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ABSTRACT

Background: Neonatal respiratory distress syndrome is a common cause of neonatal
morbidity following elective term caesarean section. It has been demonstrated that
antenatal use of corticosteroids reduces neonatal respiratory distress syndrome
incidence but such a benefit has not been determined at or before term caesarean
section. Various studies have investigated dexamethasone as a potential prophylactic
drug against neonatal respiratory distress. Objective: To compare the efficacy of
dexamethasone and without dexamethasone before elective caesarean section at
term in reducing respiratory distress syndrome. Study Design: Randomized
controlled trial. Duration and Place of Study: The study was carried out from
December 2024 to May 2025 in the Department of Obstetrics and Gynecology, Rawal
Institute of Health Sciences, Islamabad. Methodology: A total of 550 women aged 18
to 40 years with singleton pregnancies beyond 36 weeks and scheduled for elective
caesarean delivery were included. Participants were randomly allocated into two
groups: Group A received two intramuscular doses of 12 milligrams dexamethasone
at a 12-hour interval, completed 48 hours prior to surgery, while Group B received
no steroid. All procedures were performed under spinal anesthesia with neonatal
assessment by a specialist. Respiratory distress syndrome was defined by Downe’s
score between three and six with an oxygen requirement less than 0.6, together with
recurrent apneic episodes greater than two within twelve hours without
resuscitation. Results: Neonatal efficacy was observed in 97.8 percent of the
dexamethasone group compared with 89.8 percent in the control group (p<0.001).
Subgroup analysis showed superior outcomes with dexamethasone in women with
gestational age beyond thirty-nine weeks, parity greater than three, and previous
history of neonatal respiratory distress syndrome. Conclusion: Dexamethasone
given prior to elective caesarean delivery at term significantly reduces the
occurrence of neonatal respiratory distress syndrome and may be recommended as
prophylactic therapy.

INTRODUCTION

Neonate respiratory distress syndrome is a clinically

dependent on optimization of perinatal care to effect
pulmonary maturity and successful conversion to

important illness caused by compromised pulmonary
function secondary to a failure of surfactant synthesis and
resulting alveolar collapse and hypoxemia with increased
work of breathing.! Although more frequent in preterm
infants, term newborns delivered by elective caesarean
section are equally likely to suffer due to a lack of labor-
related hormonal and physiologic changes favoring
clearance of pulmonary fluid and release of surfactant.?
Clinical presentation is prone to include tachypnea, nasal
flaring and grunting and chest retractions and
radiographic findings reveal reticulogranular pattern and
diminished compliance of the lungs. Although better care
of the neonate has developed since, respiratory distress
syndrome still significantly contributes early neonatally
generated morbidity and at worst mortality.3

Prevention of respiratory distress syndrome is mostly
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extrauterine life. Antenatal corticosteroids are the gold
standard intervention in preterm deliveries because they
can hasten surfactant production and structural
development of fetal lungs.*5 It is highly recommended
that elective caesarean section after 39 weeks of gestation
is put on hold in order to decrease respiratory
complications among neonates.® Non-invasive ventilation
support and replacement of surfactant are successful
adjuncts when preventive maneuvers are futile. Prompt
gestational delivery at birth, optimization of medical
health of the mother, and avoidance of unnecessary early
intervention are key features of care that significantly
ensure neonates' susceptibility to respiratory compromise
is minimized.”

Pre-treatment of dexamethasone before elective term
caesarean section has been found to be a tool of
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compensating the added risk of respiratory distress
syndrome of the newborn when it is born after being
deprived of the physiological advantage of labor.8?
Corticosteroids such as dexamethasone augment
surfactant synthesis, alveolar stability and fetal pulmonary
fluid and associated resorption and hence aid neonate
adaptation at birth to spontaneous respiration.1011
Evidence of clinical practice suggests antenatal treatment
with dexamethasone at term caesarean section and
associates it with reduced incidence of cases of respiratory
morbidity, reduced admissions of neonate to neonatal
intensive care units and reduced ventilation
requirements.!2 Hence, selective pre-treatment of
dexamethasone before elective caesarean section can play
the role of a useful preventive drug and can bring about
better respiratory outcome of neonates and reduced
hospital incidence of respiratory distress syndrome.!2
Salem MN et al. reported that administration of
dexamethasone prior to elective caesarean section at term
demonstrated an efficacy of 99.2% in reducing respiratory
distress syndrome, compared with 95.3% in the control
group.13

Elective caesarean sections are increasingly common in
Pakistan, but neonatal respiratory distress syndrome
remains a frequent cause of early morbidity and mortality.
Local information is limited on the employment of
antenatal corticosteroids, particularly dexamethasone, at
term caesarean deliveries. This research will therefore
provide regionally applicable information to guide
practice, achieve the best neonatal outcomes, and prevent
avoidable complications of respiratory distress syndrome.

