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Abstract

Background and Objective: Preterm birth is a public health problem and late preterm birth (deliveries be-
tween 34-36 weeks of gestation) accounts for 75% of all preterm births. Antenatal Betamethasone can reduce
the severity of respiratory distress in preterm infants and its effect is accepted in 24-34 weeks of gestation. Our
goal was to determine the neonatal outcomes of Betamethasone prescription in late preterm births.

Methods: In a prospective cohort study in a tertiary teaching hospital, women at 34-36 weeks of gestation
and at risk for imminent preterm delivery took one course of Betamethasone arbitrarily according to the on-call
physician order (Betamethasone group) and the rate of neonatal respiratory distress and NICU admissions was
assessed. Also, we compared the results with the results of late preterm deliveries without taken antenatal Beta-
methasone (Control group).

Results: We had 213 patients in control group and 187 in Betamethasone group. There was a significant dif-
ference between results, in two groups in 34 and 35 weeks deliveries. Frequency of need to respiratory support
in Control group was 33.3% and in Betamethasone group was 9.6%. NICU admission in control group was
33.8% and in Betamethasone group was 10.7% (p=0.00).

Conclusion: In 34 and 35 weeks of gestation, one antenatal Betamethasone course, even a single dose of Be-

tamethasone has a significant effect on reduction of the respiratory distress and NICU admission rate.
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Introduction

Preterm birth is one of the leading causes of
perinatal death and disability and can lead to im-
portant public health problems (1-6). Administra-
tion of corticosteroids in cases of preterm labor
can accelerate fetal lung maturity and reduces the
severity of respiratory distress syndrome (RDS) in
premature infants (1, 7-10). American College of
Obstetricians and Gynecologists (ACOG) suggests
the use of antenatal corticosteroid for fetal matura-
tion in cases of preterm labor between 24-32
weeks of gestation with ruptured amniotic mem-
branes and between 24-34 weeks with intact am-
niotic membranes (1,7-8). In a large study pre-
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scription of single course of Betamethasone before
34 weeks of gestation was associated with a sig-
nificantly lower incidence of respiratory distress
among those neonates born at 34-36 weeks of ges-
tation (11). But, between 34-36 weeks of gestation
the potential effect of steroids' prescription on ne-
onatal outcome is unknown. Neonatal mortality
and morbidity rate in deliveries at 34-36 weeks is
higher than births at 39 weeks .In one study is re-
ported that prescription of antenatal Betame-
thasone in elective cesarean sections can reduce
the incidence of neonatal respiratory distress (12).
Is there any benefit after 34 weeks of gestation
from antenatal corticosteroid therapy for preterm
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newborns? As NICU (Neonatal Intensive Care
Unit) is not provided in all maternity hospitals,
especially in developing countries, answering to
this question was our goal for this research.

Methods
In this prospective cohort study between Jan
2011-Feb 2012 in one tertiary teaching hospital,
we analyzed the neonatal outcomes of prescription
or not prescription of antenatal Betamethasone in
late preterm [34(0.7)-36(6.7)] births. In this re-
search 34 weeks means between 34 weeks plus
one day to 34 weeks plus 6 days. Between 35
weeks and 35 weeks plus 6 days means 35 weeks.
Between 36 weeks and 36 weeks plus 6 days
means 36 weeks. In this teaching hospital in cases
of late preterm labor some obstetricians believe to
antenatal Betamethasone and others not (according
to ACOG protocol). We put singleton vertex de-
liveries at 34-36 weeks of gestation that the moth-
er took antenatal Betamethasone before delivery in
B (Betamethasone) group and the deliveries that
the mothers did not took Betamethasone in C
(Control) group.
The exclusion criteria were:
- Multi fetal pregnancies
- Systemic diseases of mothers like diabetes
mellitus, hypertension, connective tissue
disorders and or known infectious or en-
docrine diseases of mothers
- Intra uterine fetal death
- Uncertain date pregnancies
- Non vertex presentation
- Major anomalies of the newborn

The decision to prescribe antenatal Betame-
thasone in late preterm deliveries or not was made
by the on call obstetricians.

Inclusion criteria were: only the vertex deliver-
ies with certain gestational age between 34 (0.7)
and 36 (6.7) weeks of gestation that their gesta-
tional age were established based on mother's last
menstrual period and confirmed by first or second
trimester ultra sound. Immediately after delivery a
data collection form was completed by resident of
gynecology included maternal age, maternal pari-
ty, mode of delivery, and sex of newborn. The
Apgar score in first and fifth minute of birth was
given by pediatrician. Only the nurse of labor and
resident of obstetrics knew that if the mother had
taken antenatal Betamethasone and how long be-
fore delivery.

In each case if the responsible obstetrician de-
cided to prescribe antenatal Betamethasone in 34-
36 weeks of gestation, the nurse of labor started
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Betamethasone course (12mg Betamethasone in-
tramuscular and if the mother did not deliver with-
in next 24 hours, the second dose was injected 24
hours after first dose).

