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ABSTRACT 

Antenatal corticosteroid (ACS) therapy is one of the most effective evidence-based interventions for im-

proving neonatal survival and reducing major short-term morbidities associated with prematurity in preg-

nancies at risk of preterm birth. However, the clinical benefit of ACS largely depends on accurate pa-

tient selection, appropriate gestational age, and the reliable prediction of delivery timing. The most pro-

nounced benefit is achieved when delivery occurs within 1-7 days after the initial dose; outside this win-

dow, efficacy decreases and the risk of unnecessary fetal exposure increases. Current evidence 

strongly supports the administration of ACS in pregnancies between 24+0 and 33+6 weeks of gestation 

with a high risk of preterm birth within the following seven days. Within this gestational window, ACS sig-

nificantly reduces neonatal mortality as well as major morbidities such as respiratory distress syndrome, 

intraventricular hemorrhage, and necrotizing enterocolitis. In contrast, the 22+0–23+6 weeks of gesta-

tion represent the most sensitive period for the use of ACS, and administration should be considered 

only in selected cases in which delivery is expected imminently and aggressive neonatal care is 

planned, within a shared decision-making process. The administration of ACS is not recommended in 

pregnancies below 22+0 weeks of gestation. The use of ACS in the late preterm period (34+0-36+6 

weeks of gestation) remains controversial, and no survival benefit has been demonstrated. Although 

ACS may modestly reduce the need for respiratory support during this period, it increases the risk of 

neonatal hypoglycemia, and uncertainties persist regarding long-term neurodevelopmental outcomes. 

Therefore, ACS should not be used routinely but should be considered only in selected cases where a 

clear potential benefit is evident. There is insufficient evidence to support the use of prophylactic ACS 

prior to planned cesarean delivery at ≥37 weeks of gestation. Although repeated courses of ACS may 

provide short-term respiratory benefits, their use should be carefully limited due to concerns regarding 

fetal growth and potential long-term effects associated with increased exposure. Overall, ACS should be 

administered using a targeted, selective, and individualized approach. 
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Introduction 

Antenatal corticosteroid (ACS) therapy is one of the most 

powerful evidence-based interventions for improving neonatal 

prognosis in pregnancies at risk of preterm birth. Current 

high-level evidence demonstrates that a single course of ACS 

administration not only accelerates pulmonary maturation in 

the preterm neonate but also significantly reduces neonatal 

mortality and major prematurity-related morbidities (1). This 

effect is considered to be associated not only with a reduction 

in respiratory distress syndrome but also with a decreased in-

cidence of intraventricular hemorrhage and necrotizing ente-

rocolitis, attributable to improved hemodynamic stability. 

The fundamental determinant of the clinical value of ACS 

therapy is the accurate prediction of delivery timing. Current 

evidence indicates that the most pronounced benefit is 

achieved when preterm birth occurs within 1-7 days after the 

initial dose (2-4). In contrast, in pregnancies with a low likeli-

hood of preterm delivery or when the timing of delivery falls 

outside this window, the administration of ACS not only fails 
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lular level (12). This biological effect is considered a potential 
mechanism that may lead to adverse outcomes on fetal growth 
and neurodevelopment, particularly when exposure occurs 
during developmentally sensitive periods. Concerns that sup-
raphysiologic corticosteroid exposure in later gestational ages 
may negatively affect fetal brain development underscore the 
need for extreme selectivity in the use of ACS during this pe-
riod. Therefore, the balance between short-term neonatal ben-
efits and potential long-term developmental effects should be 
carefully considered when using ACS.  

Current evidence regarding the administration of a single 
course of ACS suggests that most short-term adverse fetal and 
neonatal outcomes, such as increased infection rates or small-
for-gestational-age birth weight, are generally not elevated 
(13). However, some studies have reported suppression of 
both basal and stress-responsive cortisol secretion in neonates 
exposed to ACS, an increased rate of low birth weight among 
term infants, and a higher risk of serious infections during the 
first year of life (14-16). 

The most consistently reported short-term adverse effect 
of ACS administration in the late preterm period is an in-
creased incidence of neonatal hypoglycemia (17). 
Randomized data demonstrate that hypoglycemia occurs more 
frequently in exposed neonates compared with controls; how-
ever, in most cases, this condition is transient, readily de-
tectable, and responsive to standard clinical management, in-
cluding early feeding and glucose monitoring. Importantly, 
current evidence suggests that when neonatal hypoglycemia is 
promptly recognized and appropriately treated, it is generally 
not associated with significant long-term adverse outcomes. 
However, evidence suggesting that neonatal hypoglycemia is 
not merely an acute metabolic disturbance but may also be as-
sociated with long-term neurodevelopmental delays confers 
particular importance to this adverse effect. Even more no-
tably, despite the transient nature of hypoglycemia and appro-
priate treatment, the associated neurodevelopmental risk may 
not be eliminated (18). 

