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Antenatal corticosteroid treatment (ACT) is one of the success sto-
ries in improving the outcome of babies born preterm. There is ro-
bust evidence across high, middle and low resource settings that the 
treatment is effective in preventing respiratory distress syndrome 
and perinatal and neonatal death.1 While there are uncertainties 
in the optimal dosing regimen, repeated treatments and possible 
contraindications, guidelines are consistent in recommending the 
treatment up to 34 weeks of gestation2– 6 at least in settings where 
gestational age can be accurately assessed and adequate childbirth 
and neonatal care are available.6

There has been much more controversy in whether the treat-
ment indications should be expanded to include imminent late 
preterm birth, from 34 to 36 completed weeks of gestation. 
Currently most major clinical guidelines do not recommend routine 
treatment during this period (Table 1). The scenario is different: 
while late preterm infants do have a higher risk of respiratory dis-
tress syndrome and higher perinatal and neonatal mortality than in-
fants born at term, these risks are much smaller than in infants born 
earlier in gestation. Generally, it is only feasible to target respiratory 
distress as an outcome as baseline levels of mortality and other se-
vere outcomes are low. Moreover, including these gestational weeks 
to treatment indications would lead to substantial increases in num-
bers of treatment- exposed children; compared with infants born be-
fore 34 weeks, the rate of late preterm birth is more than 2.5- fold 
greater. This highlights the need to carefully quantify and balance 
the risks and benefits.

Hutcheon and Liauw7 make an important contribution to this 
debate. They target a key limitation of randomised controlled tri-
als (RCTs): trial participants frequently differ from real- world pop-
ulations. Much of the evidence that has argued for ACT during 
the late preterm period comes from the Antenatal Late Preterm 
Steroid (ALPS) trial conducted in the USA 2010 to 2015.8 ALPS 
recruited women with imminent preterm birth between 340/7 and 
366/7 weeks. The need for neonatal respiratory support was reduced 
from 14.4% in the control group to 11.6% in the ACT group. However, 
women were recruited in ALPS on average earlier in gestation than 
all women presenting to a hospital for delivery in the late preterm 
period, making their infants more likely to have respiratory distress 
and thus benefit from ACT, compromising the external validity of the 
finding. Hutcheon and Liauw use a simple weighting process to im-
prove the generalisability of the finding to the trial source population 
and transportability to different populations. This reduced the 2.8 
(95% confidence interval [CI] 0.3, 5.3) percentage point absolute risk 
reduction to 2.2 (95% CI 0.0, 4.6) percentage points and increased 
the number needed to treat to prevent one case of respiratory sup-
port from 35 to 46. Of note, mortality at these gestational weeks is 
low (2/2827 ALPS children died in the neonatal period) making any 
possible mortality benefit small and practically unfeasible to find.

These numbers should be weighed against the possible harms 
of ACT. While prenatal glucocorticoid exposure in animal experi-
ments can have lifelong consequences on neurodevelopment and 
metabolism, few if any long- term harm has been demonstrated in 
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RCT follow- up studies. However, these studies have limited power 
to assess long- term secondary outcomes and thus might give a 
false sense of security. Concern was raised by a recent whole- 
population register study from Finland finding that 12.0% of 
ACT- exposed children had been diagnosed with any mental or be-
havioural disorder, compared with 6.5% of those not exposed. This 
corresponded to an absolute risk increase 5.56% (95% CI, 5.04, 
6.19), and a number needed to harm of 18 (95% CI 16– 20).9 The 
associations persisted after confounder adjustment and in within- 
sibpair comparisons.10

