


itoring levels of E-selectin—decreased more in men than in women. 
Important gender-specific data are also available from ess40002, a

GlaxoSmithKline-sponsored study evaluating hyperlipidemia in anti-
retroviral-naive patients taking zidovudine/lamivudine (Combivir) and
abacavir (Ziagen), zidovudine/lamivudine and nelfinavir, or stavudine,
lamivudine, and nelfinavir (Tashima, 2003). The study enrolled 254
adults, 50% of whom were women, at 34 sites in the United States, Pana-
ma, Dominican Republic, Guatemala, and Puerto Rico (see Figure 3). 

In the primary analysis of the entire study population, the mean ldl
cholesterol and total cholesterol changes from baseline to week 96 sig-
nificantly favored the zidovudine/lamivudine/abacavir group over the
nelfinavir-based regimens. In a subset analysis, the female patients
receiving either of the nelfinavir-based regimens had higher values
for ldl cholesterol than men after 96 weeks. As for triglycerides, there
was a trend toward greater increases in the male patients than in the fe-
male patients, although these data were not statistically significant. 

In Gilead Study 903, changes in fasting lipid parameters after 144
weeks of therapy were analyzed in the women and men. Among women
receiving stavudine/lamivudine/efavirenz, the mean total cholesterol in-
crease was 58 mg/dL, the mean triglyceride increase was 71 mg/dL, and
the mean ldl cholesterol increase was 34 mg/dL. Among men receiv-
ing this regimen, the mean total cholesterol increase was 58 mg/dL, the
mean triglyceride increase was 151 mg/dL, and the mean ldl cholesterol
increase was 24 mg/dL. In other words, as was documented in es40002,
the increase in triglyceride levels was less pronounced in women than
in men. 

Lipodystrophy-associated adipose tissue alterations among women—
compared to those seen in men—have also been explored. In a study
conducted at the University of Milan, Italy, adipose tissue changes
were assessed in 2,258 hiv-infected patients (677 women) receiving treat-

ment through one of six Italian clinical centers (Galli, 2003). In total, 750
(33%) patients reported a body-shape change consistent with either
lipoatrophy or fat accumulation. Specifically, 29.5% of the men and
41.9% of the women reported at least one adipose tissue alteration.
Women were significantly more likely to experience a combination of
lipoatrophy and fat accumulation (22.4% vs. 9.7% respectively) or fat ac-
cumulation only (10.1% vs. 7.7% respectively) than men. Men (12.2%)
were more likely than women (9.3%) to develop lipoatrophy. This last
difference, however, was not statistically significant. 

Over the past several years, reports have indicated that hiv-infected
women have lower bone mineral density (bmd) than hiv-negative
women. Some of these studies concluded that lower bmd was associated
with hiv infection; others differed as to whether antiretroviral therapy
ameliorates or exacerbates reduced bmd. In turn, Dr. Kathryn Anastos
and her colleagues with the Women Interagency Health Study (wihs)
conducted an analysis to determine whether hiv-infected women have
lower bmd than hiv-negative women and what role, if any, antiretroviral
therapy plays in the development of this problem (Anastos, 2004).

The wihs analysis involved a total of 232 women: 88 hiv-negative
women and 184 hiv-positive women (94 of whom were receiving some
form of antiretroviral therapy). Women taking exogeonous hormones,
corticosteroids, or drugs used to treat osteoporosis were excluded. bmd
measurements involved dexa scanning at three sites: the spine, femoral
trochanter, and femoral neck. Osteoporosis was defined as a T-score
less –2.5; osteopenia was defined as a T-score between –1.0 and –2.5 (see
Figure 4). 

hiv infection was associated with 6% to 8% lower bmd. However, the
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FIGURE 3. ESS40002: Subgroup LDL Values—
Change from Baseline to 96 Weeks

ess40002 was a study evaluating hyperlipidemia in antiretroviral-naive pa-
tients taking zidovudine/lamivudine (Combivir) and abacavir (Ziagen),
zidovudine/lamivudine and nelfinavir (Viracept), or stavudine (Zerit),
lamivudine (Epivir), and nelfinavir. The study enrolled 254 adults, 50% of
whom were women. In the primary analysis of the entire study population,
the mean ldl cholesterol and total cholesterol changes from baseline at
week 96 significantly favored the zidovudine/lamivudine/abacavir group
over the nelfinavir-based regimens. In a subset analysis, the female patients
receiving either of the nelfinavir-based regimens had higher values for
ldl cholesterol than men after 96 weeks. 

Source: Tashima, 2003
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FIGURE 4. Osteopenia and Osteoporosis in WIHS

The Women Interagency Health Study (wihs) has conducted an analysis
to determine whether hiv-infected women have lower bone-mineral den-
sity (bmd) than hiv-negative women and to elucidate the role antiretrovi-
ral therapy plays in the development of this problem. The wihs analysis in-
volved a total of 232 women: 88 hiv-negative women and 184 hiv-positive
women (94 of whom were receiving some form of antiretroviral therapy).
Among the hiv-negative study volunteers, the prevalence of osteope-
nia/osteoporosis was 6.4%. Among the hiv-positive women not receiving
antiretroviral therapy, the prevalence of osteopenia/osteoporosis was
18.9%; among the hiv-positive women receiving antiretroviral therapy, the
prevalence of osteopenia/osteoporosis was 20.4%. Also reported here
are rates of osteopenia/osteoporosis among menopausal and pre-
menopausal women and women over 45 years of age compared to women
45 years of age or younger. 

