International Journal of Cardiovascular Sciences. 2020; 33(6):606-615

606

ORIGINAL ARTICLE

Self-reported HIV/HAART-associated Lipodystrophy and Modifiable Risk Factors for

Cardiovascular Disease

Thiago Veiga Jardim,” Rodrigo de Castro Cardoso,” Annelisa Silva e Alves de Carvalho Santos,” Marianne de

Oliveira Falco,” Erika Aparecida Silveira

Programa de Pés-graduacdo em Ciéncias da Saude, Faculdade de Medicina, Universidade Federal de Goids, Goidnia, GO - Brazil

Abstract

Background: Patient self-report is the most common diagnostic tool in the literature to detect HIV/HA ART-associated
lipodystrophy. However, data on the association of cardiovascular risk factors with HIV/HAART-associated
lipodystrophy assessed by self-report are still missing.

Objectives: To determine the prevalence of self-reported HIV/HAART-associated lipodystrophy and to identify
independentassociations between traditional modifiable cardiovascularrisk factors and self-reported lipodystrophy.

Methods: We conducted a retrospective observational study at an outpatient infectious disease clinic in the
Central-West of Brazil to identify the association between traditional modifiable cardiovascular risk factors
and self-reported lipodystrophy. Sedentary lifestyle, smoking status, family history of cardiovascular disease,
hypertension, diabetes, dyslipidemia, increased waist circumference and overweight were the cardiovascular
risk factors assessed. Self-reported HIV/HART-associated lipodystrophy was categorized as: mild (noticeable by
patients’ close inspection), moderate (easily noticeable by patient and physician) or severe (readily noticeable by a
casual observer). Prevalence ratio (PR) and 95% confidence interval (CI95%) were calculated. Multivariate Poisson’s
regression was used to analyze factors associated to HIV/HA ART-associated lipodystrophy assessed by self-report
considering a significance level of 5%.

Results: A total of 183 patients were included, with a mean age of 39.3+10.9 years. Most of the sample were male
(77.6%), non-white (50.8%) and single (53.0%). The overall prevalence of HIV/HAART-associated lipodystrophy
was 52.5% (95% CI 44.96 - 59.88). Severe lipodystrophy was observed in more than half patients (55.2%). No
traditional modifiable cardiovascular risk factor was independently associated with lipodystrophy. Female sex (PR
1.49; 95% CI 1.15 — 1.95; p=0.003), time of HIV infection diagnosis of 1-3 years (PR 1.83; 95% CI 1.09 - 3.08; p=0.002)
and a positive family history of CVD (PR 1.62; 95% CI 1.11 - 2.36; p<0.001) were independently associated with
lipodystrophy.

Conclusion: HIV/HAART-associated lipodystrophy assessed by patient self-report was not associated with
traditional modifiable cardiovascular risk factors. (Int] Cardiovasc Sci. 2020; 33(6):606-615)

Keywords: Retroviridae; Antivirals/therapeutic use; Cardiovascular Diseases/complications; Risk Factors;
Metabolic Diseases/complications; Lipodystrophy.

Introduction

Antiretroviral therapy (ART) has significantly
increased the survival and quality of life of people
living with HIV/AIDS. Since the introduction and

widespread use of combination ART, referred to

as highly active antiretroviral therapy (HAART),
HIV-related mortality has been reduced from 50
to 80%.! However, the long-term use of ARTs has
been associated with metabolic abnormalities,
including increased serum lipids, glucose, and insulin

resistance. The combination of these disorders leads
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to a highly atherogenic profile, increasing the risk of
cardiovascular disease (CVD).?

The interaction between host factors, HIV, and
HAART is strongly associated with the accumulation
or loss of body fat in specific body sites,® which has
been identified as lipodystrophy.* Lipodystrophy is
characterized by fat redistribution, with subcutaneous
fat loss (lipoatrophy), mainly in the face, limbs, and
buttocks, or fat accumulation (lipohypertrophy) in the
abdomen, breast or posterior neck, or a combination
of both.* The HIV-associated body fat redistribution in
individuals receiving ART (HIV/HAART-associated
lipodystrophy) by itself is associated to dyslipidemia
and hypertriglyceridemia, low-HDL-cholesterol,
reduced insulin sensitivity, and diabetes.> Subjects
with HIV/HAART-associated lipodystrophy may
have increased Framingham risk scores and higher
coronary calcium scores and thus are at increased risk
of coronary heart disease.®”

The most common diagnostic tool reported in the
literature to detect HIV/HA ART-associated lipodystrophy
is the self-reported body fat distribution.*'° It is an accurate,
reproducible and easy-to-implement method, adding
almost no costs to the usual care of HIV/AIDS patients.'*"?
Despite the common use of patients' self-reported methods
to identify lipodystrophy, to our knowledge, there are
no available data on the association of cardiovascular
risk factors and HIV/HAART-associated lipodystrophy
assessed exclusively by this method. Therefore, we
assessed subjects attending an HIV/AIDS outpatient
care center of a capital city in Brazil (a middle-income
country) to determine the prevalence of self-reported
HIV/HAART-associated lipodystrophy and possible
independent associations between traditional modifiable
cardiovascular risk factors and self-reported lipodystrophy.

