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Abstract 
Objective: To assess whether the use of prenatal betamethasone in pregnan-
cies with elective Caesarean section (C-section) at 38 weeks has a similar risk 
of adverse neonatal respiratory outcomes than elective C-section at 39 weeks. 
Methods: Retrospective cohort study of pregnant patients with singleton 
pregnancies and elective C-section at term in a one-year period. Cases were 
C-section at 38 weeks of gestation with a complete course of betamethasone 
started 48-hours before. As a control group, pregnancies with a C-section at 
39 weeks without betamethasone were included. Results: During the study 
period, 186 patients were included. Of these, 91 were delivered at 38 weeks 
and 95 at 39 weeks. There were no significant differences in maternal age and 
parity. Moreover, there were no significant differences in respiratory compli-
cations (respiratory distress syndrome [RDS] = 0% vs 1.1%; p = 1.0, transito-
ry tachypnea [TT] = 0% vs 0%) and admission to Neonatal Intensive Care 
Unit (NICU) (8.8% vs 6.3%; p = 0.7) between deliveries at 38 weeks and 39 
weeks, respectively. Conclusion: Prophylactic use of betamethasone in early 
term pregnancies who undergo an elective C-section at 38 weeks is associated 
with similar adverse neonatal respiratory outcomes than patients with 
C-section at 39 weeks without corticosteroids. 
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1. Introduction 

The administration of corticosteroids prior to preterm birth has proven to be 
one of the indications with greatest impact in neonatal outcome. The American 
College of Obstetricians and Gynecologists (ACOG) [1] recommends its use 
when there is a threatened preterm labor before 34 weeks of pregnancy. Recent-
ly, ACOG also recommends its use in late premature births (34+0 - 36+6 weeks) 
based on a study that concludes that this indication significantly reduces severe 
respiratory complications (12.1% vs. 8.1%, p < 0.001) [2].  

Interestingly, elective cesarean sections are associated with a higher risk of 
respiratory morbidity even in term pregnancies. Thus, neonatal morbidity has 
been shown to be higher in newborns whose mothers were delivered by elective 
cesarean section at different gestational ages [3]-[10]. In this line, the ASTECS 
study concluded that the prophylactic administration of betamethasone in term 
pregnancies (38 or more weeks) 48 hours prior to an elective cesarean section 
reduced TT and RDS requiring admission to the NICU versus the control group 
(relative risk RR = 0.46, 95% confidence interval = 0.23 - 0.93) [9]. 

Despite these results, the Cochrane Library suggested that more studies are 
needed to share valid conclusions [3]. Therefore, there is still controversy on 
whether the indication of corticosteroid has a beneficial effect on neonatal res-
piratory outcomes when indicated at 38 weeks in pregnant women who undergo 
an elective cesarean section [4]-[10]. The present study aims to evaluate if the 
prophylactic use of betamethasone in patients with elective cesarean section at 
38 weeks is associated with similar neonatal respiratory outcomes than cesarean 
section at 39 weeks without betamethasone. 

2. Methods 

2.1. Study Design 

This retrospective case-control study was carried out at the Delivery and Neo-
natal Units of the Department of Obstetrics and Gynecology from Hospital 
Clínico de la Universidad de Chile between 2017 and 2018. Maternal, perinatal 
and neonatal variables related to respiratory morbidity and admission to NICU, 
were collected and stored in a dedicated database. Cases were patients with elec-
tive cesarean section at 38 weeks with prophylactic use of antenatal betametha-
sone (2 doses of 12 mg with a 24 hour-interval), and controls those with an elec-
tive C-section at 39 weeks without corticosteroids.  

2.2. Patient’s Selection 

Included were patients with singleton pregnancies, with indication of elective 
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cesarean sections due to mild intrahepatic cholestasis of pregnancy, previous ce-
sarean section, total occlusive placenta with signs of placenta accreta, multiple 
cesarean section scars associated with rurality and late-onset pre-eclampsia. Pa-
tients with onset of labor before cesarean section, emergency delivery, multiple 
pregnancies, gestational diabetes or maternal contraindication of corticosteroids 
were excluded. 

2.3. Outcomes  

In this study, the primary outcome was the neonatal respiratory distress syn-
drome, which was defined as the presence of tachypnea, cyanosis, intercostal re-
traction and pathognomonic radiological signs in a newborn, with clinical signs 
of oxygenation compromise [11].  

Secondary neonatal outcomes include transient tachypnea, birth weight, 
APGAR less than 7 at 5 minutes, hypothermia, neonatal jaundice, and NICU 
admission. 

Transient tachypnea was defined as the presence of tachypnea (100 - 120 
breathings per minute) with clinical signs of breathing dysfunction from new-
born period until 2 hours after delivery, with self-limited improvement [11]. 
Hypothermia was defined according to the World Health Organization definition, 
as body temperature below 36.5˚ Celsius (97.7˚F) in the newborn. [12]. Neonatal 
jaundice was defined as any yellow discolouration of the skin or sclera in the new-
born [13]. For this study, the newborns with any grade of serum bilirubin based on 
days from birth that required hospitalized treatment, were included.  

