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Abstract: Background: Neonatal Respiratory Distress Syndrome (NRDS) is one of the most fre-
quent causes of neonatal mortality especially in premature infants. Although it has been well estab-
lished that maternal antenatal corticosteroid therapy has a positive effect on NRDS reduction, yet
the effectiveness of this treatment in multifetal pregnancies is dubious.

Objective: We aimed to investigate the effect of betamethasone therapy on the incidence of NRDS
in multifetal pregnancies through a randomized controlled trial.

Methods: 140 women with a multifetal pregnancy at less than 28 weeks’ gestational age were ran-
domly allocated into intervention and control groups. Women at the intervention group received
intramuscularly betamethasone (12 mg/kg/BW twice). Neonatal outcomes were evaluated between
two groups of intervention and control, and two subgroups of preterm and term births. This study is
registered with the Iranian Clinical Trials Registry, number IRCT20180227038879N1.
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Results: The incidence of NRDS was significantly lower in infants of betamethasone group than the
ones in the control group (4.9% vs 18.1%, P=0.034) while it did not show a significant reduction in
preterm infants compared to mature ones. Also, the intervention group presented a significant lower
neonatal ventilation than the control group (47.2% vs 63.2%, P=0.041). Other neonatal outcomes,
including age at birth, birth weight, Apgar score, NICU admission, and the number of mortalities
were not significantly different between study groups.
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Conclusion: Betamethasone therapy during 28-32 weeks of gestation in multifetal pregnancies was
associated with better neonatal outcomes through significant reductions in NRDS incidence and
requiring ventilator treatment. However, betamethasone administration did not reduce the chance of
NRDS in premature infants.

Keywords: Neonatal respiratory distress syndrome, multifetal pregnancies, betamethasone, antenatal corticosteroid, clinical
trial, gestation.

1. INTRODUCTION remain at a high risk of short or long-term disabilities [1].
Along with several factors, such as low birth weight, as-
phyxia, caesarean, and diabetic mothers that increase the risk
of NRDS in infants, preterm birth has been considered as
one of the most important risk factors of it [2-4]; Up to 50%
of preterm births at 26-28 weeks, and 30% of them at 30-31
weeks end up in babies with NRDS [5]. Multifetal pregnan-
cies indirectly increase the risk of NRDS through their high

possibility of preterm birth [6]. The first randomized con-

Neonatal Respiratory Distress Syndrome (NRDS) is a
consequence of the lung’s incomplete evolution, especially
in premature infants. Unfortunately, this syndrome results in
early neonatal mortality in most cases and the survivors
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trolled trial of human betamethasone therapy for NRDS pre-
vention which was held in 1972, showed the effectiveness of
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betamethasone in NRDS reduction especially in babies of
under 32 weeks’ gestation [7]. After that, several trials exam-
ined Antenatal Corticosteroid (ACS) treatment in terms of
neonatal outcomes and a systematic review of those studies
(eighteen trials with data on about 3700 infants) indicated
that antenatal administration of ACS including betametha-
sone to mothers in risk of preterm birth is correlated with a
significant reduction in neonatal mortality, NRDS and ma-
ternal Intraventricular Hemorrhage (IVH) [8].

Although the effects of ACS treatment are well studied in
singleton pregnancies, there are few studies on multifetal
pregnancies which also present inconsistent findings [9-13],
as a recent Cochrane systematic review claimed that evi-
dence for the effectiveness of ACS in multiple pregnancies is
insufficient especially in low and middle-income countries
[14]. Since the positive effects of ACS therapy in multiple
pregnancies is yet doubtful and the previous trials compared
the outcomes between singleton and multifetal pregnancies,
we aimed to explore the effect of betamethasone therapy on
incidence of NRDS in women with multifetal pregnancies
through a randomized controlled trial.

2. MATERIALS AND METHODS

We retrospectively assessed the betamethasone therapy
outcomes in women with multifetal pregnancies who were
referred to Alzahra teaching hospital (the tertiary referral
hospital in northwestern Iran), from January 2016 to Decem-
ber 2018.

2.1. Participants

Eligible participants were the women with a multifetal
pregnancy at less than 28 weeks’ gestational age whose re-
sponsible physician declared their risk of preterm birth and
stated no contraindication to further betamethasone therapy
on them. In the current study, being pregnant with more than
one fetuses was considered as the potential risk of preterm
birth before 32 weeks of gestation. Women who were in any
potential risk of preterm birth other that multifetal pregnancy
such as anatomical uterine disorders, heart or renal diseases,
etc.; or if their physician considered ACS therapy to be es-
sential or to be limited for them, were excluded from the
study. We started samples recruitment in May 2016 and
completed it in August 2018.

2.2. Procedures

Initial samples were selected through hospital records
using the random numbers table technique. Afterwards, se-
lected women who signed the informed consent were evalu-
ated regarding inclusion criteria. Eligible women were ran-
domly assigned to the betamethasone therapy group or the
control group. For random assigning the participants into the
study groups, Random Allocation Software version 2.0 was
used.