Materials and methods

Study design and ethical aspects

This is a retrospective observational study conducted
at the Outpatient Clinic of Infectious and Parasitic
Diseases in Goias State, Brazil. Methodological details
have been published elsewhere, since this is part of a
large epidemiological study.'®"* Data collection occurred
between October 2009 and July 2011. The study was
approved by the Research Ethics Committee under the
approval number 163/2009.

Inclusion and exclusion criteria

Inclusion criteria were age > 19 years, HIV infection
and HAART. All patients willing to participate signed
the informed consent form.

Pregnant and lactating women, subjects with an
opportunistic infection diagnosed less than two
months before recruitment or longer but without
clinical resolution within that period, and those with
cognitive incapacity to fulfill the self-perception
instrument were excluded.

Data collection

Patients who met eligibility criteria to participate in
the study were invited to participate. A multidisciplinary
team with cardiologist, nutritionists, and undergraduate
students of health sciences composed the research
group. Data collection on sociodemographic, clinical
and smoking status variables occurred during the
interview with the cardiologist. Subsequently, the
cardiologist referred the patients to a nutritionist, who
applied an interview on self-perception of changes in
body composition, alcohol consumption and physical
activity level. Finally, trained investigators performed
the anthropometric assessment of the patients.

Sociodemographic data collection

Sociodemographic variables (age, gender, skin color,
income, marital status and schooling years) were assessed
using a pre-tested standardized questionnaire.

Age was stratified in four categories: 19-29, 30-39,
40-49 and > 50 years. Skin color was defined as white
or non-white. Number of schooling years was divided
in four groups: < 4 years, 5-8 years, 9-11 years and
> 12 years. Marital status was defined as single,
married and widow/divorced.

The income in the previous month was clustered into
quartiles (1st quartile < U$ 170.00; 2nd quartile from
U$ 170.01 to U$ 240.00; 3rd quartile from U$ 240.01 to
U$ 400.00 and 4th quartile > U$ 400.01).

HIV-related clinical and laboratorial data

Clinical characteristics were time since diagnosis
of HIV infection, duration of ART use and class of
antiretroviral drug (nucleoside reverse-transcriptase
inhibitor (NRTI), non-nucleoside reverse transcriptase
inhibitor (NNRTI) and protease inhibitor (PI).
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The time since HIV diagnosis and the time of ART
use were calculated based on the difference in years
from the date of data collection and both events dates
informed by the patient. Both variables were categorized
in: <1 year, 1-3 years and >3 years. Information on CD4
T + lymphocytes count and viral load were obtained
from the patient’s medical chart, as these tests are
performed routinely in the outpatient clinic. CD4 count
was determined by flow cytometry and viral load by
branched DNA (bDNA) assays for HIV-1 (Versante HIV-1
RNA 3.0 assay). CD4+ lymphocyte count (cells/mm3) was
classified as <350 and >350."

Biochemical tests

Biochemical tests were performed after 12 hours
fasting and no alcohol consumption for at least three
days. The enzymatic colorimetric method was used
to determine total cholesterol (TC), HDL-cholesterol
(HDL), serum triglycerides (TG) and blood glucose.
The LDL-cholesterol (LDL) level was estimated with the
Friedewald formula: LDL = TC - (HDL + TG/5)*.

Anthropometric measurements

Anthropometric measurements were collected
following standardized techniques,'®'” and researchers
were trained to make precise and accurate measurements.'®
To measure body weight, a digital scale with 150 kg
capacity and 100 g accuracy was used (Tanita BC-558
Ironman). Height was measured to the nearest 0.1 cm
with a 150 cm length non-elastic tape, at 50 cm from the
ground, fixed to a wall without a baseboard. Patients
were instructed to be barefooted during weight and
height measurements.

BMI was calculated as weight (kg) divided by the
square of height (m?). Nutritional status was classified
as: 1) underweight or normal weight (BMI < 18.5 kg/m?
and between 18.5-24.9 kg/m?, respectively); 2) overweight
(BMI between 25.0-29.9 kg/m?); and 3) obesity
(BMI > 30.0 kg/m?).

