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Abstract

Background: Protease inhibitors (PI) and stavudine are frequently associated with abnormalities of the body
composition. The present study aimed to evaluate the body fat composition of HIV-infected Congolese patients
receiving antiretroviral other than PI or stavudine.

Patients and Methods: Anthropometric measures and body composition of 125 HIV-infected Congolese patients
(average age 41 years, 76% women, 74% on antiretroviral therapy) attending a primary healthcare center was
cross-sectionally evaluated. Patients receiving PI and/or stavudine were excluded. Subclinical abnormalities of body
composition, evaluated by bioimpedance (BIA), were defined as elevated percentage of fat mass (FM) and
perivisceral fat mass (PVF) and low percentage of total FM.

Results: Clinically evaluated abnormalities of fat distribution were rarely seen, with any case of obesity or
lipodystrophy. Overweight (16%) and central obesity (6.3%) were present only in a few women. BIA parameters of
body fat composition were similar among antiretroviral naive and treated patients. An average higher percentage of
FM (28% vs. 12.1%; p<0.001) and PVF (4.0% vs. 2.3%; p=0.002) were observed in women, with as well as a higher
proportion of subjects with high levels of FM (12.6%) and PVF (2.2%) in the same group. Thinness was observed
only in 6% of patients of whom 83.3% of men and 68.4% of women (p=0.059) had low levels of FM.

Conclusion: Subclinical abnormalities of FM were present in these case series without clinically overt fat
distribution abnormalities, highlighting the need for early detection of these FM abnormalities.

Keywords: Body composition; Bio-electric impedance;
Antiretroviral therapy; HIV black patients

Introduction
HIV infection is a major public health problem worldwide,

especially in sub-Saharan Africa (SSA) [1]. At the beginning of the
pandemic, it was observed in approximately 60-90% of infected
patients, severe malnutrition characterized by a significant unwanted
excess weight loss of more than 10% of body weight [2]. The
development of highly active antiretroviral therapy (HAART) has
certainly improved the survival and quality of life of patients, but it
exposed them to multiple metabolic disorders including lipid profile
disorders and abnormalities of the body composition [3-5].

Protease inhibitors (PI) and nucleoside reverse transcriptase
inhibitors (NRTI), specially the stavudine, are drugs that have been
implicated [3,4]. PI are associated with alteration of the adipocyte

differentiation as well as insulin resistance. In vitro, they also stimulate
apoptosis in differentiated adipocytes.

The NRTI do not affect the process of adipocyte differentiation in
vitro. However, there is some evidence for the hypothesis of
mitochondrial toxicity as responsible for lipoatrophy induced by these
drugs; this would also explain hyperlactatemia, fatty liver with
hypertriglyceridemia, polyneuropathy or pancreatic damage
sometimes associated with lipodystrophy.

Among the instrumental methods to assess the body composition,
the bio-electrical impedance (BIA) is one of the simplest, fastest, more
accessible thanks to its low cost and very easy to handle especially in
the medical office [6]. Otherwise, a recent study showed that the
results of the body composition assessed by the BIA in HIV infected
patients had good sensitivity and good specificity compared to the
method of dual-energy X-rays absorptiometry (DEXA), which is the
gold standard [7].
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In the Democratic Republic of the Congo (DRC), generic ARV
program has been launched since 2002 using a first line regimen based
on a combination of 2 NRTI (AZT, 3TC) and Nevirapine. Since 2006,
a second line regimen containing PI has been introduced. Although
body composition using BIA has been evaluated in non HIV-infected
women [8], no study has yet evaluated the body composition of naive
or antiretroviral treated HIV-infected patients. Thus, the aim of the
present study was to evaluate the body composition of naive and
antiretroviral treated HIV-infected patients seen at a primary
healthcare centre of the outskirts of Kinshasa, the capital City and to
identify the anthropometric parameter best correlated to perivisceral
fat mass (PVF).

Methods
The present cross-sectional study included all consecutive HIV-

infected patients aged ≥ 18 years who attended from September, 17 to
November 6, 2013 the HIV-Outpatient Clinic of Kimbondo Hospital
located at the outskirts of Kinshasa, the capital City. The parameters of
interest included age, gender, marital status, duration of HIV
infection, WHO clinical stage, opportunistic infections and
comorbidities, type and duration of HAART, lifestyle habits, personal
and family of obesity, height, weight, body mass (BMI), waist
circumference (WC), blood pressure (BP), capillary blood glucose,
CD4 cell count and body composition.

Weight was measured using the OMRON BF511 device [9]; with
subject without shoes and heavy garments. WC was determined using
a tape measure. Seated BP was measured on the left arm after 5
minutes of relaxation using an electronic OMRON M2 basic
apparatus; the average of 3 measurements was used for statistical
analyses.

