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Summary

This study was carried out to examine the effect of antenatal corticosteroid therapy on pregnancies complicated by premature
rupture of membranes (PROMs). For this purpose, 139 patients with a singleton pregnancy (27-34 weeks of gestation) complicated
by PROMs were evaluated prospectively during the period January 1997 to February 1999 at two Jordanian military hospitals
(Prince Rhashed and Prince Zaid). Patients were allocated into two groups; Group 1 included 72 patients treated with dexameth-
sone (24 mg divided into 4 doses 12 hours apart), and Group 2 which included 67 patients who received no treatment (control
group). All women were examined clinically and the diagnosis of PROMs was demonstrated using vaginal speculum, nitrazine paper
examination and ultrasonography. All neonates were evaluated clinically, radiologically, and by laboratory investigations. Pearson’s
Chi-square and Fisher’s exact tests were used to assess the significance of differences between the two study groups. Respiratory
distress syndrome (RDS), necrotizing enterocolitis (NEC), intraventricular haemorrhage (IVH), and days of hospital stay were signi-
ficantly reduced in premature infants of the corticosteroid treated women compared with the controls (p<0.04, p<0.04, p<0.04, and
p<0.05, respectively). The perinatal mortality was significantly decreased among the corticosteroid treated group in the gestational
subgroups 31-32 and 33-34 weeks (p<0.04), and in all birth weight subgroups (p<0.03). RDS was statistically a significant factor
which resulted in increased perinatal mortality in the control group (p=0.02). Regarding the occurrence of postpartum endometritis
there was a statistically significant increase among the corticosteroid treated group compared with the controls (p<0.04).

Conclusion: Antenatal corticosteroid therapy in pregnancies complicated by PROMs has a positive influencing effect on prema-
ture infants between 31 and 34 weeks of gestation, decreasing significantly the perinatal morbidity and mortality. It should be used
with particular relevance to the developing world where surfactant is not available or where neonatal intensive care units are lacking.
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Introduction

Premature rupture of membranes (PROMs) is a signi-
ficant obstetric problem. It affects 1%-15% of all preg-
nancies, and in most cases happens spontaneously and
without apparent cause [1-5]. The reported incidence of
PROMs has varied greatly, likely reflecting population
demographics, the study type (prospective or retrospec-
tive), the study interval, the method of diagnosis and the
gestational age at which PROMs was diagnosed [6]. It is
one of the most common complications of pregnancy that
has a major impact on neonatal mortality and morbidity
[3-5]. It is responsible for approximately 30% of all
preterm deliveries and causes important maternal morbi-
dity [5]. Preterm birth is the most important consequence
of PROMs and the development of respiratory distress
syndrome (RDS) and its complications affecting there-
fore perinatal morbidity and mortality [7, 8]. Many
studies [9-12], reported that the antenatal corticosteroid
therapy in pregnancies complicated by PROMs is asso-
ciated with a significant reduction in the incidence of
RDS, necrotizing enterocolitis (NEC), intraventricular
hemorrhage (IVH) and perinatal infection. We conducted
this study to determine the effect of corticosteroids admi-
nistered antenatally on pregnancies complicated by
PROM:s.
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Patients and Methods

