Good News for Women Living with HIV
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Early in the epidemic of AIDS, when we
were just recognizing its existence and
transmission patterns—as well as not so
early, during the long years before truly
effective therapy was developed—many
women with HIV infection or AIDS were
told by their physicians that it would be
immoral for them to become pregnant,
because there was an ~25% risk of trans-
mitting their illness to their infants. The
official recommendation was that women
“delay” childbearing [1]. At the time, we
did not know whether a woman’s own
HIV disease would progress more rapidly
because of pregnancy, but we—and she—
could be nearly certain that, if she were
symptomatic because of HIV infection,
she herself would not live past the child’s
early years. We have traveled a long road
since then. Our understanding of HIV
pathophysiology, our ability to identify the
predictors of mother-to-child transmis-
sion (MTCT), and, most importantly, our
ability to prevent or reverse HIV-induced
immunodeficiency in those infected and
to prevent MTCT have favorably have
altered many aspects of HIV infection,
including its impact on women’s and
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couples’ decision making regarding
childbearing.

Motherhood is of great importance to
many, and perhaps most, women. For
many HIV-infected women before the ad-
vent of highly active antiretroviral therapy
(HAART), there was great pain in deciding
whether to have or not have a child, in
caring for a child through an HIV-caused
illness that usually culminated in death,
and in knowing that she would likely not
live to protect her HIV-uninfected chil-
dren and guide them to adulthood. This
emotional landscape changed dramatically
during the early 1990s, when administra-
tion of zidovudine during pregnancy, la-
bor, and delivery and for 6 weeks post-
natally to the infant reduced MTCT of
HIV by 70% [2]. Currently, nearly all
MTCT can be prevented by the admin-
istration of appropriate HAART regimens
during pregnancy and delivery, with post-
natal treatment for the infant [3, 4]. Many
women who had delayed childbearing
subsequently considered having children,
because the risk of transmitting HIV could
be minimized.

However, we do not know the effect of
pregnancy on the progression of HIV dis-
ease, especially in women who receive
HAART either to treat their own disease
or solely to prevent MTCT. The concern
has mostly been that pregnancy may cause
more rapid disease progression. Reports
before the availability of HAART were
inconclusive: although early studies in
higher-resource countries found a slight-

ly increased risk of faster progression [5],
later studies (still in the pre-HAART era)
demonstrated no effect [6, 7]. In lower-
resource settings, pregnancy was associ-
ated with faster progression in some
studies [8, 9], but it may have represented
non-HIV pregnancy-related morbidity
and mortality. In this issue of the Journal,
Tai et al. [10] from Vanderbilt University
provide information of great importance
to HIV-infected women. Not only was
pregnancy not found to be associated
with more rapid progression of HIV dis-
ease, it in fact had a marked protective
effect. Among 759 women entering care
for HIV infection from 1 January 1997
through 31 December 2004, the 139
women who had 1 or more pregnancies
(there were 174 total pregnancies, nearly
all of which culminated in live birth) ex-
perienced an AIDS-defining illness or
died 10%-40% as often as the women
who did not become pregnant. The preg-
nant women differed from the nonpreg-
nant women in predictable parameters,
many of which would bias the results to-
ward improved disease-free survival: the
pregnant women were younger, had
higher CD4" lymphocyte counts, received
more intensive health care, and were
more likely to receive HAART and to be
adherent to therapy while pregnant. In
addition to standard multivariate analy-
ses, the authors performed multiple sub-
analyses in an effort to tease out the ef-
fects of these potential confounders: not
only did these not obviate the protective
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effect of pregnancy, they demonstrated at
least as large an association. Because these
findings will provoke skepticism in many
and incredulity in some, it is worth re-
viewing these analyses in detail.