2.4. Statistical Analysis 

For all statistical analyses, the dedicated software Stata v14.0 (College Station Tx, 
USA) was used. Categorical variables were compared with Fisher exact or chi2 
test and expressed as percentages. Continuous variables distribution was as-
sessed with Shapiro-Wilk test and compared with t-test or Mann-Whitney U for 
parametric and non-parametric distribution, respectively. 

For this study, a p-value less than 0.05 was considered as significant. 

3. Results 

During the study period, 186 patients were included. Of these, 91 patients deli-
vered at 38 weeks with previous betamethasone and 95 patients were delivered at 
39 weeks. There were no significant differences in maternal age (33.9 vs. 32.0; p 
= 0.13), nulliparity (32.0% vs. 29.6% p = 0.13) or body mass index (30.8 vs. 31.9; 
p = 0.17). Table 1 shows that the only significant differences were gestational 
age and birth weight. These results were expected by the study design. 

Regarding neonatal respiratory outcome, there were no significant differences 
in RDS (0% vs. 1.1%; p = 1.0) nor TT (0% vs. 0%). NICU admission rate at 38 
weeks was 8.8% vs. 6.3% at 39 weeks of gestation (p = 0.7).  

https://doi.org/10.4236/ojog.2020.10100128


E. V. Rubio et al. 
 

 

DOI: 10.4236/ojog.2020.10100128 1399 Open Journal of Obstetrics and Gynecology 
 

Table 1. Maternal characteristics and neonatal respiratory outcome. 

Variable 
38 weeks 

With corticosteroids 
(n = 91) 

39 weeks 
Without corticosteroids 

(n = 95) 
p-value 

Maternal age, years 33.9 ± 5.1 32.0 ± 6.2 0.13 

GA at delivery, weeks 38.1 (38.0 - 38.4) 39.1 (39.0 - 39.4) <0.0001 

Weight at birth, grams 3258.5 ± 498.5 3477.8 ± 487.7 0.04 

5’ APGAR < 7 0 0 NA 

Hypothermia 0 0 NA 

RDS 0 1 (1.1) 1.0 

TT 0 0 NA 

Neonatal jaundice 2 (2.2) 2 (2.1) 1.0 

NICU admission 8 (8.8) 6 (6.3) 0.7 

GA = gestational age; RDS = Respiratory distress syndrome; TT = Transient tachypnea; NICU = Neonatal 
intensive care unit. 

4. Discussion 

The results of this study indicate that prophylactic administration of betame-
thasone in elective cesarean section at 38 weeks presents similar neonatal respi-
ratory outcomes and NICU admission than elective delivery at 39 weeks without 
fetal lung maturation. Based on evidence in this line, ACOG redefined term 
pregnancy as early (37 + 0 - 38 + 6 weeks) and late (39 + 0 - 40 + 6 weeks) since 
early-term population still presents a higher risk of adverse respiratory outcome. 
This recommendation was included in clinical guidelines of the Royal Australa-
sian College of Obstetricians and Gynecologists and ACOG, suggesting that the 
elective cesarean sections should be postponed at 39 weeks [1] [2]. 

However, it is important to acknowledge that there is a group of pregnan-
cy-related pathologies with specific indication of elective cesarean section at 38 
weeks (mild intrahepatic cholestasis of pregnancy, previous cesarean section, to-
tal occlusive placenta with signs of placenta accreta, multiple cesarean section 
scars associated with rurality or late-onset pre-eclampsia). It is in this group of 
patients that the alternative of using prophylactic betamethasone exists, with the 
aim of preventing adverse neonatal respiratory outcome. 

A major weakness of this study is the reduced sample size with a possible re-
duction on the study’s power. Although the number of participants is relatively 
small, this study allows us to suggest that betamethasone prophylaxis is a valid 
alternative for elective cesarean section at 38 weeks, with similar risks of adverse 
respiratory outcome and NICU admission than deliveries at 39 weeks.  

This conclusion is endorsed by Cochrane who concludes that antenatal corti-
costeroids at term in elective cesarean section reduce the risk of RDS (52%), TT 
(57%) and NICU admission (58%) due to respiratory complications [3]. On the 
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other hand, the results of the present study allow us to support the safety of an-
tenatal betamethasone for pathologies that require delivery during the ear-
ly-term period.  

5. Conclusion 

In conclusion, the present study reinforces the concept that betamethasone use 
in early-term deliveries is an indication that ensures an optimal perinatal out-
come. Due to the small number of subjects participating in the study, new stu-
dies are necessary to share conclusions with more significant statistical power. 
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