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Background:

Body shape changes are common among HIV-infected
individuals receiving highly active antiretroviral therapy
(HAART). It is unclear how body shape changes over time
in HIV-infected individuals compared to HIV-seronegative
controls and the extent that these changes are related to
antiretroviral therapy.

Results:  Table 1 shows the baseline demographic
characteristics of the cohort. Compared to the HIV-seronegative
group, the HIV-infected groups were younger and had a lower
BMI.

Table 1: Baseline Characteristics (1999)

In this interim analysis of 90 subjects with cortisol measurements
available, the occasional and heavy drug use categories have been
collapsed.   Recruitment has been balanced for gender. Subjects
have been recruited from local HIV clinics, community
methadone maintenance programs, existing cohorts of injection
drugs users (ALIVE), local health clinics, homeless shelters, and
by word of mouth.

Exclusion Criteria: 1) Known gonadal dysfunction; 2) Abnormal
renal or liver function; or 3) H/O EtOH dependence or abuse

Measurements:
Data collection began in January 2001.  Information on
demographics, HIV-disease and treatment history, and drug use
patterns were assessed by interviews and questionnaires

•Depressive symptomatology was assessed using the Center for
Epidemiological Studies-Depression Scale (CES-D). Subjects
were considered to have moderate/severe depressive symptoms if
they had a CES-D ≥ 23 (Golub, 2004).

•Cortisol measurements were taken from morning serum samples
collected between 8:00-10:00 am. Hypercortisolemia was defined
as >25 _g/dL.

Summary:

•The increases in BMI over time observed HIV-seronegative
group was not seen in the HIV-infected men. Cumulative
NRTI exposure is associated with decreasing BMI in HIV-
infected men.

•Waist circumference increased similarly in both the HIV-
infected and the HIV-seronegative men. Among the HIV-
infected men, PI exposure was related to increased waist
circumference, whereas NRTI exposure was associated with a
significant decrease.

•HIV-infected men on HAART did not show the increase in
hip and leg circumference over time observed in the HIV-
seronegative men. Decreases in  hip and leg circumferences
were strongly associated with cumulative NRTI exposure in
HIV-infected men.

Purpose:

To compare body shape changes over time in HIV-infected
individuals with HIV-seronegative controls using simple
anthropometric measures.

To determine the relationship between changes in body
measurements and antiretroviral exposure.

Methods:

Study Population:
The Multicenter AIDS Cohort Study is an ongoing cohort of
men who have sex with men (MSM), both HIV-infected and
HIV-seronegative, initially enrolled in 1984. Since
September 1999, circumference measurements of the waist,
hip, thigh, and arm have been obtained at each semi-annual
visit.

Outcome Measures:
_ Body Mass Index (BMI)    _ Waist:Hip Ratio
_ Waist Circumference   _ Thigh Circumference
_ Hip Circumference _ Mid-Arm Circumference

All measurements were taken by trained personnel using the
NHANES protocol.

Antiretroviral Exposure:
Exposure to antiretroviral therapy was assessed in two ways.

• First, HIV-infected subjects were divided into three therapy
groups:1) no antiretroviral therapy, 2) mono-therapy or non-
HAART combination therapy, and 3) HAART. Therapy
groups were updated at each semi-annual visit. Changes in
anthropometrics were compared to the HIV-seronegative
reference group.
• Second, the effect of cumulative exposure to each of the
three major classes of antiretroviral therapy was determined.

Statistical Analysis:
The average change between 1999 and 2003 in each of the 6
outcome measures was estimated using mixed-effects
regression models. Analyses were adjusted for age, nadir
CD4 cell count, and BMI (for circumference measurements).
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Analysis 1: Changes in Anthropometrics over time
In this analysis, the HIV-infected men were divided into 3 groups.
Table 2 shows the annual mean change in the 6 anthropometric
outcomes. The HIV-infected groups are compared to the HIV-
seronegative group. The average change over time is shown in
the following figures.
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Table 2: Annual Mean Change in 3 HIV+ Therapy Groups vs HIV- Controls

Conclusions:

•In this cohort of MSM, HIV-seronegative men had a
greater increase in BMI, thigh and hip circumferences
compared to the HIV-infected men on HAART over
the 4 year interval. Interestingly, changes in waist
circumference were similar in all groups.

•Cumulative exposure to PIs and NRTIs had
differential and often opposing effects on
anthropometric measures, underscoring their
different contributions to morphologic changes
associated with antiretroviral therapy.

Analysis 2: Changes in anthropometrics with
cumulative exposure to antiretroviral class
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BMI HIV-infected groups
showed no average change
in BMI over the study
interval. By contrast,  the
HIV-seronegative controls
showed a steady increase.

Waist Hip

Despite baseline differences, each group of HIV-infected
men had a similar rate of increase in waist circumference
compared to the HIV-seronegatives. HIV-infected men
receiving HAART had a slower rate of increase in hip

Waist:Hip

duration from visit 31 (year)

th
ig

h
 c

ir
cu

m
fe

re
n

ce
 (

cm
)

0 1 2 3 4 5

49
50

51
52

53
54

55

HIV -
HIV+ & No ART
HIV+ & Mono/Combo
HIV+ & HAART

duration from visit 31 (year)

th
ig

h
 c

ir
cu

m
fe

re
n

ce
 (

cm
)

0 1 2 3 4 5

49
50

51
52

53
54

55

duration from visit 31 (year)

th
ig

h
 c

ir
cu

m
fe

re
n

ce
 (

cm
)

0 1 2 3 4 5

49
50

51
52

53
54

55

HIV -
HIV+ & No ART
HIV+ & Mono/Combo
HIV+ & HAART

HIV-seronegative men showed a
progressive increase in thigh
circumference, while HIV-infected
men showed no average change. For
arm circumference (figure not
shown), there was no significant
change in any of the groups.

Thigh

Each ARV class has differential effects on BMI. NRTIs are
associated with a BMI decrease, NNRTIs with an increase, and
PIs with a null effect.

NTRI exposure was also associated with a significant decrease
in hip circumference.  None of the classes showed a significant
effect on waist:hip ratio, but trends were seen for both NRTIs
(0.001/year, p=0.06) and PIs (0.001/year, p=0.052).

In both the arms and thighs, cumulative NRTI exposure was associated with a
significant decrease in circumference. PI exposure was related to an increase
in arm circumference, but did not appear to affect thigh circumference.
NNRTI exposure had no net effect on extremity circumference.

circumference
compared to the HIV-
seronegative group.
The difference
accounted for the
observed differences in
change in the waist:hip
ratio over time.

Cumulative PI exposure was associated with increased waist
circumference, whereas NRTI exposure was related to a
significant decrease.
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Waist Circumference: The Effect of Cumulative Drug Exposure by Class
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Hip Circumference: The Effect of Cumulative Drug Exposure by Class
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Arm Circumference: The Effect of Cumulative Drug Exposure by Class
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