As to limitations, Hutcheon and Liauw mention that real- world 
ACT administration may include more suboptimally timed adminis-
tration, which they could not assess with the available data. They 
argue that the practical impact of this may be minor.7 However, an 
important feature that may affect the transportability to real- world 
populations that they were not able to target was the proportion of 
infants actually born preterm. Trials may prefer to recruit women 
with highest risk of preterm delivery. In the ALPS trial recruiting be-
tween 340/7 and 366/7 weeks, 16.4% ended up being born at term, 
from 370/7 weeks onwards. This can be very different in a real- world 
population: in the Finnish whole- population register study, during an 
era when treatment was recommended up to 346/7 weeks, almost 
half (45.3%) of treatment- exposed infants ended up being born at 
term.9 These infants are unlikely to benefit from any advance in foe-
tal maturation, a desired mechanism of ACT treatment. Accordingly, 
in that study the relative risks of adverse outcomes associated with 
ACT exposure were largely confined to ACT- exposed infants who 

ended up being born at term.9 The difficulty of predicting preterm 
birth has been recognised for example in the 2021 recommendation 
of International Federation of Obstetrics and Gynaecology FIGO 
that specifically advices against ‘just in case’ ACT treatments.3

One of the key challenges in many perinatal medicine ques-
tions including ACT is transportability across settings— a frequent 
question in practice is to what extent results obtained from a high- 
resource setting can be generalised to settings with lower resource 
levels. In such scenarios the assumptions for transportability, also 
discussed by Hutcheon and Liauw,7 may be more challenging to 
meet, and high- quality evidence would require RCTs conducted in a 
similar setting. That said, the ALPS trial provides a nicely illustrative 
example of a study where weighting for a simple variable, in this case 
gestational age, can be used to improve the external validity of the 
treatment effects of an RCT in a relatively similar population.
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TA B L E  1  Select guidelines on antenatal corticosteroid treatment (ACT) in the late preterm period, 340/7– 366/7 weeks

Guideline and year of 
most recent update

Recommendation on ACT in the late preterm 
period, 34 + 0 to 366/7 weeks Other points

WAPM- PMF 20222 FIGO 
20213

Not routinely recommended Should not be offered 
routinely. Should be considered in light of the 
balance of risks and benefits for individual 
women

Specific advice against ‘just in case’ treatment for high- risk 
women (treatment should be given only when preterm 
birth is expected within ≤7 days)

European Consensus 
Guidelines 20194

Not currently recommended for women in 
spontaneous preterm labour

This late preterm recommendation included in the 
introductory text of the point- by- point ACT 
recommendations, which themselves do not take stance 
to the late preterm period

Previous 2016 guideline recommended that ACT may be 
considered in the late preterm period provided there is 
no evidence of chorioamnionitis

ACOG 20175 Recommended for women who have not received a 
previous course of ACT

WHO 20156 Should not be routinely administered when 
gestational age is suspected to be more than 
34 weeks

Not recommended in women undergoing planned 
caesarean section at late preterm gestations

ACT in general recommended in settings where gestational 
age can be accurately determined and adequate 
childbirth and preterm newborn care is available. 
In variance with most other guidelines, ACT not 
recommended when there are clinical signs of maternal 
chorioamnionitis

Note: With some difference in detail, all these guidelines recommend antenatal corticosteroid treatment at least up to 34 weeks. Guidelines are 
presented in the order of the publication of the most recent update.
Abbreviations: ACOG, American College of Obstetricians and Gynaecologists; ACT, Antenatal corticosteroid treatment; FIGO, International 
Federation of Gynaecology and Obstetrics; WAPM- PMF, World Association of Perinatal Medicine and Perinatal Medicine Foundation; WHO, World 
Health Organisation.

 13653016, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ppe.12927 by D

uodecim
 M

edical Publications L
td, W

iley O
nline L

ibrary on [07/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



14  |    COMMENTARY

FUNDING INFORMATION
The author has received grant support from Academy of Finland, 
European Commission (RECAP Preterm 733280), Finska 
Läkaresällskapet, Foundation for Cardiovascular Research, 
Foundation for Pediatric Research, Novo Nordisk Foundation, Signe 
and Ane Gyllenberg Foundation, Sigrid Juselius Foundation and Yrjö 
Jahnsson Foundation to study the long- term outcomes of preterm 
birth and related traits including antenatal corticosteroid use.

CONFLIC T OF INTERE S T
The author has received grant support from Academy of Finland, 
European Commission (RECAP Preterm 733,280), Finska 
Läkaresällskapet, Foundation for Cardiovascular Research, 
Foundation for Paediatric Research, Novo Nordisk Foundation, Signe 
and Ane Gyllenberg Foundation, Sigrid Juselius Foundation and Yrjö 
Jahnsson Foundation to study the long- term outcomes of preterm 
birth and related traits including antenatal corticosteroid use.

