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Important concepts in obstetrics and their clinical
implications are increasingly guided by evidence and
in many cases by the gold standard—randomised clini-
cal trials. This article focuses on key areas of changing
practice chosen because they represent important
changes in approach and demonstrate the increasing
use of evidence in obstetrics.

Methods
The information I selected for this article was chosen
on the basis of a poll I made of the 12 practitioners in
maternal fetal medicine at the University of Pittsburgh
and from conversations with colleagues from around
the United States.

Infections in obstetrics
Group B streptococcal infections are a major source of
morbidity for full term and preterm infants.1 Neonatal
infection is caused by pathogens passed from the
mother by vertical transmission. These organisms are
exquisitely sensitive to penicillin. These observations
have prompted several strategies to treat mothers dur-
ing childbirth. The approach currently recommended
by the American College of Obstetrics and Gyne-
cology is intrapartum treatment with intravenous

benzylpenicillin (5 million units, then 2.5 million units
every 4 hours) or ampicillin (2 g, then 1 g every 4
hours) until delivery, based on either intrapartum risk
(fever, prolonged rupture of membranes, or imminent
preterm delivery) or screening for carriage of strepto-
cocci at 35-37 weeks’ gestation. A recent survey
indicates that intrapartum antibiotic treatment guided
by this identification of risk has reduced the incidence
of early onset neonatal infection with group B strepto-
cocci by 65% (figure).1 This is projected to prevent 200
neonatal deaths a year in the United States.1 Thus, a
major educational effort can modify obstetric practice
and save lives. The implications of the potential modi-
fication of maternal, neonatal, and hospital flora await
longer term evaluation.

Infection has long been suspected to be important
in the pathogenesis of preterm birth. Several landmark
studies indicate that preterm birth, especially in early
gestation (less than 28 weeks), is associated with patho-
logical signs of infection not accounted for by infection
acquired intrapartum.2 These pathological findings
often occur in the absence of clinical evidence of infec-
tion. A large cohort study recently showed that
markers of infection (cytokines and basement mem-
brane components) obtained at 24 and 26 weeks’
gestation in asymptomatic women predicted early pre-
term delivery and pathological evidence of infection at
the time of birth (often weeks to months later).3 These
findings are consistent with the recognised association
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Fig 1 Incidence of early onset neonatal infection with group B
streptococci. This decreased 60% between 1993, when preventive
antibiotic treatment was advocated, and 1998 in surveillance areas of
more than 12 million births. (Adapted from Schrag et al1)
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of vaginal infections (trichomoniasis and bacterial
vaginosis) with preterm birth.4 Unfortunately, treating
these vaginal infections in low risk women did not
reduce the risk of preterm birth.5 In fact, metronida-
zole treatment of asymptomatic women infected with
Trichomonas vaginalis was associated with increased risk
of preterm birth.6 Whether more predictive markers
will allow development of antibiotic treatment to
prevent preterm birth is currently being tested, but the
results of the trichomoniasis trial clearly indicate that
association does not prove causality.

There is also evidence emerging that the associ-
ation of cerebral palsy with premature birth may be
heavily influenced by intrauterine infection. Histologi-
cal evidence of chorioamnionitis is correlated with
later cerebral palsy.7 Cerebral injury is felt to be
secondary to a fetal inflammatory response. Raised
concentrations of cytokine were present in the blood of
neonates who subsequently developed cerebral palsy,
often without evident maternal infection.8 This is
unlikely to be confounded by other components of
infant immaturity, as many of these cases were in full
term infants. The relation of subclinical infection, pre-
term birth, and cerebral palsy mandates careful follow
up studies to assess the impact of prolonging pregnan-
cies complicated by preterm labour.

Fetal origins of adult diseases
Almost a decade ago, seminal studies by Barker and
associates suggested that a fetus that did not achieve its
growth potential in utero was at increased risk of
cardiovascular disease in later life.9 These studies
initially met with scepticism because of numerous
obvious confounders.10 However, the same observa-
tions have now been made with several datasets, allow-
ing many confounders to be controlled.11 12 Perhaps
more convincing are the accumulating experimental
findings indicating that nutritional restriction of
pregnant animals results in hypertension and insulin
resistance in offspring in later life.13 14 The implications
for human disease are being investigated. Is it possible
that modification of the intrauterine environment can
reduce cardiovascular disease in later life? Special
attention must be given to mechanisms of human fetal
growth restriction that are only rarely nutritional.

New insights in pre-eclampsia
Our understanding of pre-eclampsia progresses rapidly.
Attention to the panoply of pathophysiological changes
in the disorder (rather than just hypertension) has led to
recent insights.15 Although it is evident that reduced per-
fusion of the placenta leads to pre-eclampsia, it is clear
that this is not sufficient to explain the disease. Reduced
placental perfusion is a feature of intrauterine growth
restriction16 and preterm birth,17 yet these do not give
rise to a maternal syndrome. Thus, it seems that the
development of pre-eclampsia requires interaction of
reduced placental perfusion with maternal factors.

