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Metabolic abnormalities and overweight
in HIV/AIDS persons-treated with
antiretroviral therapy

Anormalidades metabdlicas e sobrepeso em portadores
de HIV/AIDS em terapia com anti-retrovirais

Luisa Helena Maia LEITE!
Ana Beatriz de Mattos Marinho SAMPAIO?

ABSTRACT

Objective

To describe the proportion of overweight among patients with human immunodeficiency virus/Acquired
Immune Deficiency Syndrome and correlate overweight and highly active antiretroviral therapy with metabolic
complications.

Methods

A cross-sectional study was conducted among human immunodeficiency virus/Acquired Immune Deficiency
Syndrome outpatients undergoing nutritional therapy from 2000 to 2006 in a University Health Center. The
sample consisted of 393 human immunodeficiency virus/Acquired Immune Deficiency Syndrome patients.
Nutritional and medical records were used as a source of data on personal, clinical and biochemical information.
Data analysis included descriptive statistics and the Chi-square test.

Results

Sixty-nine percent of the patients were males aging from 26 to 49 years. Overweight and obesity were
identified in 49% of this population. The most important metabolic complications were low levels of
high-density lipoprotein (70%) and high levels of triglycerides (48%) and cholesterol (40%). Higher body
mass index was associated with higher lipid levels and more evidence of insulin resistance.

Conclusion

This study demonstrated an important proportion of overweight and obesity among human immunodeficiency
virus/Acquired Immune Deficiency Syndrome patients. These results suggest that nutritional interventions and
lifestyle modifications may be useful strategies to decrease the cardiovascular risk in this population.

Indexing terms: Overweight. Obesity. HIV. Dyslipidemia. Insulin resistance.
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RESUMO

Objetivo

Estimar a proporcdo de sobrepeso em pessoas com Virus da Imunodeficiéncia Humana /Sindrome da
Imunodeficiéncia Adquirida e avaliar a associacdo do sobrepeso e do uso da terapia anti-retroviral de alta
poténcia (Highly Active Antiretroviral Therap) com a presenca de anormalidades metabdlicas.

Métodos

Foi conduzido um estudo transversal entre pacientes ambulatoriais sob acompanhamento nutricional em um
hospital universitario entre 2000-2006. A amostra incluiu 393 pacientes com Virus da Imunodeficiéncia
Humana/Sindrome da Imunodeficiéncia Adquirida. Foram usados registros nutricionais e registros médicos
como fonte de dados sobre informacées pessoais, clinicas e bioquimicas. A analise dos dados incluiu a
estatistica descritiva e o teste Qui-quadrado.

Resultados

Entre os pacientes, 69% eram do género masculino, com idades entre 26 e 49 anos. Sobrepeso e obesidade
foram identificados em 49% da populacdo estudada. As complicacdes metabolicas mais importantes foram
baixos niveis séricos de lipoproteina de alta densidade (70%), altos niveis de triglicerideos (48%) e de colesterol
(40%). Um valor maior de indice de massa corporal estava associado aos altos niveis lipidicos e as evidéncias
de resisténcia insulinica.

Conclusao

Este estudo identificou uma importante proporcao de sobrepeso e obesidade entre individuos com Virus da
Imunodeficiéncia Humana/Sindrome da Imunodeficiéncia Adquirida. Estes resultados sugerem que as
intervencées nutricionais e as mudancas do estilo de vida possam ser estratégias Gteis para diminuir o risco
cardiovascular nesta populacéo.

Indexing terms: Sobrepeso. Obesidade. Dislipidemia. Resisténcia a insulina.

INTRODUCTION nucleoside reverse transcriptase inhibitor (NNRTI)
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or to a protease inhibitor (PI)*.
The Acquired Immunodeficiency Syndrome

(AIDS) epidemic in Brazil is widespread. The
registered incidence rate in 2003 was of 20.7/
100,000 inhabitants where 25.4/100,000 were
males and 16.1/100,000 were females. The main
health actions to control and prevent the epidemic
have concentrated in the free and universal
distribution of drugs and in the implementation of
new preventive actions, which led to a significant
reduction in mortality and increased survival of
the patients'2.