Source: Anastos, 2004
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use of antiretroviral therapy did not significantly increase the risk of re-
duced bmd in the hiv-infected women. Among the hiv-negative study
volunteers, the prevalence of osteopenia/osteoporosis was 6.4%. Among
the hiv-positive women not receiving antiretroviral therapy, the preva-
lence of osteopenia/osteoporosis was 18.9%; among the hiv-positive
women receiving antiretroviral therapy, the prevalence of osteope-
nia/osteoporosis was 20.4%. “While antiretroviral therapy did not prove
to be a factor in the development of osteopenia or osteoporosis, it was
interesting to see that women on nevirapine were more likely to have in-
creased bone mineral density whereas women on long-term abacavir
therapy were more likely to have decreased bone mineral density,” Dr.
Aberg added. “The reason for this is not at all clear.”

Confusing matters are additional data from Gilead Study 903. 
bmd of the femoral head and spine was noted to decrease significant-
ly from baseline in women who received tenofovir, compared to the
women who received stavudine. This difference was not observed in the
male patients.

Gynecologic Care
there has been no shortage of data indicating that gynecologic
complications can be more frequent, more severe, and less respon-
sive to therapy among hiv-infected women when compared to their hiv-
negative counterparts.

Since hiv and hpv are transmitted in somewhat similar fashions, the
prevalence of hpv and cervical dysplasia among hiv-infected women
would be expected to be relatively high. Data from the wihs suggest that
this is true.

Dr. Joel Palefsky of the University of California, San Francisco and
his wihs colleagues employed pcr to check for hpv in cervicovaginal
lavage fluid collected from 2015 hiv-infected women and 577 hiv-
negative controls (matched for age, drug use, and number of sexual part-
ners) (Palefsky, 1999). Evidence of hpv infection was found in 58% of
the hiv-positive women, compared with 26% of the controls.

hiv-positive women involved in this analysis were also more likely
to be infected with multiple hpv types. Approximately 42% of the hiv-
positive women, compared with 16% of the hiv-negative controls, had
evidence of more than one type of hpv in lavage samples. Almost one-
quarter of the hiv-positive women were infected with three or more
types of hpv.

Also of interest was an association between hpv infection, cd4+ cell
counts, and hiv-rna levels in the hiv-positive women. As the cd4+ cell
count declined, a greater percentage of hiv-positive women were found
to have hpv: approximately 45% of women with cd4+ counts >500
cells/mm3, 55% of women with cd4+ counts between 200 and 500
cells/mm3, and 70% of women with cd4+ counts <200 cells/mm3 had
pcr evidence of hpv infection. As for viral load, 71% of hiv-infected
women with cd4+ counts above 500 cells/mm3 and plasma hiv-rna lev-
els in excess of 100,000 copies/mL were found to be positive for hpv,
compared to 44% of hiv-positive women with similarly high cd4+ cell
counts and less than 44,000 hiv-rna copies/mL.

Additional data from wihs Pap smears from 2,390 women—1,860
hiv-positive and 530 hiv-negative women—confirmed that abnormal
cervical cytology is much more common among hiv-infected women
compared to hiv-uninfected controls (Massad, 2001). Surprisingly,
high-grade changes and cervical cancer were less common than expected
over the 3.5-year time period of this study. Not surprisingly, the odds of
progressing to a higher grade of abnormal Pap smear were associated
with being both hiv- and hpv-positive and having a cd4 count below 200

cells/mm3 (Odds Ratio = 4.1 versus being hiv- and hpv-negative). 
Also from wihs are data assessing the impact of antiretroviral ther-

apy on cervical hpv infection in hiv-infected women (Minkoff, 2001).
Women receiving antiretroviral therapy were 1.4 times more likely to
demonstrate regression of their abnormal Pap smear. “How relevant is
this to women living with hiv/aids,” Dr. Aberg asked? “Very. Abnormal
Pap smears are extremely common among women with hiv and aids.
If antiretroviral therapy can either halt progression of dysplasia, or im-
prove regression, this would be extremely encouraging.” 

Dr. Aberg also commented briefly on vaginal candidiasis. Research
has established that vaginal colonization by Candida albicans is in-
creased in hiv-infected women, injection drug users, and women on hy-
poglycemic agents. However, the actual clinical manifestation of vagi-
nal candidiasis is equally as common in hiv-positive and hiv-negative
women. “Vaginal candidiasis is not related to the cd4+ cell count or sex-
ual contact,” Dr. Aberg said. 

Oral colonization with C. albicans is also increased in hiv-positive
women, tobacco users, and injection drug users. But unlike vaginal can-
didiasis, there is an increased risk of oral disease in hiv-positive women
with low cd4+ cell counts, compared to hiv-negative women. 

Conclusion
in her concluding remarks, dr. aberg stressed that efforts are
very much needed to expand prevention efforts and to increase avail-
ability of testing to at-risk women. “We still have too many women
presenting late in the course of infection,” she said. “The research
showing that women do not progress faster than men is important. Now
we need to start making sure that women aren’t allowed to progress be-
cause of limited access to testing and services. Fear, isolation, and lack
of information remain key issues to address.” 
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