Waist circumference (WC) was measured at the largest
extension of the abdomen in a horizontal plane with a
non-elastic measuring tape. Values of less than 80 cm
for women and 94 cm for men were considered normal.

Cardiovascular risk factors

The short version of the International Physical
Activity Questionnaire (IPAQ) was used to assess

physical activity level. Subjects who reached > 600
MET-min/week score were considered physically
active, corresponding to 30 minutes of moderate
physical activity five days a week, a total of 150 min/
week. Subjects with score <600 MET-min/week were
considered sedentary."

Smoking status was investigated according to
the Pan American Health Organization (OPAS—
Organizacion Panamericana de la Salud)®. “Smoker”
was defined as a current smoker or who had quit
smoking for less than six months; “former smoker”
who had quit smoking for more than six months; and
“nonsmoker” who had never smoked.

Family history of cardiovascular disease is a non-
modifiable risk factor for CVD. It was assessed by
patient report and considered positive if an early event
has happened in a first-degree relative (males before
55 years and females before 65 years)*..

Subjects with systolic blood pressure (BP) > 140 mmHg
and diastolic BP > 90 mmHg (mean of three office
measurements) and/or on treatment were considered
hypertensive.”

Diabetes was defined when fasting blood glucose was
>126 mg/dl and/or on treatment.”

Dyslipidemia was defined when the cutoff points for
TC, LDL-c, TG and/or HDL-c were met and/or on lipid
lowering drugs. The cutoff points were: TC 2200 mg/dL,
LDL-c>160mg/dL, TG >150 mg/dL, and HDL-c <40 mg/
dL in men and <50 mg/dL in women.*

Increased WC was defined as > 80 and <88 cm for
females and > 94 and <102 cm for males; and greatly
increased when > 88 cm in women and > 102 ¢cm in
males.” These two categories were grouped for analysis.

BMI > 25.0 kg/m? was considered as a cardiovascular
risk factor.”!

HIV/HART-associated lipodystrophy

A standardized, self-reported questionnaire was
used to evaluate lipodystrophy.'*2¢ First, patients
were asked if their body appearance changed since the
initiation of HIV treatment. If not, the degree of body
fat redistribution was rated as absent and, if the answer
was positive, HIV/HART-associated lipodystrophy was
rated as present. Lipodystrophy was than categorized as:
mild (noticeable by patients’ close inspection), moderate
(easily noticeable by patient and physician) or severe
(readily noticeable to a casual observer).
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Sample calculation and statistical analyses

The sample size was calculated with the software
Epi-Info 3.0, with a confidence level of 95% and
80% power; 150 patients would be required to
study the associations between lipodystrophy and
cardiovascular risk factors.

The dataset was structured in Epi-Data 3.1 with
double entrance to avoid inconsistencies. Statistical
analyses were performed with the software Stata 12.0.
Absolute and relative frequencies were estimated.
Pearson’s chi-squared test was used to study sex
differences regarding the prevalence of lipodystrophy
and its severity. The simple Poisson regression was
used to calculate prevalence ratio (PR), 95% confidence
interval (CI95%) and p values. All variables with a
p-value < 0.20 in simple regression were included
in multivariate Poisson's regression analyses in
three hierarchical levels as follow: 1st level —
sociodemographic data; 2" level - HIV-related clinical
and laboratorial data; 3rd level — cardiovascular risk
factors; and 4th level — anthropometric data. Variables
that remained with a p < 5% after the adjustments
were kept in the final regression model. The Wald's
test was used to measure the significance level of each
Poisson coefficient, in both simple and multivariate
regressions. It is a test similar to the chi-squared test
and is the standard test of the Poisson regressions in
the statistical package used. Statistical significance was
established at 5%.

Results

A total of 183 patients met eligibility criteria and
were included in this study, with a mean age of 39.3 +
10.9 years. The prevalence of HIV/HAART-associated
lipodystrophy in the overall sample was 52.5% (96/183).
Most of the sample was male (77.6%), non-white (50.82%)
and single (53.0%); sociodemographic characteristics of
the sample as well as the prevalence of lipodystrophy
by subgroups are described in Table 1. There was a
significantly higher percentage of female subjects with
lipodystrophy (p=0.003).

The distribution of the different levels of lipodystrophy
is presented in Figure 1. No differences were observed
between males and females (Table 1). Severe lipodystrophy
was observed in more than half of the individuals (55.2%).

When we assessed the prevalence of HIV/HAART-
associated lipodystrophy by HIV-related clinical

and laboratorial variables, a higher prevalence of
lipodystrophy (66.7% - PR 1.88; 95% CI 1.12 — 3.14;
p=0.025) was observed among those with a time of
diagnosis of HIV infection between 1 and 3 years.
No other HIV-related clinical or laboratorial data
evaluated were associated with lipodystrophy. All
patients were using NRTI (Table 2).