Nevertheless, these findings should be interpreted with 
caution, as the available evidence remains heterogeneous and 
may be influenced by confounding factors, such as underlying 
perinatal conditions and the severity of hypoglycemia. 
Concerns appear to be more relevant in recurrent, severe, or 
unrecognized hypoglycemia cases, underscoring the impor-
tance of careful postnatal monitoring and appropriate man-
agement strategies in neonates exposed to ACS. Therefore, 
while neonatal hypoglycemia is a clinically relevant and mea-
surable adverse effect, its clinical significance should be inter-
preted in light of its generally transient nature, the effective-
ness of current management approaches, and the overall bal-
ance between potential risks and respiratory benefits. 

Findings regarding neonatal mortality vary significantly ac-
cording to country income level and healthcare system condi-

to provide the expected benefit but may also result in unnec-

essary fetal exposure and potential long-term effects. In this 

context, ACS is not recommended as a widespread, reflexive 

practice; rather, it should be considered a targeted therapy for 

high-risk, carefully selected cases, with due consideration of 

the benefit–risk balance. It should be acknowledged that the 

effectiveness and safety of ACS may vary across different 

healthcare settings, depending on factors such as the accuracy 

of patient selection, timing of administration, and the avail-

ability of adequate neonatal care. 

The Clinical Opinion of the Turkish Society of Maternal-

Fetal Medicine and Perinatology aims to evaluate evidence on 

the use of ACS in pregnancies at risk of preterm birth and to 

highlight key considerations to prevent excessive and non-in-

dicated use of ACS in clinical decision-making. 

Beneficial and Potential Adverse Effects of ACS on the 
Fetus 
Beneficial Effects of ACS on the Fetus: ACS promotes 

structural and functional maturation of the fetal lung by accel-

erating the development of type I and type II pneumocytes; 

this process results in improved lung mechanics, enhanced gas 

exchange, and facilitated postnatal pulmonary adaptation 

(5,6). Stimulation of mechanisms involved in surfactant re-

lease and alveolar fluid clearance, increased pulmonary de-

fense capacity against oxidative stress, and activation of ep-

ithelial transport pathways responsible for lung fluid absorp-

tion constitute the principal biological components of this ef-

fect (7,8). However, the emergence of this response depends 

on the fetus having reached a stage of lung development that 

can respond to corticosteroids; this explains why the lower 

gestational age threshold is critical for ACS administration. 

Experimental data suggest that exposure to ACS may 

modulate not only pulmonary effects but also central hemo-

dynamic responses. In particular, ACS may be associated with 

a reduced risk of intraventricular hemorrhage by suppressing 

hypercapnia-induced increases in cerebral blood flow (9). 

Studies forming the basis of clinical recommendations 

demonstrate that the effects of ACS are not limited to reduc-

tions in respiratory morbidity but also support the transition to 

extrauterine life by stimulating concurrent developmental pro-

cesses across multiple organs and systems (10,11). However, 

for these benefits to become clinically meaningful, strict ad-

herence to the appropriate gestational age and correct indica-

tions is essential. 

Subgroup-specific clinical contexts such as multiple gesta-

tion, fetal growth restriction, diabetes, preterm premature rup-

ture of membranes, and mode of delivery may influence the 

balance of risks and benefits of ACS and should be considered 

in individualized clinical decision-making. 

Potential Adverse Effects of ACS on the Fetus: ACS has 

been shown to exert tissue-specific apoptotic effects at the cel-
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tions. While ACS has been shown to improve neonatal survival 
in high-income countries, studies from low- and middle-in-
come countries have reported an increase in neonatal mortality 
(19). These adverse outcomes are thought to be largely at-
tributable to off-indication and excessive use of ACS, inaccu-
rate prediction of gestational age and delivery timing, and the 
lack of adequate neonatal care infrastructure. Indeed, studies in 
which the therapy was applied in appropriately selected cases 
and under suitable neonatal care conditions have demonstrated 
that ACS significantly reduces neonatal mortality (20). These 
data underscore that the safety and efficacy of ACS are closely 
related not so much to the drug itself, but to appropriate patient 
selection and the context of ACS administration 

In most long-term follow-up studies of children exposed to 
a single course of ACS before 34 weeks of gestation, no sig-
nificant adverse cardiovascular, respiratory, or neurodevelop-
mental outcomes have been demonstrated (21,22). However, 
experimental data suggest that ACS promotes terminal cellu-
lar differentiation rather than cell proliferation during fetal 
organ development, which may increase susceptibility to 
metabolic, cardiovascular, and psychiatric disorders in the 
long term (23). 