It has been observed, however, that the
treatment benefits have been accompanied by a
number of side effects, especially metabolic and
nutritional abnormalities, which are associated
with a higher risk of early atherosclerotic
complications>®. Scientific evidences show that
the main risk factors for the development of
metabolic abnormalities associated with the use
of antiretroviral drugs are: treatment duration, more
advanced stages of the disease, and especially

the use of certain drug classes, such as protease
Currently, AIDS treatment reached inhibitors (IP)".

important advances after the introduction of the
highly active antiretroviral therapy (HAART),
resulting in a more effective control of the
infection, restoration of immunity and reduction
of morbidity and mortality, turning AIDS into a
chronic disease®. HAART must include at least 3

One study points out that, when compared
with the general population of same age range,
patients with AIDS that use Pl have a specific
atherogenic profile, with elevated triglyceride rates
and low HDL rates®.

drugs: 2 nucleoside analog reverse transcriptase
inhibitors (NARTIs) associated with a non-

Other investigations have shown that, apart
from the undesirable antiretroviral side effects,

Rev. Nutr., Campinas, 21(3):277-283, maio/jun., 2008



HIV+ patients present a high rate of classical risk
factors for the development of cardiovascular
diseases and type 2 diabetes, such as inadequate
eating habits, overweight, obesity, low level of
physical activity and smoking®°.

Recently, a North American study identified
a high proportion of overweight and obesity in
HIV+ patients associated with bad eating habits
and physical inactivity. The authors pointed out
that excess weight in these patients can intensify
metabolic abnormalities and cause the early
development of cardiovascular diseases, thus
systematic nutritional interventions need to be
adopted to control weight during clinical HIV/AIDS
treatment.

A Brazilian study showed that, currently,
obesity is the most important nutritional
consequence among HIV/AIDS patients under
HAART, outnumbering malnutrition'.

The objectives of this study were to
estimate the proportion of overweight and assess
the association of overweight and HAART use with
metabolic abnormalities.

METHODS

A sample of adult individuals seen from
2000 to 2006 at the nutrition service of a university
hospital of the city of Rio de Janeiro was included.
Allindividuals that go to the institution for HIV/AIDS
treatment are also seen at the nutrition service as
well as those who seek dietary advice and those
who are referred to the service by other health
professionals. Individuals younger than 18 years,
those older than 65 years and those whose medical
records were incomplete were excluded from the
sample.

Data were collected from the nutritional
records of the unit which contain data regarding
personal information, use of drugs, clinical
information, family history, anthropometric data,
food consumption and biochemical data obtained
from medical records.

Personal data included age and gender,
clinical data included use of HAART combined or
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not with protease inhibitors, T-CD4+ lymphocyte
count and HIV viral load and biochemical data
included levels of total cholesterol, HDL-
cholesterol, LDL-cholesterol, triglycerides and
fasting glucose.

For information regarding life habits, the
medical records were reviewed for current smoking
status and amount consumed if positive (>10
cigarettes/day) and use of alcoholic beverages in
the last 6 months. The medical records were also
consulted to determine their level of physical
activity, gathering information on the practice of
sports on a weekly basis or walks (<3 times or >3
times per week) and the time spent on activities
such as watching TV or using the computer. Only
short answers were used (yes or no).

The body mass index (BMI) was calculated
as the ratio between the weight in kilograms (kg)
and the squared height in meters (m?) according
to the classification criteria proposed by the World
Health Organization (WHO).

The software SPSS version 10.0 was used
for the statistical analysis. The data were expressed
as rates or means, standard deviation of the mean.
Bivariate analyses using the chi-square test were
done to compare the variables.

The variables were categorized into two
groups: gender (male or female), age group (<39
years and >40 years), T-CD4+ lymphocyte count
(<200 and >200cells/mm?), viral load (<100000
and >100000copies/mL), cholesterol levels (<200
and >200mg/dL), triglycerides (<150 and >150mg/
dL), HDL-cholesterol (<40 and >40mg/dL),
LDL-cholesterol (<140 and >140mg/dL), glucose
(<126 and >126mg/dL) and body mass index
(BMI< 24.9 or >25.0kg/m?. The cut-off points used
were those considered normal for the laboratory
of the hospital unit under study. A fasting glucose
level above 126mg/dL was considered an indicator
of diabetes mellitus.

Insulin resistance was determined by
calculating the triglycerides/HDL ratio, as suggested
by Reaven's.

The investigation was conducted after
approval from the local ethics committee according
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to the Resolution 196/96 regarding research in
human beings, n°® 082/2006.