All singleton pregnancies between 27-34 weeks of gestation
complicated by PROM at Prince Rhashed (PRAH) and Prince
Zaid Hospital (PZH) between 1 January 1997 and 31 February
1999 were studied. Inclusion criteria were: gestational age
between 27-34 weeks, proved rupture of membranes, no lethal
congenital abnormality or fetal death, no clinically apparent
infection (fever >38°C, maternal or fetal tachycardia, uterine
tenderness and foul-smelling vaginal discharge) or expected
delivery within 12 hours (antepartum hemorrhage, chorioam-
nionitis, and progressive dilatation or cord prolaps). PROMs
was defined as rupture of the membrane before completing 37
weeks of gestation. The diagnosis of PROMs was based on
sterile speculum examination to confirm fluid leakage from the
cervical os, nitrazine-positive fluid in the posterior fornix (nitra-
zine paper quickly will turn deeply blue because of the alkaline
PH of the amniotic fluid) and the ultrasonographic findings
(decreased amniotic fluid). During the speculum examination,
cervical and vaginal cultures were obtained. Digital examina-
tion was not performed unless labor was well established. Ultra-
sonography was used to document the gestational age, the
amount of fluid and to rule out any fetal congenital abnorma-
lity. Gestational age determination was based on a detailed
menstrual history with dates consistent with previous ultraso-
nographic examinations. All pregnancies were managed with
continuous external fetal heart rate (FHR) and uterine monito-
ring in the labor and delivery room for a minimum of 12 hours.
Those without evidence of labor, infection or fetal distress were
then transferred to the antenatal ward for the duration of preg-
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nancy, where they were followed with daily physical examina-
tions, temperature recordings every four hours, serial white
blood cell count and C-reactive protein every other day, and
daily non-stress tests (NSTs). Occurrence of infection and non-
reactive NST were reasons to stop dexamethasone treatment, to
start the patient on antibiotics and to induce labor or to perform
cesarean section (depending on the fetal condition and presen-
tation). Randomization was carried out using a random-table
number in the two groups. The dexamethasone-treated group,
comprised of 72 women in whom PROMs was diagnosed, were
started on corticosteroids (dexamethasone) 24 mg intramuscu-
larly (IM) divided in four doses 12 hours apart, and repeated if
the patient had not delivered after one week; 58% of the dexa-
methasone treated group received more than two doses of dexa-
methasone during their stay in the hospital. Sixty-seven women
with proved PROM were randomized as a control group. They
had the same maternal characteristics and did not receive dexa-
methasone.

Cesarean section was performed after the onset of labor for
non-vertex presentation fetuses and those with cephalic presen-
tation when there was evidence of fetal distress. All fetuses
were monitored continuously throughout labor. A pediatrician
was present at the time of delivery and was responsible for
performing any resuscitation and to assign an Apgar score. All
neonates were admitted to the neonatal unit, where cultures of
skin, oropharynx, urine blood and cerebrospinal fluid and chest
X-ray were obtained for those who were suspected of having
any sequelae of PROMs and prematurity. Brain ultrasound was
performed by the third day to detect intracranial hemorrhage
despite its deficient sensitivity in all neonates under 1,500 g. All
infants were started on ampicillin and gentamycin intravenou-
sly (IV) immediately after cultures were obtained for 10-14
days depending on culture results and clinical improvement.

Diagnosis of chorioamnionitis was based on clinical and histo-
logical (placenta) findings, while for the post-partum endometri-
tis it was based on clinical and laboratory findings (fever >38°C,
uterine tenderness, mucopurulent vaginal discharge and positive
endometrial culture). Neonatal sepsis diagnosis was based on cli-
nical signs and positive cultures for blood, urine and skin. Dia-
gnosis of respiratory distress syndrome was based on the charac-
teristic radiological findings and clinical assessment by the
attending pediatrician. Statistical analysis of the data was perfor-
med using Pearson’s Chi-Square and Fisher’s exact tests. Diffe-
rences were considered significant when p<0.05.

Results

Table 1 summarizes the maternal characteristics of the
study groups. There were no significant differences in
age, parity and mode of delivery between the corticoste-
roid treated group and the controls.

Table 2 shows the effect of corticosteroids administe-
red antenatally on the premature infants. A statistically
significant decrease in RDS, NEC, IVH, and duration of
hospital stay among the corticosteroid treated group com-
pared with the controls was observed (p<0.04, p<0.04,
p<0.04, and <0.05, respectively). No significant differen-
ces in the occurrence of neonatal infectious morbidity
were noted. A statistically significant increase in postpar-
tum endometritis among the corticosteroid treated group
was noted (p<0.04).

Perinatal mortality showed a statistically significant
reduction in the corticosteroid treated group compared

Table 1. — Maternal characteristics of the study groups with
PROMs.