METHODOLOGY

This randomized controlled trial was carried out in the
Department of Obstetrics and Gynecology at Rawal
Institute of Health Sciences, Islamabad, over a six-month
period extending from December 2024 to May 2025.
Approval for the study was granted by the institutional
ethics review board prior to the commencement of
recruitment. The sample size was derived using the World
Health Organization calculator, applying a 95% confidence
interval with a power of 80%. An anticipated efficacy of
99.2% in the dexamethasone group compared with 95.3%
in the control group was used to obtain the required
number of participants.l3 A total of 550 women were
enrolled, with equal allocation to the intervention and
control arms. Eligible women were those aged between 18
and 40 years, carrying a singleton pregnancy confirmed on
ultrasound, with gestational age beyond 36 weeks based
on last menstrual period, and scheduled for elective
caesarean delivery, irrespective of parity. Women with a
history of preeclampsia, diabetes mellitus, antepartum
hemorrhage, or known fetal anomalies were excluded
from the trial.

Written informed consent was obtained after full
explanation of the study purpose, potential benefits, and
associated risks. Demographic details including maternal
age, gestational age at delivery, parity, and any prior
neonatal history of respiratory distress were documented.
All enrolled participants underwent detailed obstetric
assessment and were randomized by block technique into
two groups of equal size. Women in Group A were
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administered two intramuscular doses of 12 mg
dexamethasone at a 12-hour interval, completed 48 hours
prior to surgery. Women in Group B did not receive any
steroid prophylaxis. Elective caesarean sections in both
groups were performed under spinal anesthesia by senior
residents under consultant supervision, and deliveries
were attended by neonatologists. Respiratory distress
syndrome in newborns was defined as the simultaneous
presence of mild to moderate respiratory difficulty,
indicated by a Downe’s score between 3 and 6 with an
oxygen requirement less than 0.6, together with recurrent
apneic spells exceeding two episodes within 12 hours, not
necessitating resuscitation. Neonatal assessment was
carried out immediately after birth and findings were
recorded on a structured proforma.

Data were processed using IBM SPSS version 26.
Quantitative variables were summarized as mean with
standard deviation or median with interquartile range,
depending on distribution confirmed by the Shapiro-Wilk
test. Categorical variables were expressed as frequencies
and percentages. Comparison of proportions between the
two groups was performed with the chi-square test, while
Fisher’s exact test was applied where appropriate. A
probability value of <0.05 was taken as statistically
significant. Stratified analysis was further conducted for
maternal age, gestational age, parity, and neonatal history
of respiratory distress to control for potential
confounding.

RESULTS

Patient demographics showed comparable baseline
characteristics between groups, with mean ages of
30.91+3.30 years versus 31.19+4.24 years, gestational
ages of 39.10+0.89 weeks versus 39.02+0.96 weeks, and
parity of 2.35+1.68 versus 2.44+1.70 for Groups A and B
respectively. History of respiratory distress syndrome
(RDS) was present in 48 patients (17.5%) in Group A and
41 patients (14.9%) in Group B, while 227 patients
(82.5%) in Group A and 234 patients (85.1%) in Group B
had no prior RDS history (as shown in Table 1).

