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INTRODUCTION

Preterm labor (before 37 weeks) is the most common
complication lead to the death in the second half of
pregnancy in seven to 10% of deliveries. One of the main
reasons of preterm labor is neonatal respiratory distress
syndrome (RDS).[" Since 30 years ago glucocorticoids
was used for preterm labor to mature fetal lung and
make a significant reduction in the incidence of RDS,
ventricular hemorrhage and neonatal morbidity and
mortality up to 50%."! Stimulation of the alveolar
surfactant release through the gene expression is the
most important effect of glucocorticoids. Production
of antioxidant enzymes, Lung liquid absorption and
alveolar maturation (different effects of glucocorticoids)
decrease the incidence of respiratory distress, and
neonatal mortality provided that the delivery is delayed
for 24 h after injection.”! Specialized National Institutes of
Health (NIH) recommended corticosteroids prescription

for fetal lung maturation in cases of threatened preterm
labor in 1955. These recommendations continued
universally. NIH recommend a single course of prenatal
betamethasone in the pregnant women with gestational
age between 34 and 24 weeks that are at risk of
premature delivery.”? It is believed that corticosteroids
have maximum effects when 24 h to 7 days after
receiving corticosteroid courses the neonate has been
delivered. Weekly injections of corticosteroids have been
designed on the same basis.[*® It has been reported that
administration of repeated dose betamethasone versus
single dose caused a significant reduction in neonatal
morbidity and improved the neonatal prognosis but
reduces weight. However, another study found no
change in weight, height and head circumference.
Due to infant mortality due to RDS is a common cause
of mortality, interventions to reduce the RDS lead to
lower infant mortality.**”! The aim of this study was
to compare the prenatal administration of single and
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multiple courses of betamethasone, neonatal outcomes
and the efficacy and safety of repeated administration of
betamethasone.

PATIENTS AND METHODS

Method and samples

A randomized, double-blind placebo-control clinical trial
study was conducted. The subjects included 1348 women
with 28-35 gestational ages who referred to five medical
centers in North of Iran.

This study approved as a project in the Ethics Committee
of Mazandaran University of medical sciences, and also
the study registered in IRCT (Iran) with the following
registration code: IRCT138711261689N1.

The inclusion and exclusion criteria were as follow:
Inclusion criteria included all patients with a risk of
spontaneous preterm labor or preterm delivery history,
placenta previa, chronic detachment and cerclage history.
Patients at risk for preterm labor was defined as patients
with a gestational age of 28-35 weeks, painful or painless
uterine contractions, symptoms such as lower abdomen
pain and cervical dilatation <3 cm. Exclusion criteria
included premature rupture of fetal membranes before
entering the study, major fetal anomalies, chorioamnionitis,
taking systemic corticosteroids during pregnancy, insulin-
dependent diabetes and intrauterine growth restriction. All
study procedures were explained to the patients, and they
were enrolled after obtaining written informed consent.

Materials and study process

Maternal gestational age was determined based on last
menstrual period (LMP) and ultrasounds performed at
weeks 11-20 of gestation. In cases which mothers LMP
was not adapted to the ultrasounds, gestational age were
calculated based on the first ultrasonography which was
conducted weeks 11-20. In this study, betamethasone that
had been made by the Iran Hormone Pharmaceutical
Corporation was used. Placebo packages were similar
to betamethasone ones and had been made by the
same company. Betamethasone courses prescribed by
intramuscular injection of 12 mg (3 cc) and repeated
24 h after the first injection. 3 cc placebos were injected
similarly. The 1348 women received the first course of
betamethasone. The patients were then randomly divided

the injected material. Characteristics of maternal age
and gravidity and number of receiving courses were
recorded in a questionnaire. Weekly contact with the
mother until delivery and in the event of preterm
birth, height, weight, and head circumference were
measured by trained nurses 72 h of birth. Infants were
evaluated in regard to the incidence of RDS, need for
oxygen, surfactant administration, the need for neonatal
ventilation, duration of hospital stay and mortality until
discharge from hospital. Infants were matched based on
gestational age. Neonatal outcomes, infant weight, Height,
and head circumference, the incidence of RDS, need for
oxygen, require an auxiliary positive-pressure ventilation
continuous positive airway pressure (CPAP), receiving
surfactant and mortality in pregnancy in a single course
of betamethasone and repeated courses were compared.

