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Administration of corticosteroids in late preterms.
Τhe controversy.

• History and instructions for administration

• Late preterm neonates 

• Extreme preterm neonates 

• Elective Cesarean Section 

• Preterm PROM – Twins 

• Rescue dose – Repeat doses 

• Comparison of guidelines





Pathways for corticosteroids in lung maturity 



The affect of in-utero use of corticosteroids in preterm neonates   

• Respiratory distress syndrome (RDS)
• Intraventricular hemorrhage 
• Necrotic enterocolitis (NE)
• Perinatal mortality

48 hours 

Betamethasone: 12mg IM in 2 doses with 24 hours difference 
Dexamethasone:  6mg IM in 4 doses with 12 hours difference 



Meta-analysis: corticosteroids and neurodevelopment

Mainly non-randomized trials 

Cerebral palsy RR 0.68

PDI <70 RR 0.83

Severe disability RR 0.79

Healthy survival RR 1.18

Neonates born <34 weeksCourtesy of A. Sotiriadis



RCOG guidelines: Corticosteroid Use in Pregnancy 2010

• 24+0 - 34+6 wks
• Elective Cesarean Section until 38+6wks
• IUGR: 24+0 - 35+6 wks
• Repeat dose: only if the first dose <26wks
• Attention: Tuberculosis or inflammatory conditions
• Gestational diabetes: Increased insulin doses



ACOG guidelines for corticosteroid use 2017

• 24+0 - 33+6 wks: if delivery is imminent in the next 7 days
• 34+0- 36+6wks (Late preterm): If childbirth is imminent in the next 

7 days and no corticosteroids have been administered until then
• NO in chorioamnonitis, severe preeclampsia & emergency
• Repeat dose <34wks: YES, if childbirth is imminent in the next 7 

days and the previous corticosteroid regimen had been given for > 
14 days

• Repeat dose in pPROM: Inadequate data



SOGC: Antenatal Corticosteroid Therapy for
Improving Neonatal Outcomes 2018

• Administer if medically indicated delivery planned within 7 days
• Do ΝΟΤ administer in absence of cervical dilation/change or in the 

absence of regular contractions
• Administer at the time of diagnosis of pPROM
• Administer in cases of significant antepartum hemorrhage with a high 

risk of delivery within 7 days
• Administer in cases of asymptomatic vasa previa or placenta previa with 

a high risk of delivery within 7 days
• Do ΝΟΤ administer rescue dose or course routinely
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• Continuous, scheduled doses are not recommended (max 2)
• The first dose of the regimen, even it can not be completed  

• The greatest benefit is 2-7 days after the first dose



All guidelines agree in the administration of 
corticosteroids up to gestational age ≈34 

weeks
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• Preterm PROM – Twins 

• Rescue dose – Repeat doses 

• Comparison of guidelines



When to administer corticosteroids?

ACOG, 2017



BMJ, 2016

Antenatal steroids at ≥34 weeks’ gestation 
reduce neonatal respiratory morbidity

A single course of corticosteroids can be 
considered for women at risk of
imminent late premature delivery 340-
366 weeks’ gestation, as well as for 
women undergoing planned cesarean 
delivery at ≥37 weeks’ gestation.

Risk of respiratory distress syndrome

Risk of transient tachypnea of the newborn

Risk of severe respiratory distress syndrome



Newborn complications by gestational week on delivery by eligibility 
and reason for ineligibility for antenatal steroids among 

late preterm deliveries

Souter et al, AJOG, 2017



• Careful consideration of which pregnancies should receive 
late preterm antenatal steroids 

• How to identify these pregnancies is important to optimize benefits and 
mitigate potential risks of this intervention.



Antenatal corticosteroids beyond 34 weeks gestation: 
What do we do now?

Yes

Yes

No

No

Beena D. Kamath-Rayne, AJOG, 2016



The association of antenatal corticosteroids with 
neonatal hypoglycemia and hyperbilirubinemia

• Of 6675 preterm deliveries, in neonates exposed to antenatal 
betamethasone were observed significantly higher rates of: 
– neonatal hypoglycemia (5.7% versus 4.2%, p<0.05)
– hyperbilirubinemia (45.9% versus 24.1%, p<0.05) 

• Controlling for potential confounders including gestational age, 
these findings persisted with betamethasone-exposed neonates 
1.6 times more likely to have hypoglycemia and 3.2 times more 
likely to have hyperbilirubinemia 

Pettit KE , JMFNM, 2014

https://www.ncbi.nlm.nih.gov/pubmed/?term=Pettit%20KE%5BAuthor%5D&cauthor=true&cauthor_uid=23927067


Antenatal steroids and neonatal hypoglycemia

• Early preterm (23-33 6/7 wks): 264
• Late preterm (34-36 6/7 wks): 104
• Steroid administration to delivery, 

(7.9 vs 9.5 days, p.0.12)

Sondgeroth KE, AJOG, 2018



Neonatal corticosteroid therapy affects
growth patterns in early infancy

• Growth velocity curves of 
corticosteroids treated neonates 
showed a delay in time

• They had decreased absolute growth 
velocities during and shortly after 
treatment and the first two months, 
followed by an increase in growth 
velocity in the following months.