Characteristics Dexamethasone-treated Control p value
n=72 % n=67 %
Age (years)
<20 6 8.3 6 9 NS
20-24 17 23.6 18 26.8 NS
25-30 20 27.8 17 254 NS
30-34 16 22.2 15 224 NS
>35 13 18.1 11 16.4 NS
Parity
0 56 8.3 5 7.5 NS
1 10 13.9 8 11.9 NS
2 16 22.2 16 23.9 NS
3 18 25 14 20.9 NS
>3 22 30.6 24 35.8 NS
Mode of delivery
Vaginal 53 73.6 51 76.1 NS
Cesarean section 19 26.4 16 23.9 NS
Table 2. — The effect of antenatal corticosteroids on perinatal
and maternal morbidity in women with PROMs.
Characteristics Dexamethasone-treated Control p value
n=72 % n=67 %
Fetal
RDS* 14 194 24 358 <0.04
IVH** 2 2.8 8 11.9 <0.04
NEC*** 0 0 5 10.2  <0.04
Neonatal sepsis 10 13.9 9 18.4 NS
Pneumonia 6 8.3 3 6.1 NS
PDA* 1 1.4 3 6.1 NS
Mean no. of hospital  15.9 32.8 <0.05
stay (days)
Maternal
APH* 4.2 3 4.5 NS

3
Chorioamnionitis 6 8.3 3 4.5 NS
Postpartum endometritis 9 12.5 2 3 <0.05
RDS* = Respiratory distress syndrome; IVH** = Intraventricular

hemorrhage; NEC*** = Necrotizing enterocolitis; PDA* = Patent ductus
arteriousus; APH* = Antepartum hemorrhage.

with the controls (p<0.05). RDS was a statistically signi-
ficant factor responsible for the increase in perinatal mor-
tality in the control group (p<0.05) as shown in Table 3.
A statistically significant reduction in perinatal mortality
among the corticosteroid treated group compared with
the controls was found in the gestational subgroups 31-
32 and 33-34 (p<0.04), and in all birth weight subgroups
(p<0.03) (Table 4). Infants of the corticosteroid treated
group showed a statistically significant increase in an
accumulating Apgar score 2 7 compared to the control
group at 1 and 5 minutes (p<0.05) as shown in Table 5.

Discussion

Preterm birth is the most important consequence of
preterm PROMs, and the development of respiratory
distress syndrome and its complications are key factors
affecting morbidity and mortality, both immediate and
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Table 3. — The effect of antenatal corticosteroids on perinatal
mortality in women with PROMs.

Characteristics Dexamethasone-treated Control p value
n=21/72 % n=41/67 %
IUFD* 2 2.8 2 3 NS
RDS 8 11.1 15 224 <0.05
IVH 2 2.8 8 75 NS
NEC 1 14 4 NS
Neonatal sepsis 5 6.9 8 11.9 NS
Pneumonia 3 4.2 3 4.5 NS
PDA 0 0 1 1.5 NS

IUFD* = Intrauterine fetal death.

Table 4. — Perinatal mortality according to gestational age and
birth weight.

Characteristics Dexamethasone-treated Control p value
n=21/72 % n=41/67 %
Gestational age
27-28 5 6.9 7 10.4 NS
29-30 7 9.7 11 16.4 NS
31-32 5 6.9 12 179 p<0.04
33-34 4 5.5 11 16.4 p<0.04
Birth weight
<1,500 g 14 194 26 38.8 <0.03
21,500 g 7 9.7 15 224 <0.02
Table 5. — I-minute and 5-minute Apgar scores in corticoste-
roid treated and control groups.
Characteristics Dexamethasone-treated Control p value
=72 % n=67 %
1-min Apgar score
0-3 10 13.9 15 224 NS
4-6 23 31.9 29 433 NS
27 39 54.2 23 343  <0.05
5-min Apgar score
0-3 5 6.9 11 16.5 NS
4-6 15 209 21 31.3 NS
7 52 72.2 35 522 <0.05

long-term [7, 8]. Thus PROMs is clearly one of the most
common events that turns a traditional pregnancy into a
high-risk situation for both the fetus and mother. Hack et
al. [13] defined major neonatal morbidity as having at
least one of the following complications of prematurity:
respiratory distress syndrome, necrotizing enterocolitis,
or a grade III or IV intraventricular hemorrhage (IVH).
The neonatal morbidity and mortality secondary to
PROMs are strongly affected by the gestational age at the
time of delivery [3].