The prevalence of HIV/HAART-associated
lipodystrophy was assessed by the presence
of cardiovascular risk factors. In this analysis,
lipodystrophy was associated with a family history
of CVD (PR 1.70; 95% CI 1.22 - 2.39; p=0.002) and
increased/greatly increased WC (PR 1.39; 95% CI 1.06
- 1.82; p=0.018), as shown in Table 3.

After including the clinical and laboratorial HIV-
related variables, and the cardiovascular risk factors
in the model, female sex, 1-3 years of HIV infection
diagnosis and a positive family history of CVD remained
associated with lipodystrophy in the multiple regression
analysis (Table 4).

Discussion

In a relatively large group of patients living with HIV/
AIDS receiving HAART, the prevalence of HIV/HAART-
associated lipodystrophy assessed exclusively by patient
self-report was 52.5%. Most of these patients (55.2%)
reported their lipodystrophy as severe, as opposed to mild
or moderate. HIV/HAART-associated lipodystrophy was
independently associated with female sex, 1-3 years of HIV
infection diagnosis and a positive family history of CVD.

No association was found between self-reported
HIV/HAART-associated lipodystrophy with traditional
modifiable cardiovascular risk factors. In contrast,
marked elevation of cardiovascular risk factors in
HIV-infected patients with fat redistribution was
previously reported by Hadigan et al.,”” Some differences
between the two studies need to be discussed. In the
study by Hadigan et al.,”” the population was older,
had alonger time of HIV infection diagnosis and longer
ART exposure. Additionally, and most importantly,
the presence of lipodystrophy was determined by
examiners rather than self-report. A difference in time
course, considering ART prescriptions, between the
two studies needs to be highlighted as well. In the last
decade efforts have been made to reduce the use of
drugs that are more strongly related to lipodystrophy
such as stavudine and zidovudine and increase
prescriptions of better tolerated drugs,’? changing the
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Table 1 - Prevalence of HIV/HAART-associated lipodystrophy assessed by self-report and associated sociodemographic factors

Total Lipodystrophy prevalence
Variables p-value*
n % n % PR 95% CI
Sex 0.003
Male 142 77.60 67 47.18 1.00
Female 41 2240 29 70.73 1.50 1.15-1.95
Age 0.952
19-29 years 35 19.13 18 5143 1.01 0.67 -1.52
30-39 years 61 33.33 32 52.46 1.03 0.73-1.46
40-49 years 59 3224 30 50.85 1.00
>50 years 28 15.30 16 57.14 0.51 0.75-1.69
Skin color 0.598
White 90 49.18 49 54.44 1.07 0.82-1.42
Non-white 93 50.82 47 50.54 1.00
Schooling (years) 0.808
<4 years 30 16.39 18 60.00 1.20 0.79-1.81
5-8 years 42 22.95 22 52.38 1.05 0.70-1.58
9-11 years 65 35.52 33 50.77 1.01 0.70 - 1.48
>12 years 46 25.14 23 50.00 1.00
Marital Status 0.434
Single 97 53.01 50 51.55 1.07 0.76 - 1.52
Married 50 27.32 24 48.00 1.00
Widowed/Divorced 36 19.67 22 61.11 1.27 0.86—1.88
Monthly income 0.864
1t quartile 59 3224 31 52.54 1.07 0.74-1.55
nd quartile 35 19.13 18 51.43 1.05 0.68 -1.61
3 quartile 51 27.87 25 49.02 1.00
4™ quartile 38 20.77 22 57.89 1.18 0.79-1.74

PR: prevalence ratio; 95% CI: 95% confidence interval. *Wald’s Test.




611

Jardim et al.

HIV/HAART lipodystrophy and cardiovascular risk

Int J Cardiovasc Sci. 2020; 33(6):606-615
Original Article

100.0
90.0
80.0
70.0
60.0

%

50.0
40.0
30.0
20.0

Mild

oo L |
00 —m 1 B 1

Moderate Severe

m Total 27.1

17.7 55.2

w Male 26.9

17.9 55.2

Female 27.6

17.2 55.2

Figure 1 - Distribution of patients with HIV/HAART-associated lipodystrophy by severity levels assessed by self-report (n=96)

lipodystrophy patterns over time.?®* Individuals in
the study by Hadigan et al.,”” were assessed in 2000,
therefore not subject to this new prescription pattern,
while our study was conducted in 2009.