RESULTS
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Atotal of 393 patients seen at the nutrition
unit from 2000 to 2006 participated in the study.
Most were males (69.0%) aging from 26 to 49
years (75.3%) and had been using HAART for
more than 3 years (69.0%). Most of them (74.0%)
presented a T-CD4+ lymphocyte count above
200cells/mm? and 39.0% presented viral load
values that ranged from 50 to 80 thousand
copies/mL. The characteristics of the studied
sample are shown in Table 1.

Regarding lifestyle, 20.6% reported
consuming alcoholic beverages in the last 6 months
and 14.6% reported smoking more than 10
cigarettes per day. The vast majority (92.0%)
reported that they did not practice any sports or
went for walks regularly, that is, >3 times per
week.

Table 1. Characteristics of human immunodeficiency virus/
Acquired Immune Deficiency Syndrome patients being
treated in the nutrition outpatient clinic of Rio de Janeiro
(RJ) Brazil, 2000-2006.

The BMI distribution of the studied
population shows that 35.4% are overweight and
13.7% are obese. Overall, 49.0% of the patients
presented some degree of excess weight
(Table 2).

A BMI above 25kg/m? was significantly
associated with the consumption of alcoholic
beverages (p<0.001). There were no significant
differences between the distribution of overweight
and obesity by gender, age group or practice of
physical activity.

The biochemical parameters in the studied
population consisted of high triglyceride means
(204.3 standard deviation - SD 9.01mg/dL) and
low levels of HDL-cholesterol (29.2 SD 1.07mg/dL).
An important proportion of the patients had
triglyceride levels above 150mg/dL (48%) and
70% presented HDL-cholesterol levels below
40mg/dL.

A triglyceride/HDL-cholesterol ratio>3 was
seen in 61% of the overweight and obese patients
(Table 3).

Table 2. Distribution of the body mass index of human
immunodeficiency virus/Acquired Immune Deficiency
Syndrome patients of a University Hospital of Rio de
Janeiro (RJ) Brazil, 2000-2006.

Variables n % Body mass index range (kg/m?) n %
Age range (years) <185 24 6.1
1825 32 8.1 18.5-24.9 176 448
26-49 296 753 25.0-29.9 139 354
>60 11 2.8

Gender Table 3. Biochemical parameters of human immunodeficiency
Female 122 31.0 virus/Acquired Immune Deficiency Syndrome patients
Male 2n 69.0 of a University Hospital of Rio de Janeiro (RJ) Brazil,
Taking antiretroviral drugs 300 76.3 2000-2006.

HAART without protease inhibitors 270 68.7

HAART with protease inhibitors 144 36.6 Parameters (mg/dL) 1y SEM Values
T-CD4+ lymphocyte count (cells/mm?) n %
<200 53 135 Total cholesterol >200 187,0 3.40 159 40.5
>200 298 75.6 Triglycerides >150 204.3 9.01 189 48.1
Not available 42 10.9 Glucose >126 780 212 16 4.1
Viral load (copies/mL) HDL-cholesterol <40 29.2 1.07 275 70,0
<80 116 29.5 LDL—cho.Iester.oI >14.Oh 2475.i2 z3,39 71 18.1
80-50 thousand 154 392 TG/HDL in patients with BMI 225kg/m? > 3 81 61.4
>50 thousand 51 13.0 SEM: standard error of the mean; M: mean; LDL: low density lipoprotein;
Not available 72 18.3

HDL: high density lipoprotein; TG: triglycerides; BMI: body mass index.

Rev. Nutr., Campinas, 21(3):277-283, maio/jun., 2008



METABOLIC ABNORMALITIES, OVERWEIGHT, HAART AND HIV/AIDS | 281

Table 4. Metabolic abnormalities according to the presence of excess weight and use of antiretroviral drugs in HIV/AIDS patients of
a University Hospital of Rio de Janeiro (RJ) Brazil, 2000-2006.