Statistical analysis

Data entered to Excel 2007 software and reviewed via
software package used for statistical analysis version 18.0
(SPSS Inc., Chicago). Descriptive analysis of quantitative
and qualitative data presented as mean + standard deviation
and frequency tables respectively. Furthermore, nominal
data analyzed using Chi-square test and ¢-test used for
examining the difference between sample means in two
groups. Significance level determined <0.05.

RESULTS

There were 674 women in each group. The mean age of
patients in the placebo group (single course) was 23/54
years, and multiple courses group was 23/4 years (P >0.05).
768 participants were nulligravid, and 580 were multi-
gravid. Gravidity distribution was similar in both groups.
Of the 674 women in the placebo group, 48 patients were
excluded from the study. 310 patients, who had received
betamethasone, were delivered after being term, and 316
patients had preterm labor. In the case group, 56 patients
were excluded. 347 patients had term deliveries, and 271
were cases of preterm labor. Thus, a total of 587 patients
were analyzed as preterm labor, of whom 316 (53/8%) were
in the placebo group and 271 patients (46/2%) were in the
multiple course group [Table 1]. 138 patients of the case
group received two courses, and 149 patients received three

Table 1: Demographic features of patients

Variables Placebo Multiple courses P
into two groups, placebo (single course of betamethasone) group group
and case group (multiple courses of betamethasone) Mean age 23.54 23.4 >0.05
by the table of random numbers. Injections of placebo Preterm labor (%) 316 (53.8) 271 patients (46.2) -
in single course group and betamethasone in multiple  Delivery %
course groups repeated each 10 days up to two courses. Cesarean 67.5 65.5 -
These were conducted in the research center by a trained Vaginal 23.5 33.5 -
nurse. Both the patients and nurses were blinded to ~ Mean duration of hospitalization _3.31 2.03 0.01
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courses of betamethasone. The whole gestational ages of the
neonates is shown in Figure 1.

A52.3% of newborns were female, and 41.7% were male. In
the placebo group, 67.5% of deliveries were cesarean, and
23.5% were vaginal deliveries. In the case group 65.5% had
cesarean and 33.5% of mothers delivered vaginally. A total
of 42 women had twin pregnancies in which 31 of them had
preterm delivery. 15 individuals out of these 31 cases were
in a single course and 16 patients in multiple courses. The
mean duration of hospitalization in the placebo group was
3/31 days and 2/03 days in the case group. The difference
between them was statistically significant (P = 0.01). 193
infants of the placebo group (61/1%) required O,, whereas
that was 120 (44/3%) in the case group which difference
was statistically significant (P = 0.01). RDS occurred in
the placebo group in 49/4% and 38/7% in the case group
(P = 0.01). 49/4% in the placebo group required CPAP,
although that was 38/7% in the case group. Surfactant need
in the placebo group and the multiple course group were
27/7% and 19/2% respectively (P = 0.01). The difference
was significant in both cases. The need for ventilation in
the placebo group and the case group were 39/6% and
27/7% respectively (P = 0.002). While the death rate was
observed 29/4% and 21/4% in the placebo group and case
group respectively (P = 0/002). The 1* and 5" min Apgar
were no showing significant difference between the two
groups (P > 0.05). Mean height in Placebo group was
46/88 + 5/22 cm and about 46 + 5/32 cm in the case group.
The difference was significant (P = 0.02). In the placebo
group, the mean weight was 2015/86 + 421/7 g and in the
case group was 1938/01 + 428/826 g (P = 0.027). The mean
head circumference was seen 31/294 cm in the placebo
group and 30/688 cm in the multiple course groups. The
difference between the two groups was considerable
(P =0.001). The infants were divided into three categories
according to gestational age to analyze the effects of
betamethasone several factors in these gestational ages:

120

H H Single course group
| & Multiple course group —

Number of samples

28 29 30 31 32 33 34 35
Gestational age (week)

Figure 1: Gestational ages in a single course and multiple course group
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First group with the age 28-30 weeks, group 11 31-32 weeks,
and group III 33-35 weeks [Table 2].

