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ABSTRACT Antenatal corticosteroids are still not routinely used in the Islamic Republic of Iran to promote
lung maturity in premature neonates. In a retrospective review of records at Imam Hospital, Tehran, we
compared 140 premature neonates born in 2000 whose mothers received dexamethasone antenatally with
142 born in 1995 whose mothers did not receive treatment. There were no significant differences between the
groups in mothers’ age; neonates’ birth weight, gestational age or sex; route of delivery and multiple gestation;
underlying maternal disease; or adverse events in labour. The incidence of respiratory distress syndrome
was significantly lower in the dexamethasone-treated group (18.6% versus 35.9%). Mortality (5.7% versus
14.8%) and use of the neonatal intensive care unit (12.9% versus 21.1%) were also significantly lower
among those who had received treatment.

Effets des stéroïdes administrés en prénatal sur l’incidence et la gravité du syndrome de détresse
respiratoire dans un hôpital iranien
RÉSUMÉ La corticothérapie prénatale n’est pas encore utilisée systématiquement en République islamique
d’Iran pour accélérer la maturation pulmonaire chez les prématurés. Au cours d’une étude rétrospective des
dossiers à l’hôpital Imam de Téhéran, nous avons comparé 140 prématurés nés en 2000 de mère ayant reçu
de la dexaméthasone pendant la période prénatale avec 142 enfants nés en 1995 de mère  n’en n’ayant pas
reçu.  Il n’y avait aucune différence significative entre les groupes pour ce qui concerne l’âge de la mère, le
poids de naissance du nouveau-né, l’âge gestationnel ou le sexe, le mode d’accouchement et la grossesse
multiple, une maladie maternelle sous-jacente ou un événement indésirable durant les couches. L’incidence
du syndrome de détresse respiratoire était significativement plus faible dans le groupe traité par dexamétha-
sone (18,6 % contre 35,9 %). La mortalité (5,7 % contre 14,8 %) et le recours à l’unité néonatale de soins
intensifs (12,9 % contre 21,1 %) étaient significativement moindres chez ceux du groupe n’ayant pas reçu
de traitement.
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Introduction

Respiratory distress syndrome (RDS) is
present in 1% of all deliveries and 10% of
preterm neonates [1]. Its incidence and se-
verity is generally higher in low-birth-
weight neonates (less than 2500 g), among
boys, infants with gestational age less than
35 weeks, infants of diabetic mothers, as-
phyxiated neonates and cases of multiple
gestation and feto–maternal haemorrhage.
However, it is less common in infants of
heroin-addicted mothers or mothers suf-
fering pre-eclampsia, eclampsia or hyper-
tension [1–4].

Although measures have been devel-
oped for managing respiratory distress
syndrome, effective preventive methods
should also be considered. One of the most
effective methods of prevention is to pro-
mote lung maturity by inducing the synthe-
sis of lung surfactant. Antenatal treatment
with the corticosteroids dexamethasone or
betamethasone increases phosphatidylcho-
line synthesis and morphologic remodelling
of alveolar structures (including thinning of
interstitial tissues of the lung) in the fetus
[3]. Corticosteroids are also believed to
regulate several genes associated with the
differentiation of the fetal lung, including
the genes encoding enzymes involved in the
synthesis of phosphatidylcholine and sur-
factant proteins [3]. Corticosteroids stabi-
lize capillaries and consequently maintain
the integrity of the lungs. As a result, these
drugs prevent the progression of RDS to
pulmonary oedema [2].

Antenatal corticosteroid treatment is a
simple and accessible method in which 4
doses of 5 mg dexamethasone (2 days, 2
doses per day) are prescribed for mothers
of gestational age less than 35 weeks who
are at-risk of preterm labour [5]. The pro-
cedure has not been widely used routinely
in the management of preterm labour, as
the matter is still controversial. In Europe,

almost two-thirds of countries were re-
ported to make use of this method routinely
[6]. In the Islamic Republic of Iran, no
consensus has yet emerged among obste-
tricians.

Up to 1996, antenatal steroids were not
used for mothers with preterm labour in
Imam Khomeini General Hospital in Te-
hran, Islamic Republic of Iran. After 1996,
however, the use of dexamethasone gradu-
ally increased so that by the year 2000 ante-
natal steroids were used for all cases of
preterm labour except those with obstetric
contraindications. This retrospective study
was therefore carried out to compare the
characteristics of premature neonates born
in the years 1995 and 2000, i.e. the periods
before and after dexamethasone was used
to treat mothers at-risk of preterm labour.

Methods

This retrospective study was carried out at
Imam Khomeini General Hospital, which is
the largest educational hospital in Tehran,
consisting of obstetric, gynaecology and
perinatology wards as well as routine and
intensive neonatal care. It handles between
1500 to 2000 deliveries annually.

Neonates of gestational age 37 weeks or
less were included in the study. The follow-
ing information about the neonate and
mother were extracted from the hospital
records: mother’s age; neonate’s sex, ges-
tational age and birth weight; Apgar score <
6 in the 1st minute; presence of placenta
praevia or placenta abruptio; presence of
underlying maternal disorders (diabetes,
eclampsia, pre-eclampsia, hypertension)
and multiple gestation.

