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Antenatal Corticosteroids: Primum non nocere

Steve Hodgins®

Efforts continue—building on work of the UN Commission on Life-Saving Commodities for Women and
Children—to expand use of antenatal corticosteroids in low-resource settings. We argue that until more is
known on the balance of benefit versus harm, such promotion should be suspended.

© See related article by Greensides.

orticosteroids are a synthetic version of the stress hor-

mone cortisol. As such, they have manifold effects
across systems and functions of the body including renal,
vascular, endocrine, central nervous system, skin, gut,
and—of most relevance for their use for imminent preterm
labor—growth and development and immunological func-
tion (and, therefore, response to infection).

We have evidence for the protective efficacy of ante-
natal corticosteroids, dating back to animal studies in the
1960s and clinical trials beginning in the 1970s. Roberts
and Dalziel’s Cochrane reviews' summarize the findings
of these trials (mainly from high-income countries),
notably that treatment with antenatal corticosteroids
prior to imminent preterm birth, compared with placebo
or no treatment, is associated with:

* 32% lower neonatal mortality (relative risk, 0.69;
95% confidence interval, 0.59 to 0.81; N=7188;
22 studies, from the 2017 review), and

e reduced risk of respiratory distress syndrome, intra-
ventricular hemorrhage, necrotising enterocolitis, and
systemic newborn infection in the first 48 hours of life.

On the strength of such evidence, corticosteroids
have been a mainstay of preventive treatment for pre-
term birth in high-income countries for decades. Use in
low- and middle-income countries (LMICs) has been
much less widespread, and evidence much sparser.
However, anticipating that such use could have particu-
lar benefit in settings with high newborn mortality,
there have been prominent efforts at the global level to
promote use in LMICs—dating from 2012—reflected in
the World Health Organization’s (WHO's) Born Too Soon
report,” the focus on antenatal corticosteroids by the UN
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Commission on Life-Saving Commodities for Women
and Children,” and several prominent papers published
at the time.*”

l WORRIES ABOUT EFFICACY AND SAFETY
IN LOW- AND MIDDLE-INCOME
COUNTRIES

Over the same period as this recent big advocacy push,
the Global Network for Women'’s and Children’s Health
Research, funded by the National Institute of Child
Health and Human Development, was also conducting
a large (N=99,742), multi-country, pragmatic trial
(called ACT) in Argentina, Guatemala, India, Kenya,
Pakistan, and Zambia, encouraging wider use of antena-
tal corticosteroids for imminent preterm birth, including
in peripheral-level health services. The results, first pub-
lished in October 2014,° came as a shock.” In the inter-
vention arm, neonatal mortality was 12% higher than
in the comparison arm, corresponding to more than
150 excess deaths, mainly in bigger newborns, presum-
ably most born at or near term. However, even in those
in the lowest 5% by birthweight—among whom no
overall mortality effect was seen—this may well reflect
a mix of individuals benefited and harmed. The clearest
evidence of an adverse mortality effect was in the
2 African sites® (although mortality was also elevated in
the Indian sites); in addition to higher mortality, these
African sites also showed almost a doubling of risk of
possible severe bacterial infection among newborns in
the intervention arm. Note, also, that stillbirths
increased to approximately the same degree as newborn
deaths, although evidence® for a causal role of antenatal
corticosteroids in risk of stillbirth is less robust.

B RESPONSE TO THE NEW EVIDENCE

In the wake of release of these findings, momentum for
expanding use of antenatal corticosteroids in LMICs
slowed markedly, though not to a complete halt. The
UN Commission on Life-Saving Commodities for
Women and Children continued its work'°—somewhat
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more cautiously than before—supporting increa-
sed use in LMICs. But WHO did issue new, more
explicit guidelines in 2015,' specifying the full
set of conditions that need to be met for safe use
(i.e., for the probability of benefit to be greater
than the probability of harm), notably:

e Accurate gestational age dating and competent
assessment determining imminent preterm
birth (i.e., within 1-7 days)

¢ No evidence of maternal infection

e Adequate care at childbirth and for preterm
newborns, including thermal care, nutrition/
fluids, infection treatment, and care for respira-
tory complications (including safe oxygen use)

Bl HOW IMPORTANT ARE THESE
REQUIREMENTS?