Several maternal factors are recognised, including
hyperhomocysteinaemia, obesity, and insulin resist-
ance.15 All of these conditions also predispose to
atherosclerosis, and it is increasingly evident that
endothelial cells are targets in both pre-eclampsia and
atherosclerosis. These similarities raise the possibility
that oxidative stress, known to be important in the
pathogenesis of atherosclerosis, may also play a role in
pre-eclampsia. Oxidative stress may provide the
linkage between the placenta and the maternal
syndrome, with reduced placental perfusion generat-
ing excess reactive oxygen species which interact with
maternal factors to alter endothelial function.18

Several lines of evidence support this hypothesis,
including increased levels of markers of oxidative stress
in blood and tissues of pre-eclamptic women. In a small
randomised controlled trial (fewer than 80 women took
thedrugs throughoutpregnancy)administrationofphar-
macological doses of vitamins C and E from early preg-
nancy to women at moderate risk significantly reduced
the incidence of pre-eclampsia19 and reduced evidence
of endothelial dysfunction.15 The results are exciting as
this management may be an effective prevention, but
past experience with aspirin and calcium indicates that
effects evident in small trials may not survive the test of
larger trials. More importantly, there is no guarantee of
safety for the infant with this small number of patients.
Larger trials of prophylaxis with vitamins C and E are
about to begin in the United States and Britain.

Changing attitudes toward caesarean
delivery
For the past decade efforts to reduce caesarean section
rates have intimated that this form of management was
a failure of the obstetric team. However, in the past few
years several findings may lead to increased rates of
caesarean section.

In addition to the question of the safety of vaginal
birth after caesarean section,20 recent studies question
the safety of vaginal delivery for any woman or infant. A
major problem of the ageing female population is
urinary and faecal incontinence because of loss of pelvic
support and injury to pelvic structures. Increased atten-
tion to the consequences of obstetric trauma indicates a
previously unsuspected high rate of anal sphincter
injury after vaginal births. Anal endosonography
indicated that anal sphincter defects appeared in 35% of
150 women after their first delivery.21 Forceps deliveries
and episiotomies seem to be the major culprits, but even
spontaneous delivery is associated with increased risk.
Furthermore, general pelvic support may be compro-
mised by the stretching and neural injury associated

Recent findings about the risks of vaginal delivery may lead to increased rates of caesarean
section
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with labour and vaginal delivery.22 Thus, the decreased
use of routine episiotomy and forceps delivery will
reduce perineal trauma, but only the elimination of
vaginal birth would prevent this completely.

A study of neonatal outcome in more than 500 000
deliveries indicated that abnormal labour, regardless of
management (forceps, vacuum, or caesarean delivery),
was associated with a twofold to threefold increased risk
of subdural or cerebral haemorrhage compared with
spontaneous vaginal delivery or caesarean section with-
out labour.23 Less severe problems, depression of the
central nervous system, feeding difficulties, and
mechanical ventilation were more common in neonates
delivered by caesarean section without labour than in
those delivered spontaneously. However, one certain
way of preventing abnormal labour is by elective caesar-
ean section before the onset of labour.

Should women be made aware of these facts to
allow them to choose caesarean section and vaginal
birth, and should they have the right to elect caesarean
section? It has been argued that this is the right of an
informed woman.24 However, women must also be
informed that, in addition to the above risks, the best
available data indicate that elective caesarean section
has a threefold increased death rate compared with
spontaneous vaginal birth.25

Elective caesarean delivery for women
infected with HIV
Caesarean delivery for women infected with HIV has
profound implications for maternal safety, especially in
developing countries. A randomised trial26 and a meta-
analysis27 suggested that the rate of transmission of
HIV from mother to infant was reduced by elective
caesarean section. On the basis of these studies, it was
recommended that infected women be informed of the
greater safety of caesarean section for infants during
counselling about delivery. The implications of this are
profound since these immunocompromised women
are at increased risk of perioperative morbidity.

Others emphasised that this approach must be part
of a package: elective caesarean section was unlikely to
substantially reduce HIV transmission if infants were
subsequently exposed to HIV by breast feeding.28 This
point is especially pertinent to developing countries
where nursing is mandatory for neonatal survival. The

relevance of these recommendations to developed
countries has also been questioned. The use of combi-
nation therapy for HIV infection has strikingly reduced
transmission rates. Letters written in response to the
meta-analysis stated that transmission rates were likely
to be less than 1% and that, extrapolating from the
results of the meta-analysis, at least 100 caesarean
sections (and perhaps many more) would be necessary
to prevent one transmission.29
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Ongoing research with potential impact on
clinical care
• Antibiotic trials to assess whether markers of
intrauterine infection more definitive than vaginal
infections will identify women for whom treatment will
reduce the incidence of preterm birth
• Trials to determine if multiple doses of
corticosteroids given to mothers at risk of preterm
delivery have beneficial or adverse effects on neonates
compared with administration of single dose
• Trials of prophylactic antioxidant treatment to
prevent morbidity from pre-eclampsia will test efficacy
and safety
• Registry of all births by caesarean section in 14 US
medical centres to assess risks and benefits of
caesarean section, including vaginal birth after
caesarean section
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