Out of 2530 newborns in the year 1995
and 1649 in 2000, 177 and 172 premature
babies were selected respectively. These 2
groups matched each another in the follow-
ing respects: mean gestational age, mean
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birthweight, mean maternal age, sex, route
of delivery (caesarean section or vaginal),
mother’s underlying disease (diabetes, hy-
pertension, eclampsia or pre-eclampsia,
considering one disease for each mother)
and problems during labour and delivery
(low Apgar score, placenta praevia, placen-
ta abruptio). Neonates with unknown ges-
tational age (16 in 1995 and 12 in 2000) and
those with meconium staining were ex-
cluded. In addition, the newborns of 20
mothers in 2000 for whom antenatal ste-
roids had not been used were excluded.
Thus we compared 142 premature neo-
nates whose mother did not receive dexam-
ethasone antenatally in 1995 (group 1) with
140 whose mothers received dexametha-
sone in 2000 (group 2).

The diagnostic criteria of RDS in this
study were as follows:
• Clinical: the appearance of progressive

respiratory distress at birth or up to 6
hours after birth requiring the use of O2
by means of hood (fractions of inspired
oxygen FIO2 > 60%) or respirator.

• Paraclinical: (1) arterial blood gas
showing progressive hypoxia and meta-
bolic acidosis; (2) chest X-ray showing
white lung or typical view of RDS (hy-
poaeration, fine reticulogranular pattern
and air bronchogram).
In our study, the severity of RDS was

classified as follows:
• Mild or moderate RDS: use of O2 as ap-

plied by hood (5 L/minute FIO2 > 60%)
or hood and nasal cannula (2 L/min).

• Severe RDS: use of ventilator and neo-
natal intensive care unit or leading to
states such as death, pulmonary haem-
orrhage and white lung view in chest X-
ray.
The information extracted from the

records was analysed using SPSS, version
9 software, and after computing the re-

quired prevalence, t-test was used for
comparing means and chi-squared test for
comparing ratios. We took a P-value less
than 0.05 as statistically significant.

Results

There were no significant differences be-
tween the 2 groups in terms of gestational
age, birth weight, mother’s mean age,
route of delivery (caesarean section or vag-
inal) and neonate’s sex (Table 1) (P > 0.05).

In group 1, 51 (35.9%) of 142 prema-
ture neonates developed RDS compared
with 26 of 140 (18.6%) in group 2 (Table
2). This difference was statistically signifi-
cant (P < 0.05). The incidence of severe
RDS was also reduced; RDS-related mor-
tality (5.7% versus 14.8%) and use of the
neonatal intensive care unit (12.9% versus
21.1%) were significantly lower in group 2
than group 1 (Table 2).

When the 2 groups were compared for
the presence of predisposing factors for
RDS, there was no significant difference
between the 2 groups (P > 0.05); 39 moth-
ers in group 1 and 31 mothers in group 2
had problematic labour and delivery (pla-
centa praevia, placenta abruptio, low Apgar
score) (Table 2). However, among mothers
who had problems during labour, the inci-
dence of RDS in group 2 was significantly
lower than in group 1 (P < 0.05) (Table 3).

In group 1, 47 mothers and in group 2,
30 mothers were found to have an underly-
ing disease present (diabetes mellitus, hy-
pertension, eclampsia or pre-eclampsia),
but the difference was not significant (Ta-
ble 2). However, among mothers who had
underlying disease, group 2 showed signif-
icantly lower RDS rate (P < 0.05) (Table
3). (A few mothers in both groups had
more than one problem concurrently, but
for the purpose of this study we analysed
only one problem.)
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Discussion

Prematurity is one of the most important
factors predisposing a neonate to RDS.
Due to the complexities and expense of so-
phisticated treatments for RDS [1–3], pre-
ventive measures, particularly the
promotion of surfactant synthesis antena-
tally, are more practical in developing coun-
tries. Antenatal treatment with steroids for
at-risk mothers has been shown to be high-
ly effective. Elimian et al. in 1999 [7], and
Dacosta et al. in 2000 [8] reported that
mortality and morbidity of preterm neo-
nates decreased as a result of using corti-
costeroids before birth. Another study
showed a 50% decrease in incidence and
severity of RDS [9]. Kari et al. reported
that using corticosteroids can reduce the
incidence of RDS, the use of exogenous
surfactant and the duration of ventilator
support. This has increased survival rate of

preterm neonates even without special ven-
tilator care [10].

The incidence of RDS and its complica-
tions such as chronic lung disease differ
among different races. For example, black
newborns are less prone to the risk of de-
veloping RDS than white newborns [4]. On
the other hand, corticosteroids regulate
those genes that encode enzymes involved
in the synthesis and secretion of surfactant
[3]. Consequently, the response to the use
of antenatal steroids in different races with
diverse genetic backgrounds might be dif-
ferent. Despite these possible differences,
our study in this hospital in the Islamic Re-
public of Iran agrees with other studies
showing that antenatal use of dexametha-
sone may decrease the rate of RDS.