Antenatal corticosteroids are associated with matura-
tion of the fetal lung which results in a decreased inci-
dence of RDS [9, 14, 15]. Also, their use is associated
with a reduction in the risk of IVH, which appears likely
to be independent of the pulmonary effect, and a reduc-
tion in the risk of NEC [7, 10, 14-16]. There may also be
an effect on the cardiovascular system maturation as
manifested by the infants ability to sustain higher blood
pressure [17]. The preferred corticosteroids for antenatal
therapy are dexamethasone and betamethasone. These

two compounds are identical in biological activity and
readily cross the placenta in their biological active
forms. They are devoid of mineralocorticoid activity,
relatively weak in immunosuppressive activity and exert
a longer duration of action than cortisol and methyl-
prednisolone [15].

The issue is whether corticosteroids should be used
during the latent period of PROMs to accelerate pulmo-
nary maturation. In cases of preterm labor with intact
membranes there is evidence that the use of prenatal cor-
ticosteroids reduces the morbidity and mortality caused
by RDS with minimal maternal risk [18]. The use of cor-
ticosteroids in cases of PROMs has been a source of con-
troversy because of their immunosuppressive effects.
There has been concern that the inherent susceptibility to
infection of women with PROMs might be increased or
that the signs of infection might be masked, thereby
causing a delay in its diagnosis [19]. Randomized con-
trolled trials reported no increase in perinatal infection in
corticosteroid treated groups compared with control
groups [8, 10, 17, 20, 21]. A summary of randomized
controlled trials assessing the efficacy of antenatal corti-
costeroid administration concluded that infants born to
women with PROMs benefit less than those born with
intact membranes [4]. Many studies [2, 18, 22] failed to
demonstrate the efficacy of antenatal corticosteroids in
decreasing perinatal mortality, but other investigators
[11, 23-25] indicated that antenatal corticosteroid use was
associated with a greater than 50% reduction in the inci-
dence of RDS.

Our study revealed a significant reduction in the inci-
dence of RDS and NEC, and IVH. These findings are in
agreement with those reported by other investigators [9-
12] who demonstrated the same findings in the cortico-
steroid treated group complicated by PROMs. A signifi-
cant increase in postpartum endometritis was noted in the
dexamethasone treated group as compared with the con-
trols. The same finding was reported by Garite et al. [19],
Ohlsson et al. [11] and Iams et al. [26]. Premature infants
of women treated with dexamethasone showed a signifi-
cant reduction in hospital stay and a significant decrease
in perinatal mortality in those with very low birth weight
infants (< 1,500 g); such findings are supported by
Morales [7] and Wright [23] et al., respectively. In our
study, 1 and 5-minute Apgar scores were higher among
dexamethasone-treated group. Similar findings have been
reported by other investigators [7, 14, 18, 20, 21].

In light of the available data, we conclude that cortico-
steroid therapy should be initiated in all cases of PROMs
in pregnancies between 31-34 weeks, unless immediate
delivery is indicated due to antepartum hemorrhage, cho-
rioamnionitis, progressive dilatation or cord prolapse. This
is of great value in decreasing perinatal mortality in deve-
loping countries like Jordan where surfactant therapy is not
available. There is no significant increase in perinatal in-
fection, but the risk of postpartum endometritis has increa-
sed significantly in women with PROMs who received
dexamethasone for which antibiotic therapy merits being
studied in association with corticosteroid administration.
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