The decision to use a self-report method alone instead
of using evaluations performed by healthcare providers
or combined methods relied on the fact that body changes
related to HIV/HAART-associated lipodystrophy are
more likely to be noticed by the patients themselves and
their families, then by third parties.*® This situation is
particularly relevant in the HIV/AIDS clinics of Brazil and
other developing countries, where the healthcare provided
is mainly public, with high staff rotation in different work
shifts. Therefore, the patient is rarely followed by the same
physician throughout time. Moreover, the self-report method
plays an important role in lipodystrophy diagnosing, since
it is validated, low-cost for implementation, and widely
applicable, especially in low-income countries.”

This study shared similarities with other studies
regarding HIV/HAART lipodystrophy. The prevalence
of HIV/HAART-associated lipodystrophy can range
from 9% to 83%,” and depends on the criteria adopted
for the diagnosis and on the characteristics of the studied
population. Studies where lipodystrophy was assessed,
either by a self-report method alone or by a combination
of self-report method and observer evaluation, found a
prevalence ranging from 45.9% to 64.3%,'123*% which is
similar to the 52.5% found in the present study.

Other similarities in the clinical characteristics of our
population compared with other studies on HIV/HAART-

associated lipodystrophy were found, such as a higher
prevalence of lipodystrophy in females and patients
living with HIV for a relatively longer time.*** The higher
prevalence of lipodystrophy among women might be
explained by the higher body fat percentage in females
when compared to males,® enabling a more noticeable fat
redistribution related to the HAART. Additionally, women
may have a better self-perception of body changes® than men.

Lipodystrophy prevalence was higher in patients living
with HIV for 1 to 3 years. Since there is a dose-response
relationship between the time of ART and lipodystrophy,*
one would expect that the longer the HIV infection time,
the higher the prevalence of lipodystrophy. Since the time
of diagnosis does not necessarily coincide with treatment
initiation, and ART time was not shown to be associated
with lipodystrophy prevalence in our analysis, further
investigations addressing exclusively the initiation time
of ART are necessary.

Our study has some limitations. Despite the fact
that lipodystrophy represents a continuum of fat
redistribution over time, the study had a cross-sectional
design, which allowed this temporal perspective.
No control group was used for comparison. Also, no other
method for the diagnosis of lipodystrophy was used for
comparison with the self-reported method.

This study provides an important contribution to the
knowledge of HIV/HAART-associated lipodystrophy
identified by patient self-report. To our knowledge, this
is the first time that this diagnostic approach was assessed
focusing on associations between lipodystrophy and
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Table 2 — Prevalence of HIV/HAART-associated lipodystrophy assessed by self-report and HIV-related clinical and

laboratorial variables

Total Lipodystrophy prevalence
Variables p-value*
n % n % PR 95% CI
CD4 lymphocyte count 0.564
<350 cells/mm?® 64 36.36 36 56.25 1.09 0.82-1.44
> 350 cells/mm?® 112 63.64 58 51.79 1.00
Time of HIV infection diagnosis 0.025
<1 year 31 18.24 11 35.48 1.00
1 -3 years 51 30.00 34 66.67 1.88 1.12-3.14
>3 years 88 51.76 45 51.14 1.44 0.86-2.42
ART time 0.131
<1year 58 35.58 25 43.10 1.00
1-3 years 41 25.15 26 63.41 1.88 1.01-2.14
>3 years 64 39.26 36 56.25 1.31 0.90-1.88
Drug classes
NRTI -
Yes 173 100.00 93 53.76 -
No 0 0.00 0 0.00
NNRTI 0.436
Yes 133 76.88 69 51.88 1.00
No 40 23.12 24 60.00 1.16 0.85-1.56
PI 0.799
Yes 47 27.17 26 55.32 1.04 0.77 - 1.41
No 126 72.83 67 53.17 1.00

PR: prevalence ratio; 95% CI: 95% confidence interval; ART: antiretroviral therapy. *Wald’s Test. NRTI: nucleoside reverse transcriptase inhibitor;

NNRTI: non-nucleoside reverse transcriptase inhibitor; PI: protease inhibitor

traditional cardiovascular risk factors. Future studies
using the same methodology in different clinical contexts
are necessary to continue developing this accessible,
accurate, reproducible and easy-to-implement tool.'**®

Conclusion

HIV/HAART-associated lipodystrophy assessed by
patient self-report was not associated with traditional
modifiable cardiovascular risk factors in HIV/AIDS
patients attending an outpatient care center in a capital
city of a middle-income country.