Large-scale observational data indicate that the neurode-
velopmental effects of ACS exposure vary according to gesta-
tional age. Exposure to a single course of ACS is associated 
with a reduced risk of neurodevelopmental disorders in ex-
tremely preterm infants; however, in late preterm and espe-
cially term-born children, modest but consistent increases in 
the risk of neurocognitive, mental, and behavioral problems 
have been reported (24). This phenomenon is thought to be re-
lated to neurodevelopmental vulnerability associated with 
supraphysiologic corticosteroid exposure during the period of 
accelerated brain development after 34 weeks of gestation. 
Nevertheless, evidence on long-term outcomes is inconsistent, 
and studies showing no adverse effects also exist. Recent fol-
low-up studies, including those from the ALPS trial, provide 
further reassurance regarding neurodevelopmental outcomes 
at school age following late-preterm exposure. Long-term fol-
low-up studies suggest that exposure to a single course of 
ACS is not associated with significant harm in most neurode-
velopmental outcomes, and that some observed cognitive dif-
ferences remain of uncertain clinical significance (25,26). 
These inconsistencies may be explained by underlying preg-
nancy pathologies leading to ACS administration, the diffi-
culty of selecting appropriate control groups, and the differing 
neurodevelopmental sensitivities of the developmental win-
dow during which exposure occurs. Current data suggest that 
the clear benefits of ACS in very early preterm births out-
weigh the potential neurodevelopmental risks reported in the 
late preterm and term periods; therefore, the use of ACS in 
later gestation should be highly selective. 

Timing, Drug Selection, and Dosing in ACS Therapy 
Timing in ACS Therapy: Timing in ACS therapy is the 

most critical determinant of clinical efficacy. Current evidence 

indicates that the greatest benefit is achieved when the first 

dose is administered 1-7 days before delivery; when given 

within 24 hours before birth, efficacy is limited, and after 

seven days, it declines thereafter (2-4).  

Although the 1-7-day interval between ACS administra-

tion and delivery remains the optimal therapeutic window, 

emerging evidence suggests that biologically meaningful ef-

fects may begin much earlier. Experimental and clinical data 

indicate that corticosteroid-induced changes in fetal lung fluid 

clearance, surfactant production, and pulmonary compliance 

may be initiated within hours of the first dose. Observational 

studies have reported reductions in neonatal mortality and res-

piratory morbidity even when delivery occurs within 24 hours 

of ACS administration, although the magnitude of benefit is 

generally lower than in the optimal window (27,28). These 

findings suggest that the effect of ACS should not be inter-

preted as an “all-or-none” phenomenon strictly confined to the 

1-7-day interval, but rather as a time-dependent continuum in 

which partial benefit may still be achieved even with shorter 

exposure intervals. Observational and experimental data sug-

gest that physiological effects may begin within hours after 

the initial dose; in some studies, reductions in neonatal mor-

tality have been reported as early as two hours (27,28). 

However, the consistency and clinical significance of these 

early effects remain variable across studies, and current evi-

dence does not support modifying established timing recom-

mendations based on these findings alone. 

Accurately predicting the timing of preterm delivery re-

mains a major clinical challenge. Despite advances in risk 

stratification, a substantial proportion of women identified as 

being at high risk of preterm birth do not deliver within the op-

timal time window. Studies have shown that more than half of 

patients diagnosed with preterm labor do not deliver within 

seven days of diagnosis, and a considerable proportion ulti-

mately deliver at term (29). This is clinically significant, as ev-

idence indicates that early ACS exposure in infants born at 

term may increase the risk of adverse outcomes compared 

with those not exposed. Therefore, ACS is not recommended 

based on broad or early indications, but rather in carefully se-

lected cases in which the timing of delivery can be predicted 

with high probability, minimizing unnecessary exposure asso-

ciated with mistimed administration. Importantly, this uncer-

tainty creates a fundamental clinical trade-off, while delaying 

ACS administration may risk missing the optimal window in 

cases of imminent delivery, early administration increases the 

likelihood of overtreatment and exposure in pregnancies that 

ultimately continue to term. This dilemma underscores the 

need for a cautious, individualized approach that integrates 

clinical findings, risk factors, and dynamic reassessment, 

rather than relying on a single time-point decision. Taken to-

gether, these considerations suggest that ACS timing of ad-

ministration should be viewed as a probabilistic clinical deci-
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sion, in which both the potential for early benefit and the risk 
of mistimed exposure must be carefully balanced. 