Capillary blood glucose was measured by enzymatic method using a
Brand One Touch Ultra Glucometer. The body composition was
determined by the BIA using a body composition monitor OMRON
BF511 [9]. This device determines the percentage of total fat mass
(FM) and PVF. Patients on HAART were defined as those who are
receiving at least 3 antiretroviral drugs for at least 3 months.

Thinness, normal weight, overweight and obesity were defined as
BMI<18.5 Kg/m2, 18.5-24.9 Kg/m2, 25-29.9 Kg/m2 and ≥ 30 Kg/m2.
Abdominal obesity was defined as WC>102 cm for men and >88 cm
for women [10]. Lipodystrophy included lipoatrophy and
lipohypertrophy defined on the basis of morphological criteria [11].

Percentage of FM and PVF was classified as low, normal, high or
very high according to the classification of Gallagher et al. with
reference to gender and age [12]. The study received the clearance of
the institutional review board and was conducted in respect of
Helsinki Declaration with reference to confidentiality and informed
consent.

Statistical Analysis
Whereas the prevalence of lipodystrophy varies between 5 and 8%

in HIV infected-patients not receiving protease inhibitors and
stavudine [13], the minimum sample size was calculated at 113
(p=1.96x1.96x0.08x0.92/0.05x0.05). We used SPSS version 20 software
for statistical analysis. The Student test and the U Mann-Whitney test
were used to compare groups of patients according to the distribution
of their variables or not followed the curve of Gauss.

The chi-square test of Pearson was used to compare the degree of
association between categorical variables. The correlation between
PVF (in %) and anthropometric parameters was studied using the
Pearson correlation test. P<0.05 defined the level of statistical
significance.

Results
A total of 125 patients (76% women) with a mean age of 41 ± 10

years were included in the present cross-sectional study; 92 of them
(73.6%) were receiving a combination in one pill of zidovudine,
lamivudine and nevirapine.

Variables of
interest

Whole group

(n 125)

on HAART

(n 92)

Naive
(n 33)

p

Female, % 76.0 79.4 66.6 0.112

Age (years) 41.3 ± 10.0 39.9 ± 12.4 47.1 ± 13.4 0.001

Family history of
obesity, %

25.6 34.7 0 <0.001

Alcohol, % 8.0 5.4 15.2 0.087

Tobacco, % 3.2 1.1 9.1 0.056

Major Ois in the
past, %

47.2 59.8 12.1 <0.001

Disease duration
(months)

(0 - 216)* 14.5
(1-216)*

1 (0 -120)* <0.001

Duration of
HAART (months)

- 8 (3-216)* - -

HTA,% 37.6 36.9 33.4 0.481

Weight (kg) 57 ± 10 57 ± 9 53 ± 7 0.010

Size (cm) 162 ± 8 162 ± 7 162 ± 7 0.740

WC (cm) 76 ± 7 76 ± 7 74 ± 8 0.143

BMI (kg/m2) 21 ± 3 22 ± 3 20 ± 2 0.014

Table 1: Clinical characteristics of patients. Data expressed as a
percentage (%) or mean ± standard deviations (SD). *Data expressed
as median (minimum and maximum). OIs = opportunistic infections,
HAART = highly active antiretroviral therapy, WC = waist
circumference, BMI = body mass index.

With reference to anthropometric measures, overweight (16%) and
central obesity (6.3%) were observed only in women; thinness was
present in 13% of patients without significant gender’s differences.
Clinical signs suggestive of lipodystrophy were not observed in the
present case series.

Tables 1 and 2 summarize general characteristics, anthropometric
and body composition parameters of the study population according
to treatment status. Compared to naive patients (Table 1), those under
ARV therapy were younger (39.9 ± 12.4 vs. 47.1 ± 13.4 years; p=0.001)
and had in average significantly higher BMI levels (22 ± 3 vs. 20 ± 2
Kg/m2; p=0.014) and proportion of subjects with family history of
obesity (34.7 vs. 0%; p<0.001) and opportunistic infections (59.8 vs.
12.1%; p<0.001). With reference to measures of body composition
(Table 2), ARV treated patients tended to have in average a higher
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percentage of total fat mass; however, the observed difference did not
reach the level of statistical significance.

Compared to men, women had in average a significantly higher
percentage of total FM (28 ± 8.1 vs. 12.1 ± 5%; p<0.001) and PVF (4 ±

2.3 vs. 3 ± 1.8%; p=0.002); they have, however, a significantly lower
percentage of muscle mass (29.1 ± 3.1 vs. 41.1 ± 6.0%; p<0.001).