Author contributions

Conception and design of the research: Jardim T,
Cardoso RC, Silveira EA. Acquisition of data: Cardoso
RC, Santos ASAC, Falco MO, Silveira EA. Analysis and
interpretation of the data: Jardim T, Cardoso RC, Santos
ASAC. Statistical analysis: Santos ASAC, Silveira EA.
Obtaining financing: Falco MO, Silveira EA. Writing of the
manuscript: Jardim T, Cardoso RC, Santos ASAC, Falco
MO, Silveira EA. Critical revision of the manuscript for
intellectual content: Jardim T, Cardoso RC, Santos ASAC,
Falco MO, Silveira EA.



Jardim et al. Int J Cardiovasc Sci. 2020; 33(6):606-615
613 HIV/HAART lipodystrophy and cardiovascular risk Original Article

Table 3 — Prevalence of HIV/HAART-associated lipodystrophy assessed by self-report and cardiovascular risk factors

Total Lipodystrophy prevalence
Variables p-value*
n % n % PR CI95%

Sedentary lifestyle 0.087
No 105 57.38 61 58.10 1.29 0.96 -1.74
Yes 78 42.62 35 44.87 1.00

Smoking 0.646
No 89 48.63 44 49.44 1.00
Yes 49 26.78 26 53.06 1.07 0.77 -1.50
Former smoker 45 24.59 26 57.78 1.17 0.84-1.62

Family history of CVD 0.002
No 173 96.11 87 50.29 1.00
Yes 7 3.89 6 85.71 1.70 1.22-2.39

Hypertension 0.230
No 166 90.71 85 51.20 1.00
Yes 17 17 11 64.71 1.26 0.86 - 1.85

Diabetes 0.905
No 177 96.72 93 52.54 1.05 0.46 —2.37
Yes 6 3.28 3 50.00 1.00

Dyslipidemia 0.132
No 65 35.52 29 44.62 1.00
Yes 118 64.48 67 56.78 1.27 0.93 -1.74

Waist circumference 0.018
Normal 123 71.93 1.00
Increased or very increased 48 28.07 1.39 1.06 -1.82

Overweight 0.306
No 122 71.35 62 50.82 1.00
Yes 49 28.65 29 59.18 1.16 0.87-1.56

PR: prevalence ratio; 95% CI: 95% confidence interval. CVD: cardiovascular disease. *Wald's Test.
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Table 4 — Multivariate Poisson’s regression analysis of factors associated with HIV/HAART-associated lipodystrophy

assessed by self-report

Lipodystrophy
Variables p-value*
PR 95% CI
Sex 0.003
Male 1.00
Female 1.49 1.15-1.95
Time of HIV infection diagnosis 0.002
<1year 1.00
1-3years 1.83 1.09 - 3.08
>3 years 1.39 0.83-2.33
Family history of CVD <0.001
No 1.00
Yes 1.62 1.11-2.36

PR: adjusted prevalence ratio; 95% CI: 95% confidence interval; CVD: cardiovascular disease. *Wald’s Test.

Potential Conflict of Interest

No potential conflict of interest relevant to this article

was reported.

Sources of Funding

This study was funded by Conselho Nacional
de Desenvolvimento Cientifico e Tecnolégico - CNPQ
(14/2008) and Fundagio de Amparo a Pesquisa do Estado
de Goids - FAPEG (02/2009).

References

1. van Sighem AI, Gras LA, Reiss P, Brinkman K, de Wolf F, ATHENA
National Observational Cohort Study, et al. Life expectancy of recently
diagnosed asymptomatic HIV-infected patients approaches that of
uninfected individuals. AIDS. 2010;24(10):1527-35.

2. Lagathu C, Béréziat V, Gorwood J, Fellahi S, Bastard JP, Vigouroux C, et
al. Metabolic complications affecting adipose tissue, lipid and glucose
metabolism associated with HIV antiretroviral treatment. Expert Opin
Drug Saf. 2019;18(9):829-40.

3. Alikhani A, Morin H, Matte S, Alikhani P, Tremblay C, Durand M.
Association between lipodystrophy and length of exposure to ARTs in
adult HIV-1 infected patients in Montreal. BMC Infect Dis. 2019;19(1):820.

4. AbrahamsZ, Dave]A, Maartens G, Lesosky M, Levitt NS. The development of
simple anthropometric measures to diagnose antiretroviral therapy-associated
lipodystrophy in resource limited settings. AIDS Res Ther. 2014 Aug 4;11:26.

5. Beires MT, Silva-Pinto A, Santos AC, Madureira AJ, Pereira J, Carvalho
D, et al. Visceral adipose tissue and carotid intima-media thickness in

Study Association

This article is part of the thesis of master submitted by
Rodrigo de Castro Cardoso, from Universidade Federal de Goids.

Ethics approval and consent to participate

This study was approved by the Ethics Committee
of the Hospital de Clinicas da Universidade Federal de Goids
under the protocol number 163/2009. All the procedures
in this study were in accordance with the 1975 Helsinki
Declaration, updated in 2013. Informed consent was
obtained from all participants included in the study.