Drug and Dose Selection: Parenteral (intramuscular) be-
tamethasone and dexamethasone are agents whose efficacy in 
accelerating fetal lung maturation has been demonstrated in 
randomized trials and are considered equivalent in ACS ther-
apy (30). Although some clinicians prefer betamethasone for 
its greater reduction in the risk of intraventricular hemorrhage, 
no direct head-to-head comparison exists, and meta-analyses 
have not demonstrated significant differences among ACS 
types in their effects on intraventricular hemorrhage (1). On 
the other hand, hydrocortisone, another corticosteroid, has 
limited transplacental passage due to extensive placental 
metabolism and is therefore not recommended in routine ACS 
therapy. However, in exceptional situations where betametha-
sone and dexamethasone are unavailable, intravenous hydro-
cortisone (500 mg every 12 hours, for a total of four doses) 
may be used as a last resort (31). In pregnant women receiv-
ing hydrocortisone for another medical indication, if there is 
an indication for fetal lung maturation, a standard course of 
betamethasone or dexamethasone is recommended. 

Standard dosing regimens for betamethasone and dexam-
ethasone have been defined to provide the most effective and 
safe acceleration of fetal lung maturation. Betamethasone is 
administered as two intramuscular doses of 12 mg given 24 
hours apart. Dexamethasone, due to its more rapid onset of ac-
tion and shorter duration of effect, is administered as four in-
tramuscular doses of 6 mg at 12-hour intervals. Current evi-

dence indicates that, at these standard doses, corticosteroid re-
ceptors are largely saturated, and a near-maximal biological 
response is achieved in fetal target tissues (32). In contrast, 
there is no convincing evidence that non-standard regimens, 
such as dose increases or decreases, single-dose courses, 
weight-based dosing, shorter dosing intervals, or intra-
venous/oral administration, provide any additional benefit in 
efficacy or safety. Therefore, adherence to evidence-based 
standard dosing and administration protocols is recommended 
in ACS therapy. 

In pregnant women with diabetes, ACS administration 
should not be delayed when an obstetric indication is present. 
However, maternal glucose levels should be closely moni-
tored due to the risk of steroid-induced secondary hyper-
glycemia. The effect of corticosteroids on maternal glycemic 
control typically begins approximately 12 hours after the first 
dose and may persist for up to five days. Therefore, frequent 
blood glucose monitoring (including capillary glucose mea-
surements at regular intervals, particularly within the first 48-
72 hours after administration) is recommended for diabetic 
pregnant women receiving ACS, particularly those using in-
sulin, and insulin doses should be appropriately adjusted 
based on glycemic values. 

Recommendations for ACS Administration According to 
Gestational Age 
For pregnancies with a high likelihood of delivery within 

the next 1–7 days, recommendations for ACS administration 
by gestational age are presented in Figure 1. 

Figure 1: Recommendations for antenatal corticosteroid administration according to gestational age in pregnancies with a high like-
lihood of delivery within the next 1-7 days
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<22+0 Weeks of Gestation 
In this early gestational period, the fetal lungs have not yet 

reached the developmental maturity required to mount a 

meaningful and sustained response to corticosteroids; the 

number of alveolar structures through which the drug can 

exert its effect is extremely limited, and the biological targets 

necessary for pulmonary maturation are insufficiently devel-

oped (33). In addition, clinical data evaluating neonatal sur-

vival and morbidity outcomes following ACS exposure at 

20+0-21+6 weeks of gestation are very limited, and existing 

studies do not demonstrate a consistent or clinically meaning-

ful benefit. This limited biological response capacity, together 

with the insufficient evidence base, renders the potential ben-

efit of ACS use in early gestational weeks uncertain, while 

raising concerns regarding unnecessary fetal exposure and 

possible adverse effects. Therefore, the administration of ACS 

is not recommended in pregnancies below 22+0 weeks of ges-

tation. 

22+0–23+6 Weeks of Gestation 
This gestational age range represents the most complex 

and ethically sensitive period for the use of ACS. During this 

stage, a shared decision-making process is critical, as families, 

obstetricians, and neonatologists must collaboratively balance 

the probability of survival against the risk of severe lifelong 

morbidity. The primary potential benefit of ACS at these ges-

tational ages is an increase in survival; however, the high risk 

of major long-term morbidity among survivors must be ex-

plicitly incorporated into the decision-making process. 