Deodata Tijsseling, PLOS, 2018 

Not treated

Dexamethasone

Hydrocortisone







Summary of studies regarding antenatal corticosteroid therapy
between 34+0 - 36+6 weeks of gestation

Skoll, Α, SOGC, 2018



• The balance of benefits and risks supports routine antenatal 
corticosteroid at 34 + 0 - 34 + 6 weeks

• Does not support routine antenatal corticosteroid therapy 
at 35 + 0 - 35 + 6 and especially at 36 + 0 - 36 + 6 weeks
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Anderson GA, Pediatrics, 2016



Europe Peristat, 2015



Ú. Guillén, et al: Pediatrics, 2015

AC Active Care
CC Comfort Care
IND Individualized Care
NR No Recommendation
PW Parental Wishes

Guidelines for neonatal care in extreme preterm deliveries 
of different countries   



NICHD
Extremely Preterm Birth Outcome Data





Artificial womb 
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BMJ, 2005



Probability for admission to NICU due to respiratory 
problems 

Stutchfield ,BMJ, 2005



Risk of respiratory morbidity in term infants delivered by
elective caesarean section

Anne Kirkeby Hansen, BMJ, 2018



Arch Dis Child Fetal Neonatal Ed 2013

Antenatal betamethasone 
• did not result in any adverse outcomes or reduction in asthma or atopy 

• had lower academic ability 
• It should be considered for elective CS at 37–38 weeks of  gestation
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Prelabor Rupture of membranes 

ACOG Committee Opinion, 2020

>37+0 34+0-36+6 24+0-33+6 <23+6

Deliver (induced with 
OXT (12-18h) 
(prostaglandins equally 
effective, but more 
chorioamnionitis)

Recommend Delivery 
(option of expectant 
management until 

37wks -discuss 
risks/benefits)

Expectant management 
if no maternal/fetal 

contraindication

counselling

Corticosteroids
NO

Corticosteroids
ONLY if  they were NOT 

given till then

Corticosteroids
YES

Expectant/induction

Treat intraamniotic 
infection if present

Antibiotics 
(for latency)

Antibiotics
YES >20wks

~ GBS prophylaxis
YES

~ GBS prophylaxis
YES

~ GBS prophylaxis
YES

MgSO4 if birth anticipated 
<32wks (cerebral palsy)

GBS prophylaxis
No <23+6

MAYBE >24+0

,



SOGC: Antenatal Corticosteroid Therapy for
Improving Neonatal Outcomes 2018
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Repeated antenatal corticosteroids: effects on cerebral 
palsy and childhood behavior

• Nonrandomized regional cohort of 541 very preterm infants born 
in Western Australia from singleton pregnancies and alive at 3& 
6 years

• Increasing numbers of antenatal corticosteroid courses were 
associated with a reduction in the rate of cerebral palsy

• Three or more courses were also associated with increased rates 
of aggressive/destructive, distractible, and hyperkinetic 
behavior and these effects were present at both ages 3 and 6 years

French NP, AJOG, 2004

https://www.ncbi.nlm.nih.gov/pubmed/?term=French%20NP%5BAuthor%5D&cauthor=true&cauthor_uid=15041985


Cesarean Section, corticosteroids and neurodevelopment

Multiple doses of corticosteroids

Low birth weight
Reduced brain weight

Reduced number of neurons
Delayed myelination

Laboratory animals

Reduced head circumference

Human 

Ikegami 1997, Moss 2006, Huang 
1999, Uno 1990, Huang 2001, 
Sloboda 2002

French 1999, Kumar 2005

Courtesy of A. Sotiriadis



Outcomes of 
children at 5 years 

by gestational age at 
birth and ACS 

groupings 

Asztalos, BMC Pregnancy and Childbirth 2014 



Fetal brain 



Effects of Antenatal Glucocorticoid Therapy on
Hippocampal Histology of Preterm Infants

• The hippocampi of ten neonates 
who had been treated with 
antenatal glucocorticoids showed 
a lower density of large neurons 
(p = 0.01) and 

• Neurons irrespective of size (p = 
0.02) as compared to eleven 
neonates who had not been
treated with glucocorticoids

Deodata Tijsseling, PLOS, 2012 
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Corticosteroid regimens Not mentioned IM dexamethasone or 
betamethasone 

