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Children with perinatai HIV infection lived to an estimated mean age Ruptured membranes, low CD4+ counts, low birthweighl, and
of 9.4 years hard-drug use Increased the risk for perinatal transmission of HIV 1
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deficiency virus disease in peri-
natally infected children: an analy-
sis from the Pediatric Spectrum of
Disease Project. Pediatrics. 1996
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Objective
To ascertain the natural history of
HIV disease in children who have
perinatal infection.

Design
Inception cohort study with 6-month
updates of case records.

Setting
7 geographical regions in the United
States and Puerto Rico.

Patients
Children who were perinatally in-
fected with HIV and born between
1982 and 1993. 2148 children (45%
African-American, 41% Hispanic, and
11 % white) were studied.

Commentary

-Assessment of prognostic factors
! Children were categorised by pro-
gressive stages of disease using CD4+

T-lymphocyte count and clinical sta-
tus: N, no symptoms or signs; A, mild
symptoms and signs; B, moderate
symptoms and signs; and C, severe
symptoms and signs. A 5-stage
Markov model (N, A, B, C, and death)
was fitted to the data.

Main outcome measures
Death and progression of disease.

Main results
By the end of 1993, 4S8 children
(21%) had died, 357 (17%) were in
stage C, 1157 (54%) were in stage B,
143 (7%) were in stage A, and 33 (2%)
were in stage N. The mean age of
children who were alive was 50
months (median 43 mo), and the mean
age of children at death was 32
months (median 23 mo). According
to the Markov model, the estimated
mean time spent in each stage was 10
months for N (95% CI 9 to 11), 4
months for A, (CI 3 to 4), 65 months
for B (CI 60 to 70), and 34 months

Early in the HIV epidemic, children with
perinatal infection were described as hav-
ing a rapidly progressive disease with
short survival. These reports were biased,
however, toward those with more rapidly
progressive disease because children with
severe illness were more likely to be iden-
tified. More recently, in prospective stud-
ies of children with perinatal HIV in-
fection, the time to AIDS and survival
time have both been found to be longer
0,2).

In this study, Barnhart and colleagues
use mathematical modeling to estimate
the time spent in each clinical stage of ill-
ness from birth to death in a cohort of
children with perinatal infection in the
United States and Puerto Rico. Obviously,
these estimates mav not aDDlv in coun-

tems. The data show many potential bi-
ases, such as changes in diagnostic capa-
bilities over time, changes in management
over time, missed infants who had short
survival, and incomplete case findings with
asymptomatic mothers and children. Sub-
group analyses were done to address these
issues, and they showed that the potential
biases probably did not substantially alter
the results. The validity of the model is also
supported by the similarity of the disease
progression in the model to that in other
recent prospective studies (1, 2).

The results of this study are useful for
clinicians when they counsel families with
children who are infected with HIV The
progression of illness described provides
a more optimistic view for families than
that based on the earlv reoorfs. Because

for C (CI 31 to 37). The time to stag.
B was, on average, 14 months. Chil-
dren with perinatal HIV infection hi;: i
a 50% chance of having severe symp-
toms or signs by 5 years of age. T |
estimated mean survival times froi-
the beginning of each stage were %.
years for N (CI 8.1 to 10.7), 8.6 year
for A (CI 7.2 to 9.9), 8.2 years forf •
(CI 6.9 to 9.6), and 2.8 years for.^
(CI 2.6 to 3.1). ::•;

Conclusions
On average, children with perimt|:.:

HIV infection progressed to modef.::
ate symptoms in their second yearj:

life. The estimated mean survival tin£.:'
from birth was 9.4 years. .' v
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which children have moderate symptqC.
and signs, these children will require ciis ;'
cal care related to their HIV infection S |
most of their life and certainly longps
fore they develop AIDS. This fact%
important for planning health «%
resources, ::•::;•

Susan M. King, MD,
Hospital for Sick Chil
Toronto, Ontario, Otii^k
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Objective
To: evaluate the obstetrical risk factors
for the transmission of HIV-1 from
mother to child.

Design
Cohort study of women infected with
HIV-1 and of their first live singleton
birth after enrollment.

Setting
Clinical centres in the United States
and Puerto Rico.

Participants
:S25 women infected with HIV-1
(mean age at enrollment 28 y) who
entered the study either during preg-
nancy or up to 7 days after delivery.
; Each mother's first live singleton birth
; after enrollment was followed for at
least 6 months and up to 36 months
of age. Mother-infant pairs were ex~
eluded if the infant's HIV-1 status was
unknown at the end of the study.

i-;. •..-... " ' ?