Evidence regarding the efficacy of ACS at very early ges-

tational ages has been derived from meta-analyses of random-

ized trials and large observational databases. These data indi-

cate that ACS exposure at 22 and 23 weeks of gestation is as-

sociated with a reduction in mortality, and at 23 weeks, with a 

decreased risk of severe intraventricular hemorrhage or 

periventricular leukomalacia; however, no consistent reduction 

has been demonstrated in other major morbidities such as 

necrotizing enterocolitis or chronic lung disease (34). Large 

cohort analyses further show that survival rates are signifi-

cantly higher among infants exposed to ACS, whereas the like-

lihood of survival without major morbidity remains low in both 

exposed and unexposed groups. In infants born at 22 weeks of 

gestation who received postnatal life support, survival was 

38.5% among those exposed to ACS, compared with 17.7% 

among those not exposed; however, survival without major 

morbidity remained limited in both groups (4.4% and 1.0%, re-

spectively) (35). Similarly, in studies including infants born at 

22+0–23+6 weeks of gestation, survival to discharge was 

53.9% among those who received a complete course of ACS 

and 35.5% among those who did not; survival without major 

morbidity at 36 weeks’ postmenstrual age was 26.9% and 

10.0%, respectively (36). These data suggest that, when active 

neonatal care is planned, the use of ACS at very early gesta-

tional ages may provide a meaningful survival benefit. 

In light of these findings, the administration of ACS may 
be considered between 22+0 and 23+6 weeks of gestation in 
cases with a high likelihood of delivery within the next seven 
days, following detailed maternal-fetal medicine and neona-
tology counseling, and when aggressive neonatal care is 
planned. However, an important additional concern in this 
gestational range is that a substantial proportion of fetuses ex-
posed to ACS do not deliver within seven days and may be ex-
posed to multiple courses of ACS prior to birth. As this may 
increase exposure-related risks, particularly regarding poten-
tial long-term adverse effects, the decision to administer ACS 
at these gestational ages should be highly selective, individu-
alized, and based on a clearly communicated risk-benefit as-
sessment with the family. 

24+0–33+6 Weeks of Gestation 
A systematic review of randomized trials has demon-

strated that ACS administration at these gestational ages pro-
vides substantial benefits in neonatal and perinatal outcomes. 
ACS significantly reduces neonatal mortality, perinatal death, 
respiratory distress syndrome, the need for mechanical venti-
lation or continuous positive airway pressure, intraventricular 
hemorrhage, and the risk of necrotizing enterocolitis (1). 
Although a marked reduction has also been observed in mod-
erate-to-severe respiratory distress syndrome, its effect on 
chronic lung disease remains unclear. 

In light of this robust evidence, ACS administration is rec-
ommended for all pregnancies between 24+0 and 33+6 weeks 
of gestation with an increased risk of preterm birth within the 
next seven days. Within this gestational window, ACS im-
proves neonatal survival and reduces major short-term mor-
bidities; however, potential long-term neurodevelopmental ef-
fects should be considered. The identification of appropriate 
candidates should be based on clinical assessment indicating a 
high likelihood of delivery in the near term due to obstetric or 
medical indications or an increased risk of spontaneous 
preterm birth, such as active preterm labor accompanied by 
cervical changes. 

34+0–36+6 Weeks of Gestation 
The use of ACS at these gestational ages remains an area 

without full consensus among international organizations and 
requires careful evaluation of the benefit–risk balance. ACS 
use at ≥34 weeks of gestation remains controversial, as no sur-
vival benefit has been demonstrated and the absolute benefit is 
limited given the relatively low incidence of severe respiratory 
morbidity at this stage; additionally, uncertainties regarding 
potential long-term effects persist. Therefore, ACS use at 
these gestational ages is not recommended as a routine ap-
proach, but rather an individualized decision requiring careful 
assessment of the benefit-risk balance. 

In a large randomized trial including pregnant women at 
high risk of late preterm birth between 34+0 and 36+5 weeks 
of gestation, the administration of ACS resulted in a modest 
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but significant reduction in the composite outcome of neona-
tal respiratory support requirement within the first 72 hours 
after birth, stillbirth, or neonatal death within the first 72 hours 
(11.6% vs. 14.4%; RR 0.80) (13). This effect was primarily 
driven by a reduction in the use of continuous positive airway 
pressure (CPAP) and high-flow nasal cannula, with no cases 
of stillbirth or early neonatal death observed. The incidence of 
transient tachypnea of the newborn was also lower in the treat-
ment group (6.7% vs. 9.9%; RR 0.68). In contrast, no signifi-
cant differences were found between the groups in respiratory 
distress syndrome (5.5% vs. 6.4%) or the need for mechanical 
ventilation (2.4% vs. 3.1%).  

