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ABSTRACT

Background: Respiratory distress syndrome (RDS) remains a leading cause of
morbidity and mortality among preterm infants. Antepartum glucocorticoid
therapy is widely used to enhance fetal lung maturation and reduce the risk of RDS
in premature newborns. This study evaluates the efficacy of glucocorticoid therapy
in preventing RDS, examining key maternal, neonatal, and metabolic variables
Methodology: A cross-sectional, controlled clinical trial was conducted at Khyber
Medical University from January 2023 to January 2024. A total of 101 preterm
infants born between 28-34 weeks of gestation were included, divided into two
groups: those whose mothers received glucocorticoid therapy (n=50) and a control
group without treatment (n=51). Maternal hormonal levels, neonatal respiratory
outcomes, and metabolic parameters were measured. ‘Statistical analysis was
conducted using Chi-square tests’.

Results: ‘The incidence of RDS was significantly lower in the glucocorticoid
group (12%) compared to the control group (35%) (p=0.008)’. The glucocorticoid
group also demonstrated significantly higher lecithin/sphingomyelin ratios
(p<0.001) and neonatal surfactant levels (p<0.001), alongside improved maternal
hormonal profiles. Neonatal metabolic outcomes, including blood glucose and
calcium levels, were more favorable i glucocorticoid group, with a notable
reduction in hypoglycemia (p value 0.002), hypocalcemia (p value 0.04). Neonatal
ICU admissions and the duration of NICU stay were also significantly reduced in
the treatment group (p<0.001).

Conclusion: Antepartum glucocorticoid therapy significantly reduces the risk of
RDS and improves neonatal respiratory and metabolic outcomes in preterm
infants. These findings support the routine use of glucocorticoid therapy in
managing pregnancies at risk of preterm delivery to improve neonatal health and
reduce complications associated with prematurity.

Keywords: Antepartum Glucocorticoid, Respiratory Distress Syndrome,
Premature Infants, newborns
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Introduction

Respiratory distress syndrome (RDS) is a major complication in premature infants, primarily
due to the immaturity of the lungs and insufficient production of surfactant. This condition
leads to significant respiratory difficulty and, in severe cases, neonatal death (1). Advances in
neonatal care have improved survival rates, but the prevention of RDS remains a priority in
obstetric management, especially for preterm deliveries (2, 3).

A key intervention for preventing RDS is the administration of antepartum glucocorticoids (4).
This therapy has been shown to stimulate fetal lung maturation by accelerating surfactant
production and improving lung function. Studies and subsequent research confirmed that the
use of corticosteroids before delivery significantly reduces the incidene and severity of RDS in
preterm infants (3) .

This study investigates the efficacy of antepartum glucocorticoid therapy in preventing RDS
among preterm infants, particularly in a controlled clinical setting at Khyber Medical
University. It also assesses the associated physiological and biochemical changes in the mother
and fetus.

Despite the widespread use of glucocorticoids in obstetric practice, there is still variation in
outcomes based on gestational age, timing of administration, and maternal health factors. This
study aims to provide further insight into these aspects, with an emphasis on how
glucocorticoid therapy affects fetal development and neonatal outcomes within a well-defined
clinical framework.

“The prevention of respiratory distress syndrome is critical in reducing neonatal morbidity and
mortality, particularly in preterm infants’. Previous studies have established that antenatal
glucocorticoids can enhance fetal lung maturity, yet there are still gaps in understanding how
various physiological and biochemical factors contribute to the overall efficacy of the
treatment. This study addresses those gaps by evaluating the effects of glucocorticoid therapy
in relation to maternal gynecological factors, fetal physiological responses, and biochemical
markers.

Moreover, the study’s location at Khyber Medical University Peshawar offers a unique
opportunity to analyze regional differences in outcomes, as variations in prenatal care practices
and maternal health conditions may influence the treatment's success. The controlled setting of
this trial ensures that these variables were carefully monitored, allowing for a more
comprehensive assessment of the intervention's benefits.

Finally, this study contributes to the global effort to optimize antenatal care protocols by
offering evidence-based recommendations for the use of glucocorticoids in high-risk
pregnancies. The findings were expected to support healthcare providers in making informed
decisions about the management of preterm births, ultimately improving neonatal outcomes.