In the analysis of twins, the difference of mean height,
weight, and head circumference in two groups was
not significant (P > 0.05). The needs for hospitalization,
ventilation, oxygen, incidence of RDS and mortality in the
multiple course groups was significantly lower. While no
significant difference was shown in two groups as the need
to surfactant and amount of hospitalization days.

As far as the patients of the case group had received
different courses of betamethasone, therefore for better
understanding of the effects of these courses and compared
them with the placebo group, statistical analysis was
performed and here the results are shown in the Table 3.

DISCUSSION

Preterm labor is one of the most important factors of prenatal
mortality with the high prevalence even in the developed
countries. RDS is one of the most common causes of death
in premature infants that interventions such as using
corticosteroids have reduced its incidence.™! Since the
maximum effect of corticosteroid is 4-7 days after injection,
some bodies argue that the replication of corticosteroid
improves infants respiratory function. Many studies have
been conducted with contradictory results in this regard.2*
The results of the present study showed regardless of
gestational age the need for O,, the incidence of RDS,
requiring hospitalization, duration of hospitalization, and
need for CPAP, ventilation and surfactant and mortality
were significantly lower in the recipients of multiple
course betamethasone than the single course one. It clearly
indicated betamethasone was effective in this area, but in
addition to these beneficial effects, weight, height and head
circumference were significantly decreased in the multiple
course group. Effect of reduction in infants” anthropometric
indexes necessitates evaluation of these infants in the coming
years. Much research such as those conducted by Crowther
et al. and Wapner et al. significantly shows differences in

Table 2: The frequency of samples based on the needs
to oxygen, ventilation, surfactant, RDS incidence

and mortality in a single course, two courses and three
courses of betamethasone

Characteristic Single course Two courses Three courses

group (%) group (%) group (%)
Need to O, 181 (60.3) 75 (54.3) 57 (38.3)
RDS incidence 146 (48.7) 67 (48.6) 48 (32.2)
Need to surfactant 84 (28.0) 33 (23.9) 23 (15.4)
Need to CPAP 143 (47.7) 65 (47.1) 50 (33.6)
Need to ventilation 119 (39.7) 46 (33.3) 35 (23.5)
Mortality 89 (29.7) 36 (26.1) 26 (17.4)

RDS = Respiratory distress syndrome; CPAP = Continuous positive airway pressure
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Table 3: The frequency of samples based on three
periods of gestational age in placebo (single
course betamethasone) and control (multicourse
betamethasone) group

Characteristic Gestational Placebo group  Control P
age (weeks) group
Needs to 28-30 80 6.66 >0.05
hospitalization 31-32 81.5 61.5 0.03
33-35 53.6 35 0.001
Needs to O, 28-30 80 66 >0.05
31-32 81 61 0.03
33-35 52.7 34.9 0.001
Incidence of 28-30 65 61 >0.05
RDS 31-32 75.9 53.8 0.02
33-35 40 30 0.03
Needs to CPAP 28-30 65 61 >0.05
31-32 72.2 50 0.05
33-35 39 31.1 0.04
Needs to 28-30 52.5 30.6 >0.05
surfactant 31-32 51 23.7 0.04
33-35 17.6 31.1 >0.05
Needs for 28-30 60 50 >0.05
ventilation 31-32 61 34 0.007
33-35 30.6 21.3 0.04
Mortality 28-30 52 33 >0.05
31-32 50 30.5 0.04
33-35 20.2 16.3 >0.05
Mean height 28-30 1.64+38.28 1.87+48.43  0.04
31-32 4.19+1.87 4.69+2.07 >0.05
33-35 2.75+49.81 3.0449.16  0.02
Mean weight 28-30 1241.128+38 119333 >0.05
31-32 1599.07+194  1553.65+191
33-35  2256.85+179.37 2193.72+203.5 0.001
Mean head 28-30 27.56+1.33 27.48+1.14  >0.05
circumflex 31-32 30.52+1.23  29.49+1.65 0.001
33-35 32.60+1.27 31.93+1.66  0.001
Mean 28-30 40.4%2.6 58.3+3.04  0.003
duration of 31-32 34.3+5.07 82.2+2.63  0.001
hospitalization 33-35 41.33.8 60.7¢8.05  0.002