Table 1
Patient Demographics
Demosgraphics Group A Group B (Without
grap (Dexamethasone) Dexamethasone)
Age (years) 30.91+3.30 31.19+4.24
Gestational Age (weeks) 39.10+0.89 39.02+0.96
Parity 2.35+1.68 2.44+1.70
Y 9 48 (17.59 41 (14.99
History of es n (%) ( %) ( )
RDS
No n (%) 227 (82.5%) 234 (85.1%)

The primary efficacy comparison demonstrated
significantly superior outcomes in the dexamethasone
group, with 269 patients (97.8%) achieving efficacy in
Group A compared to 247 patients (89.8%) in Group B,
while treatment failure occurred in only 6 patients (2.2%)
in Group A versus 28 patients (10.2%) in Group B, yielding
a statistically significant difference (p<0.001) (as shown in
Table 2).
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Table 2

Comparison of Efficacy between the Two Groups (N=550)
Efficacy n=g;(5)ul:l[(\% ) n:S;gul:, 1(3% ) P value
Yes 269 (97.8%) 247 (89.8%)
No 6 (2.2%) 28 (10.2%) <0.001
Total 275 (100%) 275 (100%)

For patients aged <30 years, efficacy rates were 119/122
(97.5%) in Group A versus 102/102 (100.0%) in Group B
(p=0.247, Fischer Exact Test), while for patients >30 years,
efficacy was 150/153 (98.0%) in Group A compared to
145/173 (83.8%) in Group B (p<0.001, Fischer Exact
Test). Gestational age stratification showed that for
pregnancies <39 weeks, efficacy was 133/133 (100.0%) in
Group A versus 125/145 (86.2%) in Group B (p<0.001,
Fischer Exact Test), whereas for pregnancies >39 weeks,
rates were 136/142 (95.8%) in Group A and 122/130
(93.8%) in Group B (p=0.555). Parity analysis
demonstrated that for patients with <3 previous births,
efficacy was 213/219 (97.3%) in Group A versus 198/208
(95.2%) in Group B (p=0.338), while for those with >3
births, rates were 56/56 (100.0%) in Group A compared
to49/67 (73.1%) in Group B (p<0.001, Fischer Exact Test).
Among patients with prior RDS history, efficacy was 42/48
(87.5%) in Group A versus 27/41 (65.9%) in Group B
(p=0.031), and for those without RDS history, rates were
227/227 (100.0%) in Group A compared to 220/234
(94.0%) in Group B (p<0.001, Fischer Exact Test) (as
shown in Table 3).

Table 3
Association of Efficacy with Demographic Variables
Demographics Efficacy g
variables Groups Yes (n, %) No (n, %) P-value
A 119 (97.5%) 3 (2.5%) .
Age (years) S0 5 10201000%)  0(00%) O
gely a0 A 150 (98.0%)  3(20%) o o
B 145 (83.8%) 28(162%)
0, 0,
<39 A 133 (1000%)  0(0.0%) oo,
Gestational B 125 (86.2%) 20 (13.8%)
A kS 0, 0,
ge (weeks) ~39 A 136 (95.8%) 6 (4.2%) 0.555
B 122 (93.8%) 8 (6.2%)
A 213(97.3%) 6 (2.7%)
barit <3 B 198 (952%) 10 (48%) °°°0
Y 3 A 56 (100.0%)  0(0.0%) _ oo,
B 49 (73.1%) 18(269%)
A 42 (87.5%) 6 (12.5%)
Y 0.031
Wm0 27 (659%) 14 (34.1%)
RDS .09 .09
No A 227 (100.0%) 0 (0.0%) <0.001*
B 220 (94.0%) 14 (6.0%)
*Fischer Exact Test
DISCUSSION
This research  demonstrates that prophylactic
dexamethasone ADMINISTRATION before elective

caesarean section at term reduces neonatal respiratory
distress syndrome incidence considerably; efficacy was
97.8% compared to controls' 89.8%. Such a high efficacy
can be attributed to dexamethasone's potent
glucocorticoid activity that is capable of advancing fetal
lung maturation due to stimulation of surfactant
phospholipid and surfactant-associated protein synthesis,
primarily surfactant protein-A and surfactant protein-B.
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Type II pneumocyte structural maturation rises and
alveolar epithelial cell differentiation is stimulated; lung
compliance and air-liquid interface surface tension decline
consequently.

Increased efficacy in patients over 30 who received
dexamethasone most likely corresponds to higher
maternal levels of cortisol binding globulin and alternative
steroid metabolism typical of advancing maternal age and
necessitating exogenous supplementation of
corticosteroids to optimize fetal lung maturation. The
compelling advantage in those cases at or below 39 weeks
gestation corresponds to physiological intuition that
endogenous surges of cortisol tend to occur closer to term
and that earlier gestational ages may both be deprived of
natural steroid exposure to reach complete maturation of
lungs. Interestingly, optimal benefit was realized in
multiparous patients and may be a reflection of the
phenomenon that placental production of corticotropin-
releasing hormone dwindles progressively with parity and
which compels attenuated maternal-fetal cortical
hormone transfer. Improved efficacy in patients who have
had a history of a previous RDS suggests that familial or
genetic predispositions or determinants acting upon
surfactant production can be circumvented effectively by
drug therapy and holds promise therapeutically in high-
risk categories for antenatal steroid therapy.