Ensuring Accurate Selection and Timing
Based on Accurate Estimation of

Gestational Age

From the results of the ACT trial,® excess mortality
was seen only among those in the highest 75% by
birthweight. This group would have included
few newborns in the target gestational age of
<34 weeks, but mainly a mix of mistimed admin-
istration and pregnancies exposed to antenatal
corticosteroids at an appropriate gestational age
but continuing on to term or near term before
delivering. There had already been an indication
in secondary analyses done by Roberts' that for
this later gestational age group, the probability of
harm could exceed probability of benefit. The
recently published, U.S.-based Antenatal Late
Preterm Steroids (ALPS) trial,'”> on antenatal cor-
ticosteroids for late preterm gestation (34 weeks
0 days, to 36 weeks 5 days), documented a
reduced risk of respiratory complications of pre-
maturity. However, it found no impact on mortal-
ity and an increased risk of neonatal hypoglycemia
(and evidence from elsewhere suggests this effect
may be more severe for mothers of low body
mass index'*). The relevance of these findings for
LMIC settings is unclear. Although mortality risk
is markedly lower in this older gestational age
group than among those <34 weeks at birth, they
are far more numerous and therefore still account
for a large number of deaths in LMICs. It certainly
appears that in the older gestational age group, in
LMIC settings similar to the ACT trial, probability
of harm from antenatal corticosteroids exposure
exceeds probability of benefit. So, accuracy of
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both gestational age dating and assessment of
imminence of birth appears to be quite important.

Challenges in Assessing Gestational Age
Especially Late in Pregnancy

In the ACT trial settings, obstetrical ultrasound
was generally unavailable. Investigators made a
serious effort to ensure that participating health
workers had training and equipment to enable
them to competently estimate gestational age
based on last normal menstrual period and fundal
height, within the limitations of the method.
However, numerous studies'” have found that
such clinical assessment of gestational age is asso-
ciated with greater error than first trimester
ultrasound.

The most accurate ultrasound dating is by first
trimester crown-rump length (accurate to within
+/— 3 to 8 days)."® In the second and third trimes-
ter, the most accurate estimates are by an index of
several measurements.'> Currently, the standard
is based on femur length and head circumference.
According to a recent study by Papageorghiou
using this index,'” accuracy in the third trimester
can be 4+/— 14 days or slightly more.

So, competently done clinical assessment
using last normal menstrual period and fundal
height can yield accuracy within about 2 weeks, if
done in the first trimester, but accuracy declines
with gestational age. Competently done ultra-
sound in the first trimester, using crown-rump
length, gives the greatest accuracy. Ultrasound
done later in pregnancy is less accurate, with
imprecision of 14 days or more in the third
trimester.

In principle, one way of improving targeting
of antenatal corticosteroids would be to make
competent obstetrical ultrasound more widely
available in LMICs. However, effectiveness and
feasibility of such a strategy was tested in the
FirstLook study, which documented that although
it was possible to get good-quality assessments,
there were significant challenges even with robust
technical support.'®

In summary, ensuring appropriate timing of
administration—which depends on accurate ges-
tational age estimation—matters. But in many
LMIC settings, it’s highly problematic to get accu-
rate dating.

Ruling Out Maternal Infection

A second condition specified in the new WHO rec-
ommendations is that maternal infection be ruled
out. Given evidence from the ACT trial of higher

Corticosteroids
have been a
mainstay of
preventive
treatment for
preterm birth in
high-income
countries for
decades.

In the ACT trial
conducted in

6 LMICs, use of
antenatal
corticosteroids
was associated
with 12% higher
risk of neonatal
mortality.

In many LMIGs, it's
highly
problematic to get
accurate
gestational age
dating.