RDS = Respiratory distress syndrome

the incidence of RDS, the need for surfactant and CPAP,
ventilation, and mortality rates in repeated courses of
betamethasone.'>'! While Peltoniemi et al. that had been
prescribed A single dose booster of betamethasone just before
labor in patients who were not delivered until 7 days after
betamethasone came to the conclusion that the re-injection
of betamethasone cause neonatal respiratory adaptation to
impaired."”? Betamethasone has beneficial effects on neonatal
respiratory condition when is administered as a full course
of two intramuscular injections of 12 mg within 24 h.'"®! As
a result may be incomplete courses and a single dose of
betamethasone cause respiratory status of infants in the study
performed by Peltoniemi et . In the Mazumder et al. study
the incidence of RDS was similar in the both groups, but the
mortality due to RDS was reported in the control group less
frequently.™ Of course, perhaps small study population
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justifies the different results. About anthropometric indexes
Wapner et al. and Mazumder et al. reported reducing weight
and head circumference in the multiple course groups like
our study."*") Wapner et al., via long-term follow-up showed
no difference between the two groups about the neural
and physical development of infants 3 years after receiving
the betamethasone.'”! In the present study, some mothers
received two courses, and some of them took three courses
of betamethasone. However, in statistical analysis there
was not seen any different about height, weight and head
circumference between them. However, in infants receiving
three courses of height, weight and head circumference were
significantly reduced compared to placebo was observed.
This division has not been done in the other studies. Results
of Wapner et al. study indicated that receiving multiple
courses of betamethasone in those aged between 28 and 30
weeks had no positive effect on mortality and incidence of
RDS, although it had no effect on the newborns height.!'® But
in the group of 31 and 32 weeks requiring hospitalization
and O,, CPAPD, surfactant and ventilation, the incidence
of RDS, the mean duration of hospital stay and mortality
was significantly lower in the control group and also the
height and weight have not decreased. Although head
circumference was significantly lower. At ages 33-35 weeks,
days of staying in hospital, need for O,, CPAP, ventilation
and RDS was statistically significantly less frequent in the
control group but the need for surfactant and mortality
rates were not significantly different in the two groups. In
the Mazumder et al. study all infants who were <32 had been
studied.” We found different results in the two groups when
we divided the children into two age groups. In the Crowther
et al. study infants were divided into two groups: 32 weeks
and 32-36 weeks. The need for surfactant, O, and the rate of
RDS was lower in the control group, while these variables
did not differ between the two groups in the ages 32-36
weeks.'®l Wapner ef al., in their study also reported multiple
betamethasone injection reduces the need for ventilation,
surfactant and CPAP especially in infants <32 weeks."! In
our study, the mortality rate in the both placebo and case
group had a significant difference compared with other
studies. Murphy in his study mentioned neonatal mortality
was 4% in both placebo and case, though in Mazumder et al.
study it was 18% and 11% in the placebo group and case
group respectively.'®?! Peltoniemi et al. reported that the
mortality rate in the placebo group was 2% and in the case
group was 5%.1"1 This difference in mortality rates may be
due to differences in neonatal Intensive Care Unit equipment
and neonatal care. In our study, for twin pregnancies despite
the considerable decreasing in the need for hospitalization,
ventilation, oxygen and risk of mortality in the control group
we were not seen a significant difference between groups
about the mean height, weight and head circumference.
However, in regard to the low number of the twins this
finding is not applicable and need further studies.
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CONCLUSION

According to the results of this study, in spite of positive
effects of multiple courses betamethasone in reducing infant
mortality and morbidity rate until the adequate studies have
not proven the safety of decreasing weight, height and head
circumference due to betamethasone utilization, multiple
courses of it, should not be recommended routinely.
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