A more granular interpretation of the late preterm period 
reveals substantial heterogeneity in both baseline risk and 
treatment effect according to gestational age and mode of de-
livery. Evidence from randomized and secondary analyses in-
dicates that although relative risk reductions may appear con-
sistent, absolute treatment effects vary significantly across 
clinically relevant subgroups (13,37). Subgroup analyses 
demonstrate that absolute risk differences vary markedly by 
gestational week. The baseline risk of respiratory morbidity 
decreases substantially with advancing gestational age, result-
ing in diminishing absolute benefit. For example, in patients 
presenting at 34 weeks of gestation and undergoing planned 
cesarean delivery, the risk of neonatal respiratory morbidity 
was 39.4% without ACS and 32.0% with ACS (absolute risk 
reduction [ARR] 7.4%). In contrast, at 36 weeks of gestation 
with planned vaginal delivery, the corresponding risks were 
6.9% and 5.6%, respectively (ARR 1.3%) (37). These findings 
highlight that the clinical impact of ACS is substantially 
greater in the earlier late-preterm weeks and in higher-risk 
subgroups. 

Mode of delivery further modifies the treatment effect. 
Planned cesarean delivery is associated with a significantly 
higher baseline risk of respiratory morbidity compared with 
vaginal birth (adjusted RR 1.90), thereby increasing the abso-
lute benefit derived from ACS in this subgroup (37). 
Conversely, in pregnancies with anticipated vaginal delivery, 
particularly at later gestational ages, the baseline risk is low, 
and the absolute reduction in respiratory morbidity becomes 
marginal. 

In contrast to these modest respiratory benefits, the risk of 
neonatal hypoglycemia increases significantly with ACS ex-
posure in the late preterm period, occurring in 24.0% of ex-
posed neonates compared with 15.0% in unexposed controls 
(absolute risk increase 9.0%; RR 1.60) (13). This adverse ef-
fect is clinically relevant, particularly given concerns regard-
ing potential neurodevelopmental implications. 

Taken together, these data indicate that the benefit–risk 
balance of ACS in the late preterm period is highly dependent 
on gestational age, planned mode of delivery, and baseline 
risk. While clinically meaningful benefit may be observed in 

earlier gestational weeks and in pregnancies scheduled for ce-
sarean delivery, the absolute benefit becomes progressively 
smaller toward 36 weeks, whereas exposure-related risks re-
main constant. Therefore, individualized decision-making 
based on subgroup-specific absolute risks is essential to opti-
mize clinical outcomes. 

The interpretation of short-term benefits associated with 
ACS in the late preterm period should be considered in the 
context of available long-term outcome data. Although the 
ALPS trial demonstrated a reduction in short-term respiratory 
morbidity (13), follow-up analyses and subsequent cohort 
studies have not demonstrated consistent evidence of signifi-
cant long-term neurodevelopmental impairment among chil-
dren exposed to ACS in this gestational window (24,25). 
These findings are generally reassuring and suggest that the 
observed increase in neonatal hypoglycemia does not translate 
into a clear and measurable long-term neurodevelopmental 
disadvantage at the population level (25,26). 

However, it is important to acknowledge that long-term 
data in the late preterm population remain limited, and avail-
able studies may not be adequately powered to detect subtle 
neurocognitive or behavioral differences. In addition, obser-
vational studies evaluating broader populations have reported 
modest associations between ACS exposure at later gesta-
tional ages and increased risks of neurodevelopmental or be-
havioral disorders, although causality remains uncertain due 
to potential confounding factors (24). 

Taken together, current evidence suggests that while short-
term respiratory benefits are well established and long-term 
outcomes appear largely reassuring, a degree of uncertainty 
persists. Therefore, the decision to administer ACS in the late 
preterm period should consider not only immediate neonatal 
benefits but also the limited long-term evidence, reinforcing 
the importance of a cautious and individualized approach. 

When international guidelines and expert opinions are con-
sidered together, the administration of ACS between 34+0 and 
36+6 weeks of gestation should not be regarded as a routine 
and widespread practice. Rather, it should be considered only 
in selected cases with a high likelihood of delivery within the 
next seven days, a clearly established delivery plan, and a clear 
potential benefit, with decisions based on gestational age-spe-
cific absolute benefits and risks (38-43). In particular, ACS is 
not recommended between 34+0 and 36+5 weeks of gestation 
in cases with threatened preterm labor without significant cer-
vical change, in women who have previously received a course 
of ACS, in pregnancies with evident signs of chorioamnionitis, 
and in those with pre-existing diabetes. Tocolysis is not rec-
ommended to complete an ACS course at 34+0–36+5 weeks of 
gestation, and medically or obstetrically indicated preterm de-
livery is not recommended to be delayed for the purpose of 
completing ACS doses. At these gestational ages, the decision-
making process should be conducted within an individualized 
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and shared framework, taking into account the mode of deliv-

ery, underlying obstetric pathology, availability of neonatal 

care, and detailed counseling with the family. 