After delivery all newborns were visited by a
neonatologist pediatrician every day and at the
time of discharge of newborn a data collection
form completed which was included newborn’s
weight in first day of life, starting of respiratory
distress with need to respiratory support during the
first 24 hours after delivery, need to ICU admis-
sion, the number of admission days or death after
birth.

In our hospital for all preterm deliveries the pe-
diatrician is in the delivery room at the time of
vaginal delivery or cesarean section and the Apgar
scores is given by him .The neonates were admit-
ted to wellbeing nursery or neonatal intensive care
unit (NICU) based on their respiratory and general
condition. The incidence of need to respiratory
support was defined as need for oxygen, ventila-
tion and or intubation, continuous positive air way
pressure or surfactant administration .The indica-
tions for admission in NICU were: need to respira-
tory support, possible sepsis, temperature instabil-
ity, apnea, poor feeding, hyper bilirubinemia, and
hypoglycemia.

We analyzed the data through SPSS v.13, using
one sample Kolmogorov-Smirnov test (KS test)
for normality of data distribution, Leven's test for
equality of variances and independent samples, t-
test for equality of means for comparing quantita-
tive normal data between the 2 groups. Pearson
Chi-square test for matching and comparing cate-
gorical variables between the 2 groups. According
to the KS test, we compared the non-normal quan-
titative data by Mann-Whitney U non parametric
test between the 2 groups.

Results

In this prospective cohort study on prescription
or not prescription of antenatal Betamethasone in
late preterm deliveries [34(0.7)-36(6.7)], between
Jan 2013-Feb 2014, we had 400 deliveries with the
mentioned criteria in our hospital, that 213 cases
were in C group and 187 in B group. Most of pa-
tients in both groups had parity one (54% in C and
56.7% in B group). In both groups mode of deliv-
ery in most of patients was cesarean section
(56.8% in C and 57.2 in B group). The mean new-
born's weight in C group was 2452.1 gram and in
B group was 2317.8.The frequency of boy infants
was 57.7% in C and 50.8% in B group. The most
frequent gestational age in C group was 34 weeks
of gestation (47.4%) and in B group was 36 weeks
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Table 1. Demographic data of the pregnancies.

Characteristics

Control Group (n=213)

Betamethasone Group (n=187)

Maternal age (years)

Gestational age 34(0.7)-34(6.7) weeks
Gestational age 35(0.7)-35(6.7) weeks
Gestational age 36(0.7)-36(6.7) weeks
Mean maternal parity

Incidence of parity 1

Rate of Cesarean section

Rate of vaginal delivery

Mean newborn's weight(gr)

Frequency of male newborn
Frequency of female newborn

Mean Apgar at first minute

Mean Apgar at Sthminute

26.1 £5.7
101 (47.4%)
85(39.9%)

266+58
49 (26.2%)
60 (32.1%)

27 (12.67%) 78 (41.7%)
1.51 1.45
54% 56.7%
121 (56.8%) 107 (57.2%)
92(42.8%) 80(42.8%)
2425.1 £491.6 2317.8 +381.1
123(57.7%) 95(50.8%)
90(42.3%) 92(49.2%)
8.4+0.87 8.4+0.79
9.5+0.87 9.5+0.66

Table 2. Prevalence of early complications of prematurity in two groups.

Control group Betamethasone group

need to respiratory support 71(33.3%) 18(9.6%)
ICH 3(1.4%) 3(1.6%)
Need to sepsis works up 61(28.6%) 20(10.7%)
Newborn's death 4(1.9%) 3(1.6%)
NICU admission 72(33.8%) 20(10.7%)
Delivery during 24 hours after admission 213(100%) 191(90.1%)
Newborn's hospitalization for 5 days or less 67.1% 79.7%
(34.8%).The mean first minute Apgar score in Discussion

both groups was 8.4 and for fifth minute was 9.5.
Frequency of need to respiratory support in C
group was 33.3% and in B group was 9.6%. NICU
admission in C group was 33.8% and in B was
10.7% (Table 1 and 2).

Table 3 compares the findings of B and C group
in different gestational ages. The rate of need to
respiratory support and NICU admission in 34 and
35 weeks of gestation had significant difference
between B and C group. Days of hospitalization
and boy/girl ratio had not significant difference in
the 2 groups. About 90.1% of patients in B group
took only one dose of Betamethasone (12mg-
intramuscular) less than 24 hours before delivery
and the rate of need to respiratory support in them
was lower than C group (Table 3).

In our prospective cohort study, antenatal pre-
scription of Betamethasone in women at 34-36
weeks pregnancies and at risk to preterm delivery
was effective in reducing of need to respiratory
support and NICU admission of newborns in 34
and 35 weeks gestation. Death rate in 2 groups had
not significant difference.