% HAART w/o Pl % HAART w/Pl % Overweight/Obesity
Abnormalities Yes No Yes No Yes No

e P 4 «— d «—
Cholesterol >200mg/dL 46.5 27.6* 54.9 32.1% 47.2 34.0**
Triglycerides >150mg/dL 55.9 30.9* 56.9 43.0%* 53.4 43.0%*
Glucose >126mg/dL 4.1 4.1 5.6 3.2 6.7 1.5%*
HDL-chol <40mg/dL 64.1 82.9 64.6 73.1 69.4 70.5
LDL-chol >140mg/dL 20.7 12.2%* 271 12.9%* 18.7 17.5

*p<0.001; **p<0.05; LDL: low density lipoprotein; HDL: high density lipoprotein; TG: triglycerides; HAART w/o PI (highly active antiretroviral
therapy without protease inhibitors); HAART w/PI (highly active antiretroviral therapy with protease inhibitors).

The presence of biochemical abnormalities
was significantly influenced by the use of HAART
and especially, by the use of protease inhibitors:
high levels of cholesterol (p<0.001), triglycerides
(p<0.001) and LDL-cholesterol (p<0.001) were
observed. Associations between the use of
antiretroviral drugs and HDL-cholesterol or glucose
were not observed. BMI in the overweight/obesity
ranges significantly influenced the high levels of
cholesterol (p<0.05), glucose (p<0.05) and
triglycerides (p<0.05) (Table 4).

DISCUSSION

The results of this study allowed the
identification of a proportion of roughly 50.0% of
some degree of excess weight in the assessed
population. Obesity was found in 13.0% of the
patients. Another Brazilian study identified an
excess weight proportion of 30.5% in an HIV+
population'?.

These data point toward a growing
overweight and obesity problem in this population,
which can be explained by increased survival and
reduced occurrence of opportunistic diseases after
the use of highly active antiretroviral therapies.
Excess weight is an aggravating condition in the
development of dyslipidemias, insulin resistance
and early atherosclerotic complications'.

Generally, the main biochemical
abnormalities identified were low levels of
HDL-cholesterol (70.0%) and high levels of
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triglycerides (48.0%) and total cholesterol (40.0%).
These abnormalities were significantly associated
with the use of HAART with or without the
concomitant use of protease inhibitors.

Even though all the mechanisms implied
in the development of metabolic abnormalities
associated with HIV/AIDS treatment are unknown,
many authors emphasize that there is a strong
contribution of antiretroviral drugs in this
process’ 41516,

In this study, the presence of overweight
and obesity was significantly associated with high
levels of total cholesterol, triglycerides and glucose.
A previous study'” evidenced that, in general,
higher BMI values are frequently associated with
high lipid levels and a stronger evidence of insulin
resistance in HIV+ patients.

Obesity favors the development of the
metabolic syndrome (MS) and there is a positive,
linear association between BMI and triglyceride
levels and an inverse association between BMI
and HDL-cholesterol levels. This suggests that
excess weight can directly favor the development
of MS components'®,

According to Reaven'?, a triglyceride/HDL
ratio >3, although not a perfect measurement, is
considered a strong indicator of insulin resistance
and poses a high risk of type 2 diabetes and
cardiovascular diseases.

In the present study, 61% of the overweight
and obese patients presented a triglyceride/HDL
ratio >3, suggesting insulin resistance.
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Insulin resistance is the main MS
component and when it is associated with other
risk factors such as hypertension and abdominal
obesity, it defines a pre-diabetic and atherogenic
state than can lead to the onset of cardiovascular
events'.

Other investigations have reported that
nutritional and lifestyle interventions are beneficial
for the metabolic abnormalities associated with
the use of antiretroviral drugs, and can be used as
useful strategies to reduce cardiovascular risk in
this population?®?',

This study evidenced a high proportion of
overweight and obesity in the group of HIV/AIDS
patients studied. The metabolic abnormalities were
more common in patients using antiretroviral drugs
and in the overweight and obese. These results
suggest the need to monitor body weight, food
consumption and cardiovascular risk factors
associated with overweight and obesity regularly
when dealing with HIV/AIDS patients.

The limitations of this study are associated
with the fact that only the patients seen in the
nutrition service of the institution were assessed,
and this may not reflect the profile of all HIV/AIDS
patients being treated in our hospital unit. Another
limitation refers to the fact that the data were
collected directly from the records. However, the
collected information will serve as a base for the
development of a future, broader investigation to
be done by our research team which will involve
a significant sample of all patients of this hospital
unit in order to determine the magnitude of the
metabolic complications seen in this population
and establish a cardiovascular risk surveillance
system specifically for these patients.
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