IM dexamethasone or 
betamethasone

IM dexamethasone or 
betamethasone

IM dexamethasone or 
betamethasone

IM dexamethasone or 
betamethasone

Timing 24+0 - 33+6 24+0- 34+0 24+0 - 34+6 24+0 - 34+6 24+0- 34+0 24+0- 34+0 

Periviable period 23+0-23+6 discuss with the 
woman

23+0 and 23+6 may be 
considered. Periviable period 

should be considered
22+0-23+6 should be considered Not mentioned Not mentioned

linked to family's decision 
regarding resuscitation. 
Based on local limits of 

viability
34+0 and 35+6 34+0-36+6 35+0-36+6 34+0-36+6 

Consider Recommended if no previous 
course

Maybe after risks and benefits 
are discussed Not mentioned Not mentioned Recommended if no 

previous course
Late preterm period

Comparison of guidelines
for administration of corticosteroids in pregnancy  

Tsakiridis et al, Ob Gyn Surv, 2020

NICE Clinical Guideline ACOG Committee Opinion SOGC  Guideline New Zealand and 
Australian Guidelines WHO recommendations FIGO Committee report

Country United Kingdom United States Canada New Zealand and Australia International International
Issued 2019 2017 2018 2015 2015 2019



NICE Clinical Guideline ACOG Committee Opinion SOGC  Guideline New Zealand and 
Australian Guidelines WHO recommendations FIGO Committee report

Country United Kingdom United States Canada New Zealand and Australia International International
Issued 2019 2017 2018 2015 2015 2019

Comparison of guidelines
for administration of corticosteroids in pregnancy  

Tsakiridis et al, Ob Gyn Surv, 2020

Repeated doses and rescue 
course of corticosteroids

Νο repeat courses of 
corticosteroids. Τake into 

account the interval from the 
last course, gestational age 
and the likelihood of birth 

within 48 hours

Νο repeat courses of 
corticosteroids. Should be 
considered if prior course 
more than 14 days before. 
Rescue course could be 

provided as early as 7 days 
from the prior dose

Νο repeat courses of 
corticosteroids. Rescue course 

should be considered after a time 
interval of at least 14 days 

A single repeat course of  
corticosteroids, if preterm 

labor does not occur within 
7 days is recommended or 

up to 3 single repeat 
doses before 32+6w

A single repeat course of 
antenatal corticosteroids if 

preterm labor does not 
occur within 7 days after the 
initial dose is recommended

Νο repeat courses of 
corticosteroids, (more than 
two). Refers to ACOG and 

WHO 

CS Not mentioned Not mentioned Not recommended at term
48 h prior to planned CS  > 
34+6w, only if known fetal 

lung immaturity.

Not recommended in late 
preterm

Consider for planned CS at 
37–38+6 w. 



Use of corticosteroids in pregnancy

• YES
– 24-34+0 weeks
– 24-34+6 weeks

• CONSIDER (if no previous course was given)
– 34-36+6 weeks
– 35-36+6 weeks

• CONSIDER repeat doses
– If prior course >14 days
– No more than 2 



• Rescue dose: Consider
– If prior course >14 days

• pPROM:
– <34 weeks: YES
– >34 weeks: Only if they were not given till then 

• Elective CS: Delay elective CS till 39+0

– 37-38 weeks: Consider
– 39 weeks: NO. 

Use of corticosteroids in pregnancy



Implications for practice 
• The evidence from this review update supports the continued use of a 

single course of antenatal corticosteroids in women at risk of preterm birth. 
• Treatment with antenatal corticosteroids reduces the risk of perinatal death, 

neonatal death, RDS, IVH, necrotizing enterocolitis, need for respiratory 
support and NICU admission, even in the current era of advanced neonatal 
care.

• Antenatal corticosteroids can continue to be used in women at high risk of 
preterm birth. Further information is required regarding the optimal dose-
to-delivery interval, the optimal steroid, the effects in multiple pregnancy 
and long-term effects into adulthood. We advise that birth should not be 
delayed to administer antenatal corticosteroids when there are serious 
concerns about maternal condition that will be alleviated by expedited 
delivery.





24-34wks (+ ΡΕΥ)  34-37 α (+ ΡΕΥ) 23-24 wks (+ ΡΕΥ)

Ναι
αν δεν έχει 

δοθεί 
έως τότε 

Όχι
αν κλινική 

χοριοαμνιονιτιδα
ή σοβαρή 

προεκλαμψία ή 
επείγουσα 
κατάσταση

May be considered 
(αν επίκειται 
τοκετός στις 

επόμενες 7 ημέρες)Αν δεν είναι  
ΡΕΥ

Αν είναι ΡΕΥ

Ναι

Ναι
Επανάληψη σχήματος?

Αν προηγούμενο σχήμα 
>7-14 μέρες πριν 

Insufficient 
data

τοκετός

Χρήση κορτικοστεροειδών στην κύηση ACOG 2017

Late preterm period Preterm period Previability period


