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SUMMARY
The WHO Antenatal Corticosteroids for Improving Outcomes in
preterm Newborns (ACTION-I) trial is a randomized study that
investigated the safety and efficacy of antenatal steroid,
dexamethasone, among women at risk of preterm birth in low- and
middle-income countries (LMICs). A total of 2852 women between
26 weeks 0 days and 33 weeks 6 days of gestation from 29 secondary-
and tertiary-level hospitals across five LMICs—Bangladesh, India,
Kenya, Nigeria and Pakistan—were randomized to receive intra-
muscular dexamethasone at a dose of 6 mg every 12 hours for four
doses or an identical placebo if preterm birth was expected in the next
48 hours. Eligible women were assessed by obstetric care providers
and gestational age was confirmed using ultrasonographic examination
performed in early gestation or at presentation. Women with clinical
signs of severe infection, major congenital foetal anomalies and those
with previous use or contraindication to systemic glucocorticoids
were excluded from the study. One repeat course (identical to initial
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assignment) was permitted if women had not given birth after 7
completed days but still met the inclusion criteria. The participants,
physicians and investigators were blinded to the study assignment and
mother–infant dyads were followed up until 28 days after delivery or
until death, whichever was earlier.

The three primary outcomes of the study were neonatal death,
stillbirth or neonatal death and possible maternal bacterial infection.
The trial was terminated after the second interim analysis showed
significant perinatal and neonatal mortality benefits in the
dexamethasone arm and keeping in mind the existing evidence in favour
of antenatal steroids. About half of all women in both arms received
four doses of dexamethasone or placebo, and 90% delivered before
37 weeks of gestation. The risk of neonatal death was lower in the
dexamethasone arm (19.6% v. 23.5%; relative risk 0.84; 95% CI 0.72–
0.97; p=0.03). The combined outcome of stillbirth or neonatal death
was also lower and the incidence of maternal bacterial infection had not
increased in the dexamethasone arm. Among the various pre-specified
secondary analyses, the incidence of early neonatal death, severe
respiratory distress at 24 hours of birth, neonatal hypoglycaemia at
6 hours after birth, need for major resuscitation at birth, the use of
continuous positive airway pressure (CPAP) and the duration of
oxygen therapy were lower among neonates exposed to antenatal
dexamethasone.

COMMENT
Antenatal corticosteroids (ACS) are considered a magic bullet
to decrease neonatal mortality and morbidity among preterm
infants. However, the Antenatal Corticosteroids Trial (ACT,
cluster randomized trial)1 done in the community settings of
LMICs challenged this and created a controversy when the trial
results revealed a 12% increase in neonatal mortality among all
live-born infants, 11% increase in stillbirth rates and higher
odds of maternal infection in the intervention clusters. This was
in sharp contrast to the results of the earlier trials that enrolled
a total of 7774 women and 8158 infants and included in the
Cochrane systematic review.2 The ACTION-I trial was designed
to address the knowledge gap created by the uncertainty of
whether ACS use is effective and safe in LMICs.3

Before delving into the implications of the ACTION-I study
results, a brief understanding of the characteristics of earlier
trials and the ACT is mandatory. The Cochrane review2 included
30 trials, mostly conducted in hospital settings of high-income
countries (HICs) except six trials from five LMICs (Brazil,
Colombia, Jordan, South Africa and Tunisia). Betamethasone
was used in 21 trials. Dexamethasone, the preparation that is
cheaper, is easily available and does not require refrigeration for
storage, was used only in seven trials. While a majority of the
trials were conducted before 2000, nine trials contributed to 50%
of the data and strengthened the evidence that ACS reduces the
risk of perinatal death, neonatal death and morbidities such as
respiratory distress syndrome, intraventricular haemorrhage,
necrotizing enterocolitis, need for respiratory support and
intensive care admission, even with advances in neonatal care.