The findings of the present study demonstrate remarkable
consistency with several published investigations while
revealing important discrepancies with others,
highlighting the complex interplay of methodological
factors influencing antenatal corticosteroid efficacy. Our
observed efficacy rate of 97.8% in the dexamethasone
group closely parallels the findings of Wali et al. 1* who
reported 97.1% effectiveness in preventing RDS among
175 women receiving 12 mg dexamethasone administered
twice, 12 hours apart. This striking similarity proves that
our dosing regimen and timing may have achieved optimal
therapeutic levels for lung maturation.!> Similarly, Salem
et al. [13] demonstrated significant reductions in RDS
(0.8% vs 4.7%, p=0.001) and TTN (2% vs 14.9%, p=0.001)
using an identical two-dose 12 mg protocol, supporting
our findings of superior respiratory outcomes with
dexamethasone intervention.

Ahmed et al. 16 corroborated our results with overall
respiratory distress occurring in 7.9% versus 23.2% of
controls (p=0.002), while Mushtaq et al. 17 reported RDS
rates of 8.6% versus 25.7% (p=0.007) using a four-dose 6
mg regimen, both demonstrating the consistent protective
effect of antenatal steroids across different dosing
strategies. These concordant findings likely reflect
adequate tissue penetration and sustained glucocorticoid
receptor activation necessary for surfactant synthesis,
regardless of the specific dosing schedule employed.
However, our results contrast sharply with several studies
that failed to demonstrate clinical benefit. Tan et al. 18
found no significant differences in special care nursery
admissions (8.7% vs 8.8%, p=0.689) or mechanical
ventilation requirements (3.9% vs 3.8%, p=0.951) using a
single 12 mg dose, suggesting that single-dose
administration may provide insufficient duration of
steroid exposure for optimal lung maturation. More
concerning, Jayawardane et al. 1° reported increased
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respiratory distress in the steroid group (19.2% vs 7.2%,
RR 2.67, p<0.001), which may be attributed to their
extended administration window of up to 7 days before
delivery, potentially allowing steroid effects to wane
before the critical peridelivery period.

The null findings reported by Elbohoty et al. 20 who
observed non-significant reductions in TTN (15.47% vs
20.33%, p=0.227) and RDS (6.63% vs 9.89%, p=0.260)
despite using a three-dose 8 mg regimen, may reflect
suboptimal dosing or timing intervals that failed to achieve
sustained therapeutic concentrations. Similarly, Sadiq et
al. 21 found no significant differences in respiratory
outcomes, which could be explained by their relatively late
gestational age cohort (mean 37.9 weeks) where
endogenous cortisol production may already be sufficient
for lung maturation.

The demographic stratification in our study revealing
enhanced efficacy in older mothers, earlier gestational
ages, and multiparous patients finds partial support in the
literature. Ahmed et al. 1© demonstrated that
dexamethasone effects were most pronounced at 37+0 to
37+6 weeks, reducing RDS risk 3-fold, which aligns with
our findings of greater benefit at earlier gestational ages
when endogenous steroid surge may be incomplete.
Mushtagq et al. 17 similarly showed significant protection in
the 37+1 to 38-week subgroup (RDS 2/39 vs 10/32,
p=0.003), supporting the gestational age-dependent
response we observed.

Various differences between studies most likely explain
critical methodological differences such as dosing
intervals, time of administration, selection of gestational
age, and outcome parameters. Our positive results may be
a consequence of optimal dosing intervals maintaining
steroid levels, correct time of administration to achieve
peak activity at delivery, and selective exclusion of
patients eliminating high-risk scenarios that might
obscure findings on respiratory endpoints. Reproducible
benefit in many studies utilizing similar protocols suggests
antenatal dexamethasone efficacy extensively dependent
upon achievement of correct pharmacokinetic
measurements such that single doses or long intervals
between administrations might be counterproductive to
successful therapy.
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