In this study we sought to consider all
those factors that positively or negatively
affect the incidence of RDS. As our results

Table 1 Characteristics of the 2 groups of premature births

Variable Group 1 Group 2 P-value
(n = 142) (n = 140)

Mean (SD) gestational
age (weeks)                             34.5 (1.2)                33.6 (1.8) NS

Mean (SD) birth weight (g)         2376 (760)               2329 (543) NS

Mean (SD) mother’s age
(years)                                     24.8 (2.5)                25.8 (3.2) NS

Neonate’s sex (No., %)
Male 77 54.2 71 50.7 NS
Female 65 45.8 69 49.3 NS

Route of delivery (No., %)
Caesarean section 52 36.6 63 45.0 NS
Vaginal delivery 90 63.4 77 55.0 NS

n = total number of premature births.
NS = not significant.
SD = standard deviation.
Group 1: born in 1995, mother not treated with dexamethasone.
Group 2: born in 2000, mother treated with dexamethasone.
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Table 2 Incidence and severity of respiratory distress syndrome
(RDS), adverse events during labour and underlying maternal
disease in the 2 groups of premature births

Variable Group 1 Group 2 P-value
(n = 142) (n = 140)

No. % No. %

RDS 51 35.9 26 18.6 < 0.05

RDS-related death 21 14.8 8 5.7 < 0.05

Use of NICU 30 21.1 18 12.9 < 0.05

Events during labour
Placenta abruptio 8 9
Placenta previa 1 8
Low Apgar score 30 14
Total 39 27.5 31 22.1 NS

Underlying maternal
disease

Diabetes mellitus 5 6
Hypertension 4 4
Pre-eclampsia 38 20
Total 47 33.1 30 21.4 NS

n = total number of premature births.
NICU = neonatal intensive care unit.
NS = not significant.
Group 1: born in 1995, mother not treated with dexamethasone.
Group 2: born in 2000, mother treated with dexamethasone.

Table 3 Adverse events during labour and underlying
maternal disease according to incidence of respiratory
distress syndrome (RDS) in the 2 groups of premature births

Variable Group 1 Group 2 P-value
No. with % No. with %

RDS RDS

Events during labour            (n = 39)                (n = 31) < 0.05
No 8 20.5 19 61.3
Yes 31 79.5 12 38.7

Underlying maternal
disease                               (n = 47)                 (n = 33) < 0.05

No 27 57.4 24 80.0
Yes 20 42.6 6 20.0

n = number of premature births.
Group 1: born in 1995, mother not treated with dexamethasone.
Group 2: born in 2000, mother treated with dexamethasone.
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show, predisposing factors such as being
male, having a caesarean section, lower
gestational age and birthweight, maternal
diabetes, asphyxia and low Apgar score and
vaginal bleeding were the same. On the oth-
er hand, protective factors such as mater-
nal hypertension and eclampsia were
distributed uniformly in the 2 groups. How-
ever, the use of antenatal steroids in group
2 significantly decreased the incidence and
severity of RDS, which accords well with
the findings reported in Elimian et al. [7],
Da Costa et al. [8] and Iarukova et al. [9]. It
also led to a decrease in the frequency of
ventilator use, as well as reducing NICU
admission, confirming the findings report-
ed by Kari et al. [10].

It is worth noting that management pro-
tocols regarding this disease and ward fa-
cilities in the hospital remained the same
during the years 1995 to 2000. Due to the
small number of newborns, the compari-
son of subgroups of these RDS patients
with similar status (such as infants of dia-
betic mothers, asphyxiated patients, etc.)

was not possible in this study. This could
be done in studies with a much larger num-
ber of cases.

In our study, predisposing factors for
RDS were similar in the 2 groups. Howev-
er, the incidence of death and use of the
neonatal intensive care unit (and hence ven-
tilator use) were significantly decreased in
neonates born after maternal dexametha-
sone treatment compared with those born
before the use of corticosteroids for moth-
ers at risk of preterm labour. During the
years that this study was carried out, ante-
natal steroids were rarely used in the Islam-
ic Republic of Iran. The extent to which the
treatment is used in Eastern Mediterranean
Region countries is not documented, but it
seems that antenatal steroids were still not
routinely used in around one-third of Euro-
pean countries by the year 2000 [6]. In
view of the benefits as well as the low cost
of treatment, we suggest the use of antena-
tal steroids on a routine basis for at-risk
mothers.
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Implementing Best Practices Initiative (IBP)
The goal of the IBP Initiative is to improve access and quality of
reproductive healthcare through a systematic approach focused on
developing and supporting strategies that introduce, adapt and ap-
ply evidence-based practices in reproductive health.
Initiated by the World Health Organization and USAID, and supported
by an increasing number of international and local reproductive
health agencies, the IBP Initiative responds to several challenges in
the reproductive health community in low resource settings,
among them:
• The lack of targeted and coherent information on what works

and what does not work
• Costly duplication of efforts
• Costly implementation of ineffective programmes
• Limited access to evidence-based tools, materials and strate-

gies
• Limited opportunities to share new knowledge with local and

international colleagues.
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