Methodology

This was a cross-sectional, controlled clinical trial conducted at Khyber Medical University,
Peshawar, from January 2023 to January 2024. The study aimed to evaluate the effectiveness
of antepartum glucocorticoid therapy in preventing RDS in preterm infants. Participants were
preterm infants born between 28-34 weeks of gestation. Mothers were divided into two groups:
the intervention group, which received glucocorticoid therapy, and a control group that did not
receive the treatment. Gynecological, physiological, and biochemical data were collected to
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assess maternal health, fetal lung maturity, and neonatal outcomes. Ethical clearance for the
study was obtained from the Institutional Review Board of Khyber Medical University.
‘Written informed consent was obtained from all participating mothers’.

Inclusion Criteria Pregnant women with a gestational age between 28-34 weeks, Mothers at
risk of preterm delivery, Singleton pregnancies. Exclusion Criteria: Multiple pregnancies, Fetal
congenital anomalies, Maternal comorbidities affecting pregnancy outcomes.

Data were collected through clinical assessments, laboratory analyses, and neonatal outcomes
recorded post-delivery. Maternal hormone levels, fetal lung maturity markers (including
surfactant levels), and neonatal respiratory function were key variables of interest. Maternal
serum samples were analyzed for hormone levels related to fetal development, including
estrogen and progesterone. Fetal lung maturity was assessed through amniotic fluid
lecithin/sphingomyelin ratios. Neonatal outcomes, such as Apgar scores and incidence of RDS,
were recorded within the first 72 hours after birth.

Data were analyzed using SPSS. ‘The Chi-square test was used to compare categorical
variables, while logistic regression was performed to evaluate the association between
glucocorticoid therapy and RDS outcomes’. ‘A p-value of less than 0.05 was considered
statistically significant’.

Results

Table 1 demographic characteristics of mothers and infants the average maternal age was
similar between both groups, with no statistically significant difference (p=0.71). This suggests
that age was not a confounding factor affecting neonatal outcomes. There was no significant
difference in the mean gestational age between the glucocorticoid and control groups (p=0.29).
Both groups had similar gestational profiles, ensuring comparability. Parity was evenly
distributed between primiparous and multiparous mothers, with no significant difference
between the groups (p=0.63), indicating that parity did not skew the results. The rate of
cesarean section was comparable between the groups (p=0.91), ruling out delivery method as
a confounder. Birth weight, Apgar scores, and neonatal length were all significantly better in
the glucocorticoid group, with Apgar scores showing particular improvement (p=0.002 at 1
minute and p=0.001 at 5 minutes).

Table 1: Demographic Characteristics of Mothers and Infants

Demographic Variable Glucocorticoid Group | Control Group | p-
(n=50) (n=51) value

Maternal Characteristics

Maternal Age (years, Mean £ SD) | 29.8+4.5 30.2+5.1 0.71

Gestational Age (weeks, Mean + | 30.5+ 1.3 30.1+£15 0.29

SD)

Parity

Primiparous (n/%) 22 (44%) 25 (49%) 0.63

Multiparous (n/%) 28 (56%) 26 (51%) 0.63

Socioeconomic Status

Low (n/%) 18 (36%) 21 (41%) 0.61

Middle (n/%) 25 (50%) 24 (47%) 0.78
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High (n/%) 7 (14%) 6 (12%) 0.82
Mode of Delivery

Vaginal Delivery (n/%) 24 (48%) 24 (47%) 0.91
Cesarean Section (n/%) 26 (52%) 27 (53%) 0.91
Maternal Smoking Status

Non-smoker (n/%) 45 (90%) 45 (88%) 0.74
Smoker (n/%) 5 (10%) 6 (12%) 0.74
Pre-pregnancy BMI

Normal (18.5-24.9 kg/m2, n/%) 28 (56%) 30 (59%) 0.82
Overweight (25-29.9 kg/mz2, n/%) | 17 (34%) 14 (27%) 0.49
Obese (>30 kg/m?, n/%) 5 (10%) 7 (14%) 0.61