Accuracy of
gestational age
dating and
assessment of
imminence of
birth appears to
be quite important
for the safe use of
antenatal
corticosteroids.
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Primum non
nocere: Until we
have better
evidence on the
balance of
effectiveness and
safety, we should
not promote
antenatal
corticosteroids in
LMICs.

rates of maternal infection and potentially severe
infection in the newborns in the intervention
arm, it would appear appropriate to insist on care-
fully ruling out maternal infection before adminis-
tering antenatal corticosteroids. However, it’s not
clear that had such provisions been more robust
in the ACT trial, they would have been sufficient
to ensure safe use.

Standard of Care for Preterm Newborns

The WHO guidelines also specify—as a requirement
for safe use—that the service delivery environment
be capable of providing adequate care for preterm
newborns, including appropriate thermal care,
managing feeding and fluids, and care of respiratory
complications (including safe oxygen use). The fact
that a health facility is considered capable of provid-
ing emergency obstetrical care (including cesarean
delivery) is no guarantee that it also has the capabil-
ity of providing adequate care for preterm newborns
and their complications. Furthermore, while we can
expect that having such capability would contribute
to reducing mortality risk, thisis only one of a full set
of conditions to be met for safe antenatal corticoste-
roids use. In settings where the other conditions are
not met (e.g., accurate gestational age dating using
first or second trimester ultrasound), even when
antenatal corticosteroids are used in highly func-
tional tertiary-level health facilities, one cannot nec-
essarily be confident that the probability of benefit
would exceed probability of harm.

Other Potentially Relevant Contextual
Differences Between High-Income and Low-
and Middle-Income Countries

Although not mentioned in the WHO guidelines,
other authors® have pointed out that not only does
the service delivery environment differ between
high-income countries and LMICs, but there may
also be relevant epidemiologic differences that can
influence the balance of benefit versus harm (and,
indeed, there may be important differences between
LMIC settings, for example, between South Asia and
sub-Saharan Africa). Notably, there may be relevant
differences in microbiological exposures and nutri-
tional factors and associated responses in the mother
and fetus. More needs to be learned before we can be
confident of the results to be expected using this treat-
ment across varied epidemiologic settings.

B ADDRESSING UNCERTAINTIES

Several authors have recently pointed to uncer-
tainties with regard to the balance of benefit
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versus risk in LMICs. Jobe and Goldenberg'® com-
ment, on antenatal corticosteroids: “an effective
therapy in high-resource environments may be
ineffective or harmful in low-resource environ-
ments.” In the recently updated Cochrane review
by Roberts et al.,' the authors conclude that it
would be particularly relevant to explore effec-
tiveness versus possible harms in low-resource
settings, using adequately powered prospective
trials. And this call is echoed in Vogel’s report*’
on the conclusions of expert meetings convened
by WHO in 2015 and 2016. In response to
such calls for further trials (including in older
gestational-age pregnancies), funds have been
committed for 2 new trials in LMICs to be imple-
mented under WHO: ACTION I (testing antenatal
corticosteroids use <34 weeks gestation)?' and
ACTION I (34 to 36 weeks).>?

Bl AWAITING NEW EVIDENCE, WHAT
SHOULD BE OUR STANCE IN LMIC
SETTINGS?

From what was documented in the article in this
issue of GHSP by Greensides et al.,'" it is pretty
clear that conditions for safe use—as specified in
the current WHO recommendations—are mnot
consistently being met in the countries surveyed.
It is certainly plausible that current use of antena-
tal corticosteroids in these settings could be result-
ing in more deaths caused than prevented.

In our view, global leaders in maternal and
newborn health need to communicate more
clearly: if we cannot be confident that all essential
conditions for safe use are met, antenatal cortico-
steroids may increase rather than reduce risk of
newborn death. On the principle of primum non
nocere—tirst, do no harm—we should not promote
use of antenatal corticosteroids in LMIC settings
unless or until we have robust evidence that ex-
pectation of benefit exceeds expectation of harm.
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