HIV-infected patients undergoing cART: a prospective cohort study.
BMC Infect Dis. 2018;18(1):32.

6. CabreroE, Griffa L, Burgos A, HIV Body Physical Changes Study Group.
Prevalence and impact of body physical changes in HIV patients treated
with highly active antiretroviral therapy: results from a study on patient
and physician perceptions. AIDS Patient Care STDS. 2010;24(1):5-13.

7. Heath KV, Hogg RS, Singer ], Chan KJ, O'Shaughnessy MV, Montaner
JS. Antiretroviral treatment patterns and incident HIV-associated
morphologic and lipid abnormalities in a population-based chort. ]
Acquir Immune Defic Syndr. 2002;30(4):440-7.

8. Alencastro PR, Barcellos NT, Wolff FH, Ikeda ML, Schuelter-Trevisol F,
Brandao AB, et al. People living with HIV on ART have accurate perception
of lipodystrophy signs: a cross-sectional study. BMC Res Notes. 2017;10(1):40.

9. Santos CP, Felipe YX, Braga PE, Ramos D, Lima RO, Segurado AC. Self-
perception of body changes in persons living with HIV/AIDS: prevalence
and associated factors. AIDS. 2005 Oct;19(Suppl 4):514-21.

614



615

Jardim et al.

HIV/HAART lipodystrophy and cardiovascular risk

Int J Cardiovasc Sci. 2020; 33(6):606-615
Original Article

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

23.

24.

25.

Heath KV, Hogg RS, Chan K], Harris M, Montessori V, O'Shaughnessy
MYV, et al. Lipodystrophy-associated morphological, cholesterol and
triglyceride abnormalities in a population-based HIV/AIDS treatment
database. AIDS. 2001;15(2):231-9.

Mutimura E, Crowther NJ, Cade TW, Yarasheski KE, Stewart A. Exercise
training reduces central adiposity and improves metabolic indices
in HAART-treated HIV-positive subjects in Rwanda: a randomized
controlled trial. AIDS Res Hum Retroviruses. 2008;24(1):15-23.

World Health Organization. (WHO) Guidelines Approved by the
Guidelines Review Committee. In: Antiretroviral Therapy for HIV
Infection in Adults and Adolescents: Recommendations for a Public
Health Approach: 2010 Revision. Geneva; 2010.

Silveira EA, Santos ASEAC, Falco MO, Cardoso RC, Vitorino PVO.
Association of physical inactivity with hypertension and low educational
level in people living with HIV/AIDS. AIDS Care. 2018;30(8):1004-1009.

Santos ASEAC, Silveira EAD, Falco MO, Nery MW, Turchi MD.
Effectiveness of nutritional treatment and synbiotic use on gastrointestinal
symptoms reduction in HIV-infected patients: Randomized clinical trial.
Clin Nutr. 2017;36(3):680-5.

Santos AS, Silveira EA, Falco MO. Gastrointestinal symptoms in HIV-
Infected patients: female sex and smoking as risk factors in an outpatient
cohort in Brazil. PLoS One. 2016;11(10):e0164774.

Friedewald WT, Levy RI, Fredrickson DS. Estimation of the concentration
of low-density lipoprotein cholesterol in plasma, without use of the
preparative ultracentrifuge. Clin Chem. 1972;18(6):499-502.

Lohman TG, Roche AF, Martorell R. Anthropometric standardization
reference manual. Champaign, IL: Human Kinetics Books; 1988.

Habicht JP. Standardization of quantitative epidemiological methods in
the field. Bol Oficina Sanit Panam. 1974;76(5):375-84.

Matsudo S, Araujo T, Matsudo V, Andrade D, Andrade E, Oliveira LC,
et al. International Physical Activity Questionnaire (IPAQ): study of
validity and reliability in Brazil. Rev Bras Ativ Fis Saude. 2001;6(2):5-18.

Organizacion Panamericana de la Salud. (OPAS), Protocolo y directrices:
conjunto de a¢des para la reduccién multifactorial de enfermedades no
transmisibles Washington; 1997.

Simao AF, Precoma DB, Andrade JP, Correa Filho H, Saraiva JFK, Oliveira
GMM, et al. I Brazilian guidelines for cardiovascular prevention. Arq
Bras Cardiol. 2013;101(6):1-63.

Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Bchm M, et al.
2013 ESH/ESC Guidelines for the management of arterial hypertension:
the Task Force for the Management of Arterial Hypertension of the
European Society of Hypertension (ESH) and of the European Society
of Cardiology (ESC). Eur Heart J. 2013;34(28):2159-219.