Neonatal Characteristics
Neonatal Gender

Male (n/%) 30 (60%) 28 (55%) 0.64
Female (n/%) 20 (40%) 23 (45%) 0.64
Birth Weight (kg, Mean £ SD) 1.82+£0.25 1.75+£0.29 0.32
Apgar Score at 1 minute (Mean = | 6.8 1.0 59+£13 0.002
SD)

Apgar Score at 5 minutes (Mean £ | 7.5+£1.2 6.1+14 0.001
SD)

Neonatal Length (cm, Mean £ SD) | 40.5+1.2 39.8+15 0.04
Neonatal Head Circumference (cm, | 29.1 £2.3 28,5+ 2.6 0.27
Mean + SD)

Table 2 maternal hormonal, biochemical, and physiological parameters maternal estrogen,
progesterone, and cortisol levels were significantly higher in the glucocorticoid group
(p=0.003, p<0.001, and p<0.001, respectively). this aligns with the treatment’s role in
enhancing fetal development, particularly lung maturation. systolic and diastolic blood
pressure were lower in the glucocorticoid group, which may indicate improved maternal
hemodynamic stability during pregnancy (p=0.02 and p=0.01, respectively). no significant
difference in maternal hemoglobin levels (p=0.27) suggests that anemia was not a major factor
influencing outcomes in this study.

Table 2: Maternal Hormonal, Biochemical, and Physiological Parameters

Parameter Glucocorticoid Group | Control Group | p-
(n=50) (n=51) value

Maternal Estrogen Levels (pg/mL, | 85.4 £ 10.5 72.1+12.3 0.003

Mean + SD)

Maternal ~ Progesterone Levels | 29.3 £ 4.2 225+5.1 <0.001

(ng/mL, Mean £ SD)

Serum Cortisol Levels (pg/dL, | 38.5+5.6 30.2+6.3 <0.001

Mean + SD)
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Systolic Blood Pressure (mmHg, | 110.2 +10.5 115.8+9.9 0.02
Mean £ SD)

Diastolic Blood Pressure (mmHg, | 72.4+7.3 785%6.2 0.01
Mean £ SD)

Maternal  Hemoglobin  Levels | 12.1+1.0 11.8+1.2 0.27
(g9/dL, Mean £ SD)

Table 3 neonatal respiratory and metabolic outcomes the most notable finding is the
significantly lower incidence of rds in the glucocorticoid group (p=0.008). this confirms the
efficacy of glucocorticoid therapy in preventing respiratory distress. I/s ratio and surfactant
levels: both markers of lung maturity were notable better glucocorticoid group (p less
than0.001), supporting the hypothesis that glucocorticoid therapy enhances fetal lung
development. Neonatal glucose and calcium ‘levels were higher’ in the glucocorticoid group
(pless than0.001 and p less than 0.01), reflecting better metabolic health and reduced incidence
of metabolic complications.

Table 3: Neonatal Respiratory and Metabolic Outcomes

Parameter Glucocorticoid Control p-
Group (n=50) Group (n=51) | value

Incidence of Respiratory Distress | 12% 35% 0.008

Syndrome (RDS)

Lecithin/Sphingomyelin Ratio (Mean | 2.1 +0.3 15+04 <0.001

+ SD)

Neonatal Surfactant Levels (mg/L, | 50.3 £6.2 40.7+£5.5 <0.001

Mean + SD)

Neonatal Blood Glucose Levels|652+7.4 57.8+8.1 <0.001

(mg/dL, Mean £ SD)

Serum Calcium Levels (mg/dL, Mean | 9.4+ 1.1 86+13 0.01

1+ SD)

Table 4 neonatal outcomes and complications nicu admission and duration of stay: the
glucocorticoid group had significantly fewer nicu admissions (p=0.04) and shorter stays
(p<0.001), further supporting the positive impact of the therapy on neonatal health. both
conditions were significantly less common in the glucocorticoid group (p=0.002 and p=0.04,
respectively), suggesting that glucocorticoid therapy improves metabolic outcomes. although
mortality was lower ‘in the glucocorticoid group, the difference did not reach statistical
significance (p=0.19)’. however, the trend still supports the therapy’s potential to improve
survival outcomes.

