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follow-up measurements. Generalized estimating 
equations assessed changes in categorically defined 
outcomes between the two time periods. Chi-square 
tests were used for the comparison of proportions. P 
values reported are two-tailed. Statistical significance 
was set at 0.05 and analysis was conducted using 
STATA 7.0.

ResUlTs

Study subjects

Seventeen HIV-infected children (10 girls, 7 boys) 
aged (mean ± SD) 12.5±3.98 (range: 5-17.5) years, 
weight SDS -0.344±0.96, height SDS -0.425 ± 1.26 and 
BMI z score -0.227±1.13. The mean (range) CD4 cell 
count and viral load (by reverse-transcriptase-PCR, 
Amplicor Roche, Alameda, USA) were 876.3 (145.4 
-1858) cells/ml and 1.05x103 (range <50–1.3x105) vc/
ml, respectively. At entrance to the study, all patients 
had been receiving ART with at least 3 drugs for a 
(mean ± SD) period of 5.2±4.76 years; 64.7% were 
receiving at least one protease inhibitor (PI). Dur-
ing the 12-month follow-up period, one patient had 
to change his treatment regimen based on genotype 
resistance pattern and by the end of the study, 58.8% 
of the children were on at least one PI. At the end of 
the follow-up period, mean CD4 counts and viral load 
were 953.9 cells/ml and 1.01 x 103 vc/ml, respectively.

The 159 controls (79 girls, 84 boys) included in 
the study had the following characteristics: 75 girls 
and 84 boys with a mean age of 12.7 (SD=4.9, range: 
4-21.9) years, weight SDS -0.2±1.1 kg, height SDS 
-0.1±1.2 m and BMI SDS -0.2±1.1 kg/m2.

Body composition measurements

There were no significant differences in body 
composition detected by DXA in HIV-infected chil-
dren compared to controls. However, fat distribution 
expressed as trunk/leg fat ratio was significantly higher 
in patients compared to the expected values derived 
from the controls, indicating central fat accumula-
tion [(1.03±0.30 vs 0.81±0.09), p=0.003] (Table 1).

To further investigate body changes, we considered 
trunk/leg fat ratio greater than the mean value in the 
control group + 1 SD as indicating lipohypertrophy 
(central fat accumulation), and a ratio less than the 
mean values of the controls as indicating lipoatrophy. 

Based on this definition, at study entry 10 pubertal 
patients (7 girls) had lipohypertrophy. The remain-
ing patients (4 boys, 3 girls) had lipoatrophy with 
significantly less total and regional fat compared to 
the controls (Table 2). When DXA-based diagnosis 
of LD was compared with clinically diagnosed fat 
distribution, it was found that central fat accumula-
tion expressed as waist circumference above the 75th 
centile for their gender and age13 was present in only 
5 of the 10 patients diagnosed by DXA as having 
lipohypertrophy.

The mean (SD) age of patients with lipohyper-
trophy was 13.9 (2.9) years and 9.2 (4) years in pa-
tients with lipoatrophy (OR=1.4, 95% CI: 1.12-1.97 
p=0.027), suggesting a significant association between 
older age and the development of lipohypertrophic 
LD. Although there was an association between in-
creased duration of treatment and lipohypertrophy 
differences, this did not reach significance (OR=1.64, 
95% CI: 0.93-1.88, p=0.075). Moreover, 72.7% of 
subjects with lipohypertrophy were receiving ART 
with at least 1 PI; however, differences between 
subjects with lipohypertrophy compared to those 
with lipoatrophy did not reach statistical significance 
(p=0.162). Female gender was more frequent among 
subjects with lipohypertrophy, 70% vs 42% in subjects 
with lipoatrophy, although differences did not reach 
significance. Stage of HIV, CD4 counts and viral load 
were not associated with LD phenotype (p>0.05).

Lipodystrophic phenotype did not change after 
1 year of additional exposure to ART in all patients 

Table 1. Values of various parameters of body composition in HIV 
infected patients (n: 17) at study entry and in controls (expected 
values)

Variable 
Observed

Mean (sD)
expected*
Mean (sD) p

Trunk fat (kg) 4.4 (3.0) 3.8 (1.9) 0.20

Legs fat (kg) 4.0 (2.3) 4.5 (1.9) 0.10

Tibia lean (kg) 29.2 (10.8) 28.0 (9.3) 0.28

Legs lean (kg) 9.8 (4.4) 9.8 (3.5) 0.91

Arms lean (kg) 2.9 (1.5) 2.6 (0.9) 0.04

Trunk fat/legs fat 1.03 (0.3) 0.81 (0.09) 0.0037

BMI z score -0.227 (1.13) -0,2 (1.1) 0.87

*Expected values were obtained separately for boys and girls, by 
regression analysis on controls’ data.