DATA AVAIL ABILIT Y S TATEMENT
This commentary used no data.

ORCID
Eero Kajantie  https://orcid.org/0000-0001-7081-8391 

R E FE R E N C E S
 1. McGoldrick E, Stewart F, Parker R, Dalziel SR. Antenatal cortico-

steroids for accelerating fetal lung maturation for women at risk of 
preterm birth. Cochrane Database Syst Rev. 2020;12(12):CD004454. 
doi:10.1002/14651858.CD004454.pub4

 2. Dagklis T, Sen C, Tsakiridis I, et al. The use of antenatal cortico-
steroids for fetal maturation: clinical practice guideline by the 
WAPM- World Association of Perinatal Medicine and the PMF- 
Perinatal Medicine foundation. J Perinat Med. 2022;50(4):375- 385. 
doi:10.1515/jpm-2022-0066

 3. Norman J, Shennan A, Jacobsson B, Stock SJ, Birth FWGfP. FIGO 
good practice recommendations on the use of prenatal cortico-
steroids to improve outcomes and minimize harm in babies born 
preterm. Int J Gynaecol Obstet. 2021;155(1):26- 30. doi:10.1002/
ijgo.13836

 4. Sweet DG, Carnielli V, Greisen G, et al. European consensus 
guidelines on the management of respiratory distress syn-
drome –  2019 update. Neonatology. 2019;115(4):432- 450. 
doi:10.1159/000499361

 5. Committee on Obstetric P. Committee Opinion No. 713: antena-
tal corticosteroid therapy for fetal maturation. Obstet Gynecol. 
2017;130(2):e102- e109. doi:10.1097/AOG.0000000000002237

 6. WHO. WHO Recommendations to Improve Preterm Birth Oucomes. 
WHO; 2015. https://www.who.int/publi catio ns/i/item/97892 
41508988. Accessed 26 July 2022.

 7. Hutcheon JA, Liauw J. Improving the external validity of antenatal 
late preterm steroids trial findings. Paediatr Perinat Epidemiol. 2022. 
doi:10.1111/ppe.12856

 8. Gyamfi- Bannerman C, Thom EA, Blackwell SC, et al. Antenatal 
betamethasone for women at risk for late preterm delivery. N Engl J 
Med. 2016;374(14):1311- 1320. doi:10.1056/NEJMoa1516783

 9. Räikkönen K, Gissler M, Kajantie E. Associations between maternal 
antenatal corticosteroid treatment and mental and behavioral dis-
orders in children. JAMA. 2020;323(19):1924- 1933. doi:10.1001/
jama.2020.3937

 10. Räikkönen K, Gissler M, Kajantie E. Maternal antenatal corticoste-
roid treatment and childhood mental and behavioral disorders- reply. 

JAMA. 2020;324(15):1570- 1571. doi:10.1001/jama.2020.15449

How to cite this article: Kajantie E. Point: Antenatal 
corticosteroid treatment in the late preterm period— Are the 
benefits worth the potential risks?. Paediatr Perinat Epidemiol. 
2023;37:12- 14. doi: 10.1111/ppe.12927

 13653016, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/ppe.12927 by D

uodecim
 M

edical Publications L
td, W

iley O
nline L

ibrary on [07/02/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://orcid.org/0000-0001-7081-8391
https://orcid.org/0000-0001-7081-8391
https://doi.org//10.1002/14651858.CD004454.pub4
https://doi.org//10.1515/jpm-2022-0066
https://doi.org//10.1002/ijgo.13836
https://doi.org//10.1002/ijgo.13836
https://doi.org//10.1159/000499361
https://doi.org//10.1097/AOG.0000000000002237
https://www.who.int/publications/i/item/9789241508988
https://www.who.int/publications/i/item/9789241508988
https://doi.org//10.1111/ppe.12856
https://doi.org//10.1056/NEJMoa1516783
https://doi.org//10.1001/jama.2020.3937
https://doi.org//10.1001/jama.2020.3937
https://doi.org//10.1001/jama.2020.15449
https://doi.org/10.1111/ppe.12927