Table 4: Neonatal Outcomes and Complications

Parameter Glucocorticoid Group | Control Group | p-
(n=50) (n=51) value

Neonatal ICU Admission (n/%) 15 (30%) 25 (49%) 0.04

Neonatal Mortality (n/%) 2 (4%) 6 (12%) 0.19
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Mean Duration of NICU Stay | 7.3+1.5 105+21 <0.001
(days, Mean £ SD)

Incidence of Neonatal | 5 (10%) 18 (35%) 0.002
Hypoglycemia (n/%)

Hypocalcemia (n/%) 3 (6%) 9 (18%) 0.04

0. Incidence of Respiratory Distress Syndrome (RDS)
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Figure 1: Incidence of Respiratory Distress Syndrome (RDS) glucocorticoid group
compared to the control group. The glucocorticoid group had a significantly lower
incidence of RDS (12%) compared to the control group (35%0).

Discussion

The findings of this study strongly support the efficacy of antepartum glucocorticoid treatment
in reducing the incidence of respiratory distress syndrome (RDS) among preterm infants. The
use of glucocorticoids appears to significantly enhance fetal lung maturation, as evidenced by
the improvements in lecithin/sphingomyelin ratios and neonatal surfactant levels (Table 3).
These outcomes were inaacordance with research which demonstrated ‘the positive effects of
glucocorticoid therapy on neonatal respiratory function’ (5).

The significant decrease in RDS incidence in the glucocorticoid group (12%) compared to the
control group (35%) underscores the clinical value of this intervention. In addition, the higher
levels of maternal hormones, particularly estrogen and progesterone (Table 2), in the
glucocorticoid group indicate that the treatment may have broader systemic effects, improving
not only lung development but overall fetal physiology. These findings align with a study
highlighted the multiple physiological pathways through which glucocorticoids benefit fetal
development (6-8).

The neonatal outcomes further demonstrate the effectiveness of glucocorticoid therapy. The
reduction in NICU admissions, shorter duration of NICU stay, and lower rates of hypoglycemia
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and hypocalcemia in the treatment group suggest that this therapy has far-reaching benefits
beyond respiratory health (Table 4). Studies corroborate these findings, emphasizing the role
of glucocorticoids in reducing complications in preterm infants (9, 10).

It is also important to note that while neonatal mortality was lower in the glucocorticoid group
(4%) compared to the control group (12%), this difference did not reach statistical significance
(p=0.19). However, the trends suggest that glucocorticoid therapy may contribute to improved
survival rates in preterm infants, a finding that has been echoed in larger-scale trials (11, 12)
The improvements in neonatal metabolic outcomes, such as higher blood glucose and calcium
levels, provide further evidence that glucocorticoid therapy enhances not only lung
development but also metabolic stability in preterm infants. These findings suggest that the
therapy helps reduce the risk of metabolic complications, hypoglycemia and hypocalcemia,
which are common in preterm infants (13-15).

The lower rates of hypoglycemia and hypocalcemia in the glucocorticoid group indicate
improved neonatal metabolic adaptation, which may be linked to the increased surfactant
production and enhanced lung function. This connection between respiratory and metabolic
health highlights the multi-faceted benefits of glucocorticoid therapy in managing preterm
births (16, 17).

Overall, the results of this study reinforce the clinical importance of administering
glucocorticoid therapy to mothers at risk of preterm delivery. The significant reduction in RDS,
improved hormonal and metabolic outcomes, and better neonatal health underscore the value
of this intervention in neonatal care. These findings should encourage healthcare providers to
incorporate glucocorticoid therapy into prenatal care protocols for high-risk pregnancies.

Conclusion

This study demonstrates that antepartum glucocorticoid therapy significantly reduces the
incidence of respiratory distress syndrome in preterm infants and improves overall neonatal
health outcomes. The treatment enhances fetal lung maturation, as shown by improved
lecithin/sphingomyelin ratios and higher surfactant levels, and also contributes to better
metabolic stability in newborns. These findings highlight the multi-dimensional benefits of
glucocorticoid therapy in managing preterm labor and underline its role as a critical component
of prenatal care for mothers at risk of preterm delivery. The study supports the continued use
of glucocorticoid therapy in clinical settings to improve neonatal survival and reduce
complications associated with prematurity.
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