Assessment of risk factors
Pregnancy-related risk factors were
use of hard drugs (cocaine, heroin and
opiates, rnediadone, or injection drugs),
smoking, alcohol intake, low mean
CD4+ and high mean CD8+ counts,
zidovudine use, and maternal age.
Labour-related risk factors were expo-
sure of the infant to blood during
labour and delivery, positive HIV-1
•culture at delivery, chorioamnionitis,
duration of ruptured membranes, du-
ration of labour, mode of delivery, ges-
tational age < 37 weeks, and low
birthweight.

Main outcome measures
HIV-1 serologic status was deter-
mined by enzyme-linked immuno-
sorbent assay and Western blot assay.
Quantitative methods of culture were
used for most of the study samples.
Infants with > 2 peripheral blood cul-
tures positive for HIV-1 were defined
as infected.

Main results
104 infants (20%) became HIV-1 posi-
tive during follow-up. Univariate
analysis showed that 10 of 20 variables
were associated with HIV-1 trans-
mission: prematurity (P = 0.02),
low birthweight (P < 0.001), chorio-

Perinatal transmission is die main cause of
irjaediatric HIV-1 infection, which is a ma-
:jor concern for those who provide obstet-
ric.care to women infected widi HIV-1.
tanciesman and colleagues have done an

;.important multi-institutional study of
,women infected with HIV-1 to identity
•Qostetric risk factors for perinatal transmis-
sion of die virus. The study is powerful be-
:. pause of die many women and infants who
;T«re enrolled.

: :.tandesman and colleagues show a con-
: ^ c ! % a nd independent association be-

G^een perinatal HIV-1 transmission and 3
..^aiiiriskfactors: ruptured membranes for
:^no^rs , low birthweight, and low CD4+

"•-flcoynts. Data on duration of raptured
f™- AO-7 ,„„„,,„,

lower CD4+ cell counts, and have a higher
prevalence of drug use. Data are not pre-
sented on die status of the fetal membranes,
the presence of labour in women who had a
caesarean delivery, die frequency of opera-
tive vaginal delivery, or the use of artificial
rupture of membranes to augment labour.
Such factors may also be associated with an
increased risk for perinatal transmission.

Despite the findings of diis investigation,
its clinical utility is limited by its non-
randomised design. It is premature to con-
clude, on the basis of the data, diat operative
abdominal delivery is appropriate after rup-
tured fetal membranes and in the absence
of a clear obstetric indication. To discour-
age vaginal delivery in diese patients would

amnionitis (P=0.04), rupture of mem-
branes during preterm delivery (P =
0.01), duration of ruptured membranes
(P < 0.002), hard-drug use during preg-
nancy (P = 0.008), mean CD4+ counts
< 29% (P< 0.001),mean CD8+ counts
> 50% (P < 0.001), positive HIV-1 cul-
ture at delivery (P = 0.005), and ma-
ternal age > 30 years (P = 0.02).
Logistic regression analysis showed
that 4 risk factors were independently
associated with perinatal HIV-1 trans-
mission: ruptured membranes for > 4
hours (odds ratio [OR] 1.82, 95% CI
1.10 to 3.00; P = 0.02), mean CD4+

count < 29% (OR 2.82, CI 1.67 EO4.76,
P < 0.001), birthweight < 2500 g (OR
1.86, CI 1.03 to 3.34, P = 0.04), and
hard-drug use (OR 1.90, CI 1.14 to
3.16, P= 0.01).

Conclusion
HIV-1 transmission from mother to
child was associated with ruptured
membranes for > 4 hours, mean CD4*
counts < 29%, birthweight < 2500 g,
and hard-drug use during pregnancy.
Source of funding: National Institutes of Health.
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of operative delivery in women who are
immunocompromised. The data support
aggressive labour management to decrease
fetal exposure to the lower reproductive
tract and its secretions. It is unclear how
artificial rupture of membranes to expedite
labour may affect perinatal transmission or
what role this procedure should play in
mothers with HTV-1 infection. The relative
importance and interaction of ruptured
membranes, viral load, and severity of ma-
ternal disease remains to be clarified. A
multicentre, randomised, controlled trial
that examines the role of die mode of deliv-
ery in die transmission of HIV is currendy
under way in Europe.

Francisco A. R. Garcia, MD
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