In the exposure group, 26-28 weeks’ pregnant women
were given two doses of betamethasone 12 mg IM 24 hours
apart by intramuscular injection in the presence of their re-
sponsible physician; they also were monitored for any side-
effects of the injections. The control group was considered as
a non-placebo group. Women and their infants in both
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groups were followed up until their hospital discharge. The
maternal data (including age, history of previous pregnancies
considering number of fetuses and preterm deliveries, IVH
occurrence during current pregnancy, gestational age at trial
entry), and neonatal outcomes (including gestational age at
birth, birth weight, Apgar score, NICU admission, ventilator
treatment, mortality, and incidence of NRDS) were col-
lected.

NRDS was diagnosed based on respiratory grunting and
retracting, an increased oxygen requirement (FiO2 > 0.4) and
chest radiographies. And, IVH was detected in case of intra-
ventricular bleeding with or without ventricular dilatation, or
with parenchymal involvement [15].

2.3. Statistical Analysis

The baseline characteristic was analyzed using descrip-
tive statistics. The outcomes were compared between two
study groups using the chi-squared test or Fisher’s exact test.
The paired t-test and McNemar’s test were run to compare
the outcomes between the subgroups (according to the deliv-
ery date). The results were considered statistically significant
in case of P-value < 0.05. All data analysis was done using
SPSS software, version 24.

3. RESULTS

140 women with multifetal pregnancies who met the in-
clusion criteria were included in the study, of which, 70
cases were allocated to each betamethasone therapy and con-
trol groups (Fig. 1 shows the trial profile). As it is presented
in Table 1, baseline variables among two groups were simi-
lar with respect to maternal characteristics (age, history of
previous pregnancies and preterm deliveries) and current
pregnancy status (number of fetuses and gestational age at
trial entry).

In our study, 134 and 6 women were pregnant with twins
and triplets, respectively; No evidence of IVH was seen in
women of two groups during their pregnancy. The study
mothers gave birth to overall 286 infants, 142 infants in be-
tamethasone group including 144 ones in the control group,
of which, 5 and 8 infants died in intervention and control
groups, respectively. Our results showed that the proportion
of preterm birth does not differ between the two groups
(64.1% vs 70.8%, P>0.005, chi-squared test) (Table 2).

In general, neonatal outcomes, including age at birth,
gender, birth weight, Apgar score <7, NICU admission, and
mortalities were not significantly different between be-
tamethasone and control groups, except for the incidence of
NRDS and ventilator treatment. Following the data in Table
2, NRDS incidence was significantly lower in betamethasone
group’s infants than control group’s (4.9% vs 18.1%,
P=0.034, Fisher’s exact test) as well as the ventilator treat-
ment (47.2% vs 63.2%, P=0.041, chi-squared test).

In addition, subgroups analysis in terms of preterm birth
within each study group revealed that birth weight, Apgar
score <7 at 1 minute and 5 minutes, and ventilator treatment
were significantly different in premature infants compared to
mature ones within both groups. Also, the premature infants
in the intervention group had higher incidence of NRDS
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_ Assessed for eligibility (n=180)
Excluded (n=40)
« Not meeting inclusion criteria (n=18)
F—>| ¢ Declined to participate (n=21)
* Other reasons (n=1)
Randomized (n=140)
Y
Allocated to intervention group (n=70) Allocated to control group (n=70)
* Received allocated intervention (n=70)
* Did not receive allocated intervention (n=0)
Lost to follow-up (n=0) Lost to follow-up (n=0)
Analysed (n=70) Analysed (n=70)
Fig. (1). Trial profile based on CONSORT flow diagram.
Table 1. Baseline characteristics of women in betamethasone and control groups.
- Betamethasone Control P-value
(n=70) (n=70)
Maternal age (years)* 30.1 (4.4) 29.8(5.2) 0.548
Number of Previous Pregnancies”
0 47 (67.1%) 43 (61.4%) 0.347
1-2 19 (27.1%) 24 (34.3%) 0.213
>3 4(5.7%) 3(4.3%) 0.678
Previous Preterm deliveries (<32 weeks)” 3 (4.3%) 4 (5.7%) 0.642
Number of Fetuses at Trial Entry” - - -
2 64 (91.4%) 62 (88.6%) 0.452
3 6 (8.6%) 8 (11.4%) 0.221
>4 0 0 -
Gestational Age at Trial Entry (weeks)* 26.0 (2.5) 26.7 (2.7) 0.682