≥37+0 Weeks of Gestation 
Current evidence regarding the use of ACS prior to 

planned cesarean delivery at ≥37+0 weeks of gestation is in-

sufficient to demonstrate a clear clinical benefit in practice. 

Available data are inconsistent and of low certainty, suggest-

ing a possible reduction in respiratory morbidity (44). In con-

trast, there are difficult-to-explain clinical findings such as an 

increased need for mechanical ventilation, as well as signifi-

cant gaps in knowledge regarding neonatal hypoglycemia and 

long-term outcomes. Furthermore, methodological limitations 

and potential bias in existing studies reduce the reliability of 

these results. For these reasons, there is insufficient high-qual-

ity evidence to support the prophylactic use of ACS prior to 

planned cesarean delivery at ≥37 weeks of gestation, and rou-

tine use is not recommended. 

Recommendations for Rescue ACS Administration 
Current evidence suggests that repeated courses of ACS 

provide short-term respiratory and neonatal benefits; however, 

they do not confer additional long-term benefits, and, due to 

concerns about potential adverse effects on long-term neu-

rodevelopmental outcomes, their use should be cautious, lim-

ited, and individualized. The Cochrane systematic review has 

evaluated the efficacy and safety of repeated courses in 

women who remain at risk of preterm birth ≥7 days after the 

initial single ACS course (45). An analysis including ten ran-

domized controlled trials demonstrates that repeated adminis-

tration of ACS significantly reduces the risk of respiratory dis-

tress syndrome (RR 0.83) and serious neonatal outcomes (RR 

0.84), thereby providing short-term neonatal benefit. In con-

trast, repeated courses have been associated with a small re-

duction in mean birth weight at delivery; however, no signifi-

cant adverse effects have been identified for growth parame-

ters adjusted for gestational age or for outcomes such as mor-

tality, major neurodevelopmental disability, or growth in early 

childhood. 

Current meta-analyses have not systematically evaluated 

whether the risk of harm increases with more frequent re-

peated ACS courses; therefore, caution is warranted regarding 

the administration of multiple repeat (rescue) courses. Some 

studies have reported concerning findings suggesting that in-

creased exposure to ACS may be associated with adverse ef-

fects. In pregnancies receiving multiple courses, a significant 

increase in the rate of small-for-gestational-age fetuses has 

been observed, placental weight has been shown to decrease 

inversely with the number of courses, and although statistical 

certainty is limited, there may be a trend toward an increased 

incidence of cerebral palsy (46-49). Furthermore, secondary 

analyses from randomized trials support a dose–response rela-

tionship between the number of ACS courses and reduced 

fetal growth. Although no clear increase has been demon-
strated in mortality or major neurodevelopmental impairment 
at five years of age, increasing exposure appears to be associ-
ated with a less favorable risk profile. In light of these find-
ings, the administration of multiple repeat courses of ACS 
should be restricted to highly exceptional circumstances, 
given the potential for long-term adverse effects. 

In line with current evidence and other national guidelines, 
the administration of a single repeat (rescue) course of ACS 
may be considered in patients below 34+0 weeks of gestation 
who have a high likelihood of preterm delivery within the next 
seven days and who received a previous course of ACS 7-14 
days earlier, depending on clinical circumstances. In rescue 
therapy, a single 12 mg dose of betamethasone, rather than the 
standard two-dose regimen, may be preferable, as it preserves 
neonatal benefit while reducing total exposure and potential 
risks (50). However, regimens consisting of two doses of be-
tamethasone or four doses of dexamethasone are also accept-
able. Nevertheless, multiple repeat courses are not recom-
mended; total corticosteroid exposure should be limited, and 
the decision should be made selectively and individually, tak-
ing into account gestational age and the likelihood of delivery. 

National Evidence and Context from Türkiye 
Available data on ACS use in Türkiye remain limited and 

largely derive from heterogeneous single-center observational 
studies. As a result, the national evidence base does not yet 
allow for robust, population-level conclusions regarding the 
efficacy and safety of ACS across different clinical contexts. 

Several cohort studies from Türkiye focusing on the late-
preterm period have demonstrated a reduction in neonatal res-
piratory morbidity following ACS administration (51,52). 
One notable contribution from Türkiye is a cohort study by 
Beksac et al., which evaluated the effects of a single course of 
antenatal betamethasone in pregnancies between 24 and 34 
weeks’ gestation. In this study of 493 neonates, ACS exposure 
was not associated with reduced respiratory morbidity; in con-
trast, the treatment group had higher rates of respiratory dis-
tress syndrome, congenital pneumonia, neonatal sepsis, and 
bronchopulmonary dysplasia than controls (53). Subgroup 
analyses further suggested that these adverse associations 
were more pronounced in earlier gestational age groups, par-
ticularly among extremely preterm infants. These findings 
contrast with the well-established benefits reported in large 
randomized trials and international meta-analyses, highlight-
ing the complexity of translating global evidence into local 
clinical practice. Importantly, the results of this study may re-
flect differences in patient selection, timing of administration, 
underlying clinical conditions, or healthcare system–related 
factors, rather than directly contradicting the biological effects 
of ACS. 