Sociedade Brasileira de Diabetes (SBD). Diretrizes da Sociedade Brasileira
de Diabetes. Sao Paulo: SBD; 2016.

Xavier HT, Izar MC, Faria Neto JR, Assad M H, Rocha VZ, Sposito AC, et al.;
Sociedade Brasileira de Cardiologia. V Diretriz Brasileira de Dislipidemias
e Prevencao da Aterosclerose. Arq Bras Cardiol. 2013;101(4):1-20.

Carr A, Emery S, Law M, Puls R, Lundgren JD, Powderly WG, et al.
An objective case definition of lipodystrophy in HIV-infected adults: a
case-control study. Lancet. 2003;361(9359):726-35.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Lichtenstein KA, Ward DJ, Moorman AC, Delaney KM, Young B, Palella
FJ Jr, et al. Clinical assessment of HIV-associated lipodystrophy in an
ambulatory population. AIDS. 2001;15(11):1389-98.

Hadigan C, Meigs B, Corcoran C, Rietschel P, Piecuch S, Basgoz N, et al.
Metabolic abnormalities and cardiovascular disease risk factors in adults
with human immunodeficiency virus infection and lipodystrophy. Clin
Infect Dis. 2001;32(1):130-9.

Moyle GJ, Sabin CA, Cartledge J, Johnson M, Wilkins E, Churchill D,
et al. A randomized comparative trial of tenofovir DF or abacavir as
replacement for a thymidine analogue in persons with lipoatrophy.
AIDS. 2006;20(16):2043-50.

Martin A, Smith DE, Carr A, Ringland C, Amin J, Emery S, et al.
Reversibility of lipoatrophy in HIV-infected patients 2 years after
switching from a thymidine analogue to abacavir: the MITOX Extension
Study. AIDS. 2004;18(7):1029-36.

Seidl EMF, Machado ACA. Psychological well-being, coping and
lipodystrophy in HIV/AIDS people. Psicol Estud. 2008;13(2):239-47.

Loonam CR, Mullen A. Nutrition and the HIV-associated lipodystrophy
syndrome. Nutr Res Rev. 2012;25(2):267-87.

Diehl LA, Dias JR, Paes ACS, Thomazini MC, Garcia LR, Cinagawa E, et
al. Prevalence of HIV-associated lipodystrophy in brazilian outpatients:
relation with metabolic syndrome and cardiovascular risk factors. Arq
Bras Endocrinol Metab. 2008;52(4):658-67.

Paton NI, Earnest A, Ng YM, Karim F, Aboulhab J. Lipodystrophy in
a Cohort of human immunodeficiency virus—infected asian patients:
prevalence, associated factors, and psychological impact. Clin Infect
Dis. 2002;35(10):1244-9.

Gasparotto AS, Sprinz E, Lazzaretti RK, Kuhmmer R, Silveira JM, Basso
RP, et al. Genetic polymorphisms in estrogen receptors and sexual
dimorphism in fat redistribution in HIV-infected patients on HAART.
AIDS. 2012;26(1):19-26.

Andany N, Raboud JM, Walmsley S, Diong C, Rourke SB, Rueda S, et
al. Ethnicity and gender differences in lipodystrophy of HIV-positive
individuals taking antiretroviral therapy in Ontario, Canada. HIV Clin
Trials. 2011;12(2):89-103.

Potthoff A, Brockmeyer NH, Gelbrich G, Neuhaus K, Esser S, Reinsch
N, et al. Lipodystrophy - a sign for metabolic syndrome in patients of
the HIV-HEART study. ] Dtsch Dermatol Ges. 2010;8(2):92-8.

Sorli Red6 ML, Freud HK, Montero M, Alba CJ, Grimberg AG,
Montoya JPB. Sex influence in lipodystrophy of HIV-infected patients
and its association with cardiovascular risk factors. An Med Interna.
2007;24(4):168-72.

van Dijk SB, Takken T, Prinsen EC, Wittink H. Different anthropometric
adiposity measures and their association with cardiovascular disease
risk factors: a meta-analysis. Neth Heart J. 2012;20(5):208-18.

Franzoi SL, Vasquez K, Sparapani E, Martin J. Exploring body comparison
tendencies: women are self-critical whereas men are self-hopeful. Psychol
Women Q. 2012;36(1):99-109.

Lagathu C, Béréziat V, Gorwood J, Fellahi S, Bastard JP, Vigouroux C, et
al. Metabolic complications affecting adipose tissue, lipid and glucose
metabolism associated with HIV antiretroviral treatment. Expert Opin
Drug Saf. 2019;18(9):829-40.

®' This is an open-access article distributed under the terms of the Creative Commons Attribution License