Despite the benefits of ACS, its uptake across LMICs for at-
risk women has been uniformly poor (10%) compared to 90%
coverage in HICs.4,5 The ACT in 2015 was designed to investigate
the feasibility, effectiveness and safety of implementing the use
of ACS in LMIC settings.1 It was a community-based, cluster-
randomized trial done in 101 rural and semi-urban clusters in six
countries. Birth attendants in health facilities (clinics, primary
health centres as well as hospitals) in intervention clusters were
trained to identify at-risk women, and to assess gestational age
with the help of pregnancy discs based on the date of last

menstrual period or by measuring uterine height using a colour-
coded tape. They were also trained to administer dexamethasone
injection using ready-to-use preterm kits. In the intervention
clusters, 80% of women identified to be at risk of preterm
delivery received the first dose of dexamethasone in the
community or at the primary health centre. Since the gestational
age could not be accurately assessed, birth weight less than the
5th percentile was used as a proxy for preterm births. The use
of ACS increased from 10% to 45% in the intervention clusters
for women with a less-than-5th-percentile infant. The increased
neonatal mortality especially among newborns with greater
weight centile, more stillbirths and maternal infections in the
intervention clusters in the ACT was unanticipated.

Experts cautioned physicians and policy-makers that large-
scale implementation of ACS at all levels of healthcare in LMIC
settings may be harmful.6 In this trial, only 16% of the women
who received ACS ultimately gave birth to a less-than-5th-
percentile newborn, implying substantial overdiagnosis of
imminent preterm birth and overtreatment. While the lack of
accurate gestational age assessment, lack of trained obstetric
providers and sub-optimal health facilities in the community
settings are possible reasons for the poor outcome,6 other
epidemiological factors (overall higher risk of malnutrition,
susceptibility to sepsis and microbiological factors) could have
contributed too.

In 2015, the WHO recommended that ACS be offered to
women between 24 and 34 weeks of gestation only if certain
criteria are met including imminent preterm birth within 1–7
days, accurate assessment of gestational age, no evidence of
maternal infection and facilities for maternal and newborn care
are available.7 Thus, the WHO ACTION trials were designed;
ACTION-I (testing ACS use among those with <34 weeks’
gestation) and ACTION-II (among late preterm births; 34–36
weeks). It also addressed the limitations of earlier trials through
accurate assessment of gestational age using ultrasonographic
examination and assessment of at-risk women by obstetricians.
This ensured appropriate selection of subjects, leading to
treatment being received only by those who needed it. The trial
sites were selected after a standardized assessment of maternal
and neonatal services in the facility. Clinical training and access
to oxygen, pulse oximetry and CPAP equipment were provided.

The ACTION-I trial is also the largest placebo-controlled
trial on ACS to be conducted in a low-resource setting that used
dexamethasone, and more than 90% of those exposed to ACS
delivered preterm infants in contrast to just 16% in the ACT trial
who delivered a less-than-5th-percentile newborn. The follow-
up of mother–infant dyads in the ACTION-1 trial was continued
in the community and the follow-up rate was 99%. The trial was
more inclusive and enrolled women with multiple pregnancies,
previous preterm birth and comorbid conditions such as
hypertensive disorders, growth-restricted foetus and diabetes.
The study had great methodological rigor and low risk of bias
for all key criteria and the data safety monitoring board terminated
the study timely when the benefit of ACS was clear.

The trial had a few limitations: the investigators used
ultrasonography for accurate dating of gestation age, however
two-thirds of the women had ultrasonography done in the third
trimester when accuracy could vary by 14 days or more. All the
participating sites reasonably met the minimum standards for
facility readiness, but maternal and neonatal care and availability
of surfactant varied across sites.

In summary, the ACTION -I trial results reaffirm the beneficial
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effects of ACS in reducing perinatal and neonatal mortality
without any adverse maternal effects in low-resource hospital
settings. For policy-makers, the trial results inform that
appropriate identification of at-risk women and a minimum
standard of healthcare facilities is essential before scaling up
implementation of ACS. For LMICs aiming to reduce neonatal
mortality below 12/1000 live births to achieve Sustainable
Development Goal-3 by 2030, the ACTION trial results give
hope with an impact of saving 140 000–200 000 neonatal deaths
annually, if ACS coverage is 100%.
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