Taken together, the limited and heterogeneous data from 
Türkiye, including studies reporting both beneficial and po-
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tentially unfavorable outcomes, underscore the need for cau-

tious interpretation and context-specific clinical decision-

making. In the absence of large-scale, high-quality national 

data, current practice in Türkiye continues to rely predomi-

nantly on international evidence. However, these findings also 

emphasize the importance of appropriate patient selection, op-

timal timing, and avoidance of non-selective use of ACS, prin-

ciples that are central to this clinical opinion. 

Conclusion 

ACS therapy is one of the most powerful evidence-based 

interventions in obstetric practice, improving neonatal sur-

vival and reducing major short-term morbidities associated 

with prematurity in pregnancies at risk of preterm birth. 

However, the clinical benefit of ACS is highly dependent on 

accurate patient selection, appropriate gestational age, and 

precise prediction of delivery timing. Inappropriate timing and 

broad, non-selective indications not only fail to provide the 

expected benefit but may also lead to unnecessary fetal expo-

sure and potential short- and long-term adverse effects. 

Therefore, ACS is not recommended as a routine, reflexive ap-

proach but rather as a targeted, selective therapy. 

Timing in ACS therapy is the most critical determinant of 

clinical effectiveness. The greatest benefit is achieved when 

the first dose is administered 1-7 days before delivery; when 

administered outside this window, efficacy decreases 

markedly. The use of ACS based solely on the presence of 

preterm contractions without significant cervical change re-

sults in a high rate of overtreatment and may increase the risk 

of potential harm, particularly in infants ultimately born at 

term. Therefore, the decision to administer ACS should be 

based on clinical scenarios in which the timing of delivery can 

be predicted with reasonable reliability. 

Based on current evidence, the administration of ACS is 

strongly recommended in pregnancies between 24+0 and 

33+6 weeks of gestation with a high risk of preterm delivery 

within the next seven days. Within this gestational window, 

ACS significantly reduces neonatal mortality as well as major 

morbidities such as respiratory distress syndrome, intraven-

tricular hemorrhage, and necrotizing enterocolitis. In contrast, 

22+0–23+6 weeks of gestation represent the most complex 

and ethically sensitive period for the use of ACS. At these ges-

tational ages, ACS may be considered only in highly selected 

cases in which delivery is imminent and aggressive neonatal 

care is planned following detailed maternal–fetal medicine 

and neonatology counseling, as part of a shared decision-mak-

ing process. In pregnancies below 22+0 weeks of gestation, 

the administration of ACS is not recommended based on cur-

rent biological and clinical evidence. The use of ACS between 

34+0 and 36+6 weeks of gestation remains controversial due 

to the lack of demonstrated survival benefit, the limited abso-

lute respiratory benefit, and uncertainties regarding neonatal 

hypoglycemia and potential long-term neurodevelopmental 

effects. During this period, ACS is not recommended for rou-

tine use; rather, it may be considered only in selected cases 

with a high likelihood of delivery within the next seven days, 

a clearly established delivery plan, and a clear potential bene-

fit, based on a gestational age–specific assessment of absolute 

benefits and risks. At ≥37 weeks of gestation, particularly 

prior to planned cesarean delivery, there is insufficient robust 

evidence to support the prophylactic use of ACS; therefore, 

routine use is not recommended. 

Evidence regarding repeated (rescue) ACS administration 

indicates that short-term respiratory benefits may be achieved; 

however, no additional long-term benefit has been demon-

strated. Moreover, concerns persist regarding fetal growth re-

striction and potential neurodevelopmental effects with in-

creasing exposure. Therefore, in selected cases below 34+0 

weeks of gestation who received a prior course of ACS at least 

14 days earlier and remain at high risk of preterm delivery 

within the next seven days, the administration of a single res-

cue course may be considered appropriate. Avoiding multiple 

repeat courses is one of the key expert-opinion recommenda-

tions in this field. 

In conclusion, although ACSs hold an indispensable place 

in modern perinatology practice, they should be used to ensure 

optimal effect in the right patient, at the right time, and with 

the least possible exposure. The clinical decision-making pro-

cess should be conducted within an individualized and shared 

framework, taking into account gestational age, the actual 

likelihood of preterm delivery, accompanying obstetric condi-

tions, the availability of neonatal care, and detailed counseling 

with the family. 
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