Preterm birth rate was 12.3% in the USA in
2003 and late preterm birth accounts for approxi-
mately 75% of all preterm births (1). It may be a
regional variation in late preterm birth rate, due to
socio demographic and medical risk factors (13-
14). Such a large number of births must receive
increased attention in obstetrical and neonatal
management. In one prospective cohort study the
respiratory function in healthy late preterm infants
delivered at 33-36 weeks of gestation (n=31) was
compared with term infants matched for race and

Table 3. Comparison between 2 groups in different gestational ages

Gestational Number in  Number in  need to respirato- need to respirato- P NICU NICU P Boy/Girl Boy/Girl P Mean Mean

Age (weeks) B group C group rysupportin B rysupportinC  value inB inC value InB InC value weight  weight
inB InC

34(0.7)- 49 101 8 36 0.00 9 37 0.00 27/22 61/40 0.165 2218 2040

34(6.7) 26.2% 47.4%

35(0.7)- 60 85 6 27 0.00 7 27 0.04  29/31 49/36 0.165 2336 2466

35(6.7) 32.1% 39.9%

36(0.7)- 78 27 4 8 013 4 8 0.13  39/39 13/14 0.165 2620 2623

36(6.7) 41.7% 12.67%
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sex (n=31). In comparison with the term infants,
the late preterm infants had decreased respiratory
compliance and decreased time to peak tidal res-
piratory flow to expiratory time. Late preterm in-
fants also had an increased respiratory resistance
(p<0.01)(15). In one study on infants admitted to a
Canadian NICU (n=6636), 44.2% were late pre-
term (16).Neonatal morbidity in late preterm in-
fants is higher than term infants and the frequency
of respiratory morbidity decreases by approxi-
mately 50% for week from 34-37 completed
weeks (1,17,18). In one study on 188 near term
infants, the rate of need to respiratory support or
oxygen therapy after elective cesarean section, in
late preterm deliveries was 44% (n=55) and in
[37(0.7)-37(6.7)] age infants was 15.9% (n=10)
(p<0.01) and the incidence of admission in the
NICU was 13.6% in first group (n=17) and 3.2%
in second group (n=2) (19). In another study on
late preterm births 33% were admitted in NICU
compared with 7% for term births (p<0.05). The
overall incidence of respiratory distress syndrome
was 9%, 4%, 3%, 0.7%, 0.2% and 0% in 34
weeks, 35 weeks, 36 weeks, 37 weeks, 38-39
weeks and 40 weeks (20). One systematic review
in 2012 suggests that administration of antenatal
glucocorticoids to women at risk of preterm birth
has major benefits for infants but the use of repeat
doses is controversial (21). In another research 5%
of doctors use corticosteroids at gestational age
more than 34 weeks (22).

In one study in Brazil, antenatal corticosteroid
in women at 34-36 weeks of pregnancy was inef-
fective in reducing the rate of RDS in newborns
(23). A systematic review in 2009 suggests that
future studies are needed to investigate the effec-
tiveness of antenatal corticosteroids on neonatal
outcomes (24). In a study, early neonatal sepsis
was significantly associated with multiple courses
of corticosteroids, but a single course of cortico-
steroid administration was not significantly asso-
ciated with any maternal and neonatal infectious
complications (25).

One systematic review suggests that prescrip-
tion of one course of antenatal corticosteroids in
24-34 weeks of gestation reduced the risk of neo-
natal death and intraventricular hemorrhage and
necrotizing enter colitis, need to respiratory sup-
port and intensive care admissions significantly
compared with no treatment or placebo (26). An-
tenatal corticosteroid use is associated with a sig-
nificantly decreased need to use surfactant, but
there is an increased rate of gastrointestinal reflux
in the neonates (27). Betamethasone causes pro-
found, but transient suppression of FHR parame-
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ters which can mimic fetal distress. Doctors need
to be aware of this phenomenon in order to avoid
unwanted iatrogenic delivery (28). In one study,
administration of corticosteroids at 24-34 weeks
made delay in the onset of lacto genesis in the
mother and reduction of milk volume (29). Long-
term follow up of survivors from randomized trials
of antenatal corticosteroid therapy through child-
hood to adulthood (up to 30 years of age) showed
no clear neurological or congenital adverse effects
(30).

In one 18 years study, neonatal mortality and
morbidity rate in 34-36 weeks deliveries was ana-
lyzed and concluded that neonatal mortality and
morbidity in late preterm births (34-36 weeks ges-
tation) is higher than birth at 39 weeks (31). As
there had not found any important side effects of
one course of antenatal corticosteroids, but its
benefit is shown, we suggest antenatal Betame-
thasone in late preterm deliveries to reduce the
risk of need to respiratory support and NICU ad-
mission.

Conclusion

In 34 and 35 weeks preterm deliveries, pre-
scription of one course Betamethasone to mothers
has good effects on decreasing the need to respira-
tory support in newborn infants. Especially in de-
veloping countries that NICU is not provided in all
maternity hospitals, it can reduce the need to
NICU admission.
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