The authors performed a subanalysis in
which pregnant and nonpregnant women
were matched by age, date, and CD4" lym-
phocyte count at entry into care and sub-
sequent receipt of HAART. The inclusion
of HAART in this analysis is important.
Other than HAART, the factors distin-
guishing the 2 groups rarely confer a pro-
tective effect similar in magnitude to the
hazard ratio (HR) of 0.40 demonstrated
by Tai et al. for pregnancy (the difference
between the groups in median CD4" lym-
phocyte count was <100 cells/uL). In this
age-matched analysis, the HR for disease
progression in pregnant compared with
nonpregnant women was 0.10, with a 95%
confidence interval that overlapped that of
the primary analysis—which does not
necessarily indicate a greater protective ef-
fect of pregnancy than in the primary
analysis, but it certainly does not indicate
an attenuated effect. In addition, by de-
veloping a pregnancy propensity score for
the factors most associated with pregnancy
in their own data, the authors performed
analyses that adjusted for those factors as-
sociated with the likelihood of becoming
pregnant. Adding the propensity score to
the multivariate analyses barely altered the
magnitude (HR) or the strength (P value)
of the association.

In the past, normal pregnancy has been
described as an immune-suppressed state
that is induced so that the fetus would not
be rejected by the mother’s immune sys-
tem. However, more recent evidence in-
dicates that the immunology of both preg-
nancy and the sex steroid hormones is
exceedingly complex and not yet well un-
derstood. The fetus is likely protected not
by immune suppression in the mother but
by changes in HLA expression in the tro-
phoblast [11]. The maternal response is
controlled immune activation, both at the
placenta-trophoblast interface and sys-

temically. As Tai et al. note, there is a shift
from a predominately Thl to a Th2 re-
sponse [11-13]. Some believe that this
shift in the adaptive immune system is
necessary to maintain a normal pregnancy
[12], whereas others suggest that NK cells
(the innate immune system) are the crit-
ical factor [13]. These responses may pro-
vide a survival advantage, albeit short-
lived, through immune activation. This
speculative interpretation would also ex-
plain the trend toward the increased pro-
tection conferred by multiple pregnancies
found by Tai et al.

Normal pregnancy is a state of extraor-
dinary hormonal change, with no parallel
in normal human physiology. Levels of
estradiol, estriol, estrone, and progester-
one increase 100- to 1000-fold [14]. Se-
rum concentrations of human chorionic
gonadotropin, barely detectable in non-
pregnant woman, increase to >100,000
mIU/mL [14]. It has only recently become
apparent how extensive the effects of the
sex steroid hormones (estrogens, proges-
tins, and androgens) on multiple physi-
ologic processes are. For example, in an
in vitro model using the murine lacrimal
gland, progesterone induces the expres-
sion of nearly 500 genes, including many
that are involved in the immune system
[15]. Estrogens have been found to influ-
ence tumor necrosis factor—« and inter-
leukin-10 production and to induce ap-
optosis [16]. During the last decade, there
has been an explosion of research on the
maternal immune response during preg-
nancy. To date, however, there is an in-
complete understanding of the complexity
of the immune response and the effects of
the profound hormonal changes that oc-
cur during pregnancy. The findings of Tai
et al. suggest that fruitful communication
can occur between those investigating the
immune response during pregnancy and
those assessing the influence of pregnancy
on HIV disease progression, given that
each may inform the work of the other.

Worldwide, the greatest burden of HIV

infection is carried by poor women in

lower-resource communities [17], who
generally bear more children than most
women in the United States. They may
thus experience a stronger protective effect
of pregnancy. However, maternal morbid-
ity and mortality are markedly higher than
those in higher-resource settings [18], and
any protective effect of pregnancy may be
lost in the larger burden of non-HIV dis-
ease. As programs are developed to pro-
vide HAART both for prevention of
MTCT and for treatment of HIV-in-
duced immune suppression, it will be im-
portant to determine the impact of preg-
nancy in these settings. The potential
interaction between HAART and preg-
nancy is one more reason to strive to
ensure that prevention of MTCT means
providing HAART, not a therapy of lesser
efficacy, and to support international
programs whose goal is to reduce ma-
ternal mortality.

In summary, for women in higher-re-
source settings and perhaps for women in
lower-resource settings, the findings re-
ported by Tai et al. in this issue of the
Journal are extremely important. Such
women can now have greater confidence
that, in addition to protecting their chil-
dren from MTCT with HAART, their own
health will not be compromised by preg-
nancy, which would place their children
at long-term risk. For all women, preg-
nancy is something of a gamble: there is
no guarantee of a normal pregnancy or a
healthy baby. For HIV-infected women
becoming pregnant, the findings of Tai et
al. suggest that, at least for HIV disease
progression, the odds may be in their
favor.
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