¥ Mean (SD) was presented. # N (%) was presented.
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Table 2. Neonatal outcomes in betamethasone and control groups.
- Betamethasone Control P-value
(n=142) (n=144)
Gestational Age at Birth (week)* 30.2 (2.6) 28.8(2.3) 0.341
Number of preterm births (<32 weeks)” 91 (64.1%) 102 (70.8%) 0.171
Sex”
Male 66 (46.5%) 70 (48.6%) 0.544
Female 76 (53.5%) 74 (51.4%) 0.512
Birthweight (kg)* 1.45(0.5) 1.42 (0.5) 0.742
Apgar score <7* - - -
At 1 minute 29 (20.4%) 40 (27.8%) 0.252
At 5 minutes 13 (9.1%) 21 (14.6%) 0.128
NICU Admission” 136 (95.8%) 140 (97.2%) 0.871
Ventilator Treatment” 67 (47.2%) 91 (63.2%) 0.041
Neonatal Mortality” 5(3.5%) 8 (5.5%) 0.269
Respiratory Distress Syndrome” 7 (4.9%) 26 (18.1%) 0.034
¥ Mean (SD) was presented. # N (%) was presented.
Table3. Comparison of neonatal outcome among subgroups in terms of preterm birth.
Betamethasone Control
- Preterm Birth Term Birth Preterm Birth Term Birth
(<32 weeks) (=32 weeks) P-value (<32 weeks) (=32 weeks) P-value
(n=91) (n=51) (n=102) (n=42)
Birthweight (kg)" 1.29 (0.6) 1.51(0.7) 0.046 1.22(0.6) 1.47 (0.6) 0.038
Apgar score <7* - - - - - -
At 1 minute 20 (22.0%) 9 (17.6%) 0.028 35 (34.3%) 5(11.9%) 0.003
At 5 minutes 11 (12.1%) 2 (3.9%) 0.001 19 (18.6%) 2 (4.8%) 0.000
NICU Admission” 91 (100%) 45 (88.2%) 0.274 102 (100%) 38 (90.5%) 0.366
Ventilator Treatment” 52 (57.1%) 15 (29.4%) 0.021 72 (70.6%) 19 (45.2%) 0.041
Neonatal Mortality” 4 (4.4%) 1(2.0%) 0.251 6 (5.9%) 2 (4.8%) 0.426
Respiratory Distress Syndrome” 6 (6.6%) 1(2.0%) 0.032 22 (21.6%) 4 (9.5%) 0.004

¥ Mean (SD) was presented. # N (%) was presented.

(6.6% vs 2.0%, P=0.032, McNemar’s test) and ventilator
treatment (57.1% vs 29.4%, P=0.021, McNemar’s test) than
mature ones; the same correlations were observed between
the premature and mature infants of control group (ventilator
treatment: 70.6% vs 45.2%, P=0.041, McNemar’s test &
NRDS incidence: 21.6% vs 9.5%, P=0.004, McNemar’s
test). Data from subgroups analysis did not differ for NIUCU
admission and neonatal mortalities within two groups (Table 3).

4. DISCUSSION

While it was well documented in the literature that inci-
dence of NRDS among multiple-birth infants is higher than

singleton infants [4, 13] and the prenatal ACS treatment in
women at risk of preterm delivery helps fetal lung develop-
ment and prevents the incidence of NRDS [14, 16], our study
on efficacy of prenatal maternal administration of two doses
of betamethasone 12 mg in multifetal pregnancies which are
at high risk of preterm delivery, showed a significant reduc-
tion in occurrence of NRDS.

Furthermore, two Cochrane studies indicated that prena-
tal corticosteroid treatment of mothers at risk of preterm
birth results in significant reductions in neonatal NRDS plus
shorter ventilator treatment and less need for respiratory
support [6, 14]; In parallel to their findings, our infants in the
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betamethasone group did not only show an NRDS reduction,
but they also presented a significant reduction in ventilator
treatment than the ones in the control group.

Concerning the high incidence of preterm birth in both
betamethasone (64%) and control groups (71%) in our study,
all premature infants had lower birth weight and Apgar score
compared to babies born at term, as expected. About the res-
piratory situation, NRDS and ventilator treatment were more
common in premature newborns in both groups, suggesting
that betamethasone could not prevent the incidence of NRDS
in premature infants. A South Korean trial also claimed that
none of the single or multiple courses of ACS administration
prevent the NRDS in preterm twins [13].

Also, the current study tried to make an insight into the
efficacy of betamethasone on NRDS reduction in multifetal
pregnancies, but our small sample size resulted in a majority
of twin pregnancies so that we could not assess the outcomes
across twin-pregnancies and pregnancies with more than two
fetuses. Moreover, we did not examine the betamethasone
therapy at different gestational age ranges, so that the most
beneficial administration of betamethasone is yet subject to
debate.

CONCLUSION

In conclusion, this trial study showed a positive effect of
betamethasone therapy on the reduction of NRDS and venti-
lator treatment in infants of multifetal pregnancies; However,
it did not reduce the risk of NRDS in premature babies. Fur-
ther randomized controlled trials are required to study the
effectiveness of betamethasone therapy on the incidence of
NRDS between twin-pregnancies and pregnancies with more
than two fetuses and realize the best performance of be-
tamethasone therapy in multifetal pregnancies through its
administration at different gestational age ranges.
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