Variables of interest Whole group

(n 125)

on HAART

(n 92)

Naive
(n33)

p

CD4 (cells/mm3) 303±184 263 ±166 414 ±188 <0.001

Glycemia (mg / dl) 107±23 105 ± 21 113 ± 24 0.108

% of muscle mass 32±6 31± 6 33 ± 6 0.192

% of total FM 25±10 25 ±10 22 ± 8 0.066

% of PVF 4±2 4 ±1 4 ± 2 0.530

Table 2: Biological Characteristics of patients. Data are expressed as mean ± standard deviations (SD). CD4=Cluster Differentiation; FM=Fat
Mass.

Anthropometric correlates of total FM and PVF of the study
population are given in Table 3. BMI emerged as the anthropometric

parameter best correlated with PVF (r = 0.56; p<0.001) and total FM
(r=0.56; p<0.001).

Anthropometric parameters Total fat mass Perivisceral fat mass

r p r p

Weight 0.420 <0.001 0.588 <0.001

Size 0.291 0.001 0.262 0.003

Waist 0.402 <0.001 0.527 <0.001

BMI 0.568 <0.001 0.731 <0.001

Table 3: Correlation between anthropometric parameters and fat mass

Discussion
The main findings of the present cross-sectional study are as

follows: first, the absence of clinical signs of lipodystrophy and the
presence of concomitant subclinical body composition abnormalities.
Second, ARV treated patients were comparable to naive ones with
reference to body composition parameters and proportion of subjects
with subclinical body composition abnormalities. Third, BMI emerged
as the anthropometric characteristic best correlated to perivisceral fat
mass.

Although clinical signs of lipodystrophy were absent, subclinical
abnormalities were present in the present case series. It has been
reported that although HIV-infected patients with subclinical
abnormalities of body fat distribution generally maintain a body mass
index in normal or overweight range, they often experience cardio
metabolic complications such as dyslipidemia and impaired glucose
tolerance similar to those seen in frank obesity [14]. Another large
cross-sectional study found more visceral adipose tissue among HIV-
infected versus uninfected women, despite similar average BMI in
both groups [15]. Previous studies also found that more than half of
HIV-infected patients present with abnormal fat accumulation [14,16].

Subclinical body fat composition was similar between ARV-treated
and naive patients. This finding in the present case series could have
several potential explanations. First, 12 months have been reported to

be the average time period necessarily to the development and
progression of body fat composition abnormalities in ART-treated
HIV [17,18]; the average ART duration in the present case series was 8
months. Second, untreated HIV infection eventually results in wasting,
including loss of adipose tissue. Fat gain, which is widely prevalent in
the general population and increases with age, may in part be the
result of effective ART reversing fat loss due to HIV infection [13].
Third, it has been reported that visceral fat is less influenced by ART
than subcutaneous fat, relatively resistant to change in HIV-infected
population and influenced by factors others than ART [16].

BMI was best correlated with perivisceral fat mass. This finding
agrees with the report by Joy et al. [19]. These authors found that
visceral adipose tissue was increased among HIV-infected men and
women in the normal (18.5 to 24.9 Kg/m2) and overweight (25 to 29.9
Kg/m2) categories relative to controls but not among those in the
obese category (≥ 30 Kg/m2). In the present post-hoc analysis, the
majority of patients were in the normal weight category and obesity
was not found.

Difference observed between men and women can be explained by
their hormonal profile. Woman undergoes during his sexual life, the
influence of hormones to various effects that modulate its weight,
either naturally (puberty, cycles, pregnancy, menopause) or due to
their therapeutic use (contraception, hormone replacement therapy)
[20]. The subclinical abnormalities of body composition associated
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with other antiretroviral therapy than PI and Stavudine corroborate
some recent literature data. Is the case of Van Vonderen et al. who
showed that Zidovudine/lamivudine + lopinavir/ritonavir, but not
nevirapine + lopinavir/ ritonavir in antiretroviral therapy naive
patients, is associated with lipoatrophy and greater relative
intraabdominal lipohypertrophy, suggesting other nucleoside
inhibitors contributes to lipodystrophy [21].

The interpretation of the results of the present analysis should take
into account some limitations. The major limitation of the present
analysis is its cross-sectional design precluding temporal and causal
relationship of abnormalities of body fact composition with ART and
HIV-infection. The use of BIA that is less sensitive than dual Y ray
absorptiometry and computerized tomography in assessing body
composition [22]. Additional limitations are the small sample size and
the lack of repeat measurements of body fat composition which are
recommended to increase specificity.

Conclusion
Subclinical abnormalities of body composition were common

finding in the present case series without clinical signs of
lipodystrophy. Body composition parameters were similar among
ART-treated and naive patients. BMI emerged as the anthropometric
parameter best correlated with perivisceral fat mass.
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