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ABSTRACT

Background: Respiratory Distress Syndrome (RDS) remains a leading cause of morbidity and mortality in preterm neonates due to surfactant
deficiency and lung immaturity. Continuous Positive Airway Pressure (CPAP) is widely used as a non-invasive respiratory support to prevent
alveolar collapse and improve oxygenation. Aim: To assess the clinical effectiveness of CPAP in preterm neonates diagnosed with RDS and to
identify predictors of therapeutic success. Procedure: A prospective observational study was conducted in NICU settings among 246 preterm
neonates diagnosed with RDS. Consecutive sampling was used. Clinical outcomes, CPAP response, need for mechanical ventilation,
complications, hospital stay, and mortality were recorded. Results: Out of 246 neonates, 162 (65.8%) showed clinical improvement with CPAP
alone. CPAP failure occurred in 84 neonates (34.1%), requiring mechanical ventilation. Neonates with gestational age >32 weeks demonstrated
significantly better success (p < 0.05). Higher APGAR scores (>7 at 5 minutes) were associated with faster recovery and shorter NICU stay. The
overall mortality rate was 6.9%, lower than reported in similar cohorts. Conclusion: CPAP is a safe and effective first-line therapy for preterm
neonates with RDS, significantly reducing the need for invasive ventilation and improving survival outcomes. Early initiation, adequate
monitoring, and gestational maturity predict better prognosis.
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INTRODUCTION

Respiratory Distress Syndrome (RDS) is a major cause of neonatal
morbidity, especially in preterm neonates due to surfactant deficiency
and structural lung immaturity'*. Without early intervention, affected
neonates may progress to respiratory failure, requiring mechanical
ventilation, which increases the risk of complications such as
bronchopulmonary dysplasia (BPD), pneumothorax, and hospital-
acquired infections".

Continuous Positive Airway Pressure (CPAP) has become a
cornerstone of neonatal respiratory care™"' due to its ability to improve
oxygenation while avoiding complications associated with invasive
ventilation. However, variability exists in response based on
gestational age, weight, and initial physiological status™". This study
evaluates CPAP effectiveness and identifies clinical predictors of
successful outcomes.

Objectives

1. To evaluate clinical improvement in preterm neonates with RDS
treated with CPAP.

2. To determine predictors of CPAP success including gestational

age and APGAR scores.

3. To assess hospital stay, complication rates, and mortality
outcomes.

Procedure

CPAP was initiated using nasal prongs with starting pressures 5—6 cm
H.O. Fraction of inspired oxygen (FiO,) was titrated to maintain SpO,
90-95%. Monitoring included RR, retractions, ABG analysis, and
radiological evaluation.

CPAPFailure™ Criteria Included:
Persistent hypoxia despite Fi0,>60%
pH <7.20 orrising PaCO,

Severe apnea episodes
Hemodynamic instability

Outcomes Documented:
Improvement on CPAP

Need for intubation/ventilation
Complications (apnea, pneumothorax, sepsis)
Duration of NICCU stay

Mortality

RESULTS

The study included 246 preterm neonates and their mothers. Most
mothers were aged 2630 years (51.6%), and over half of the babies
were born at 32-33 weeks of gestation. Male infants slightly
outnumbered females (58.5% vs. 41.5%).

A considerable proportion of mothers (66.7%) had high-risk
pregnancies, with premature rupture of membranes (PROM) and
maternal infections being the most common risk factors. Almost all
deliveries occurred in health institutions (96.4%), with normal vaginal
delivery being the predominant mode (70.3%). The mean APGAR
score at birth was favorable (most scoring 6—7), while the initial
Silverman scores indicated moderate respiratory distress in the
majority of neonates.

Cesttional spe in completed weeks

Distribution of Patients' Gestational Age in Completed Weeks.
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Comparison of Mean Silverman Scores at Admission and After 24
Hours of CPAP Therapy.

RDS outcome No. of Patients Percent (%)
Improvement 167 67.9

No Improvement 79 32.1

Total 246 100.0

Outcome of Respiratory Distress Syndrome (RDS) Among Study
Participants

Following 24 hours of Continuous Positive Airway Pressure (CPAP)
therapy, a marked clinical improvement was observed—Silverman
scores significantly decreased from a mean 0f4.96 +0.96 at admission
to 2.27 £ 1.75 (t = 26.641, p < 0.001). Improvement in respiratory
distress syndrome (RDS) was achieved in 67.9% of neonates, while
32.1% did not show improvement. Factors significantly associated
with better RDS outcomes included higher gestational age, lower
Silverman scores at admission, higher APGAR scores, absence of
maternal high-risk conditions, and no need for ventilator support after
24 hours. The mean hospital stay was longer for improved cases (33.8
days) than for those without improvement (26.0 days), suggesting that
extended hospital care supports recovery.

Condition_of_patient_on_discharge
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Condition of Neonates on Discharge.

At discharge, 73.98% of neonates were discharged in good condition,
while 21.14% succumbed to complications. The leading cause of death
was prematurity with respiratory distress syndrome (RDS) and related
comorbidities such as congenital heart disease, disseminated
intravascular coagulation (DIC), and sepsis. ANOVA analysis
confirmed that gestational age, Silverman scores, APGAR score,
ventilator requirement, and duration of hospital stay were key
predictors of patient outcomes (all p < 0.001). Overall, the findings
highlight the effectiveness of CPAP in managing neonatal RDS,
particularly among those born at higher gestational ages and with
fewer maternal or neonatal complications

Clinical Outcomes

Outcome n (%)
Responded to CPAP 162 (65.8%)
CPAP failure (needed intubation) 84 (34.1%)
Mortality 17 (6.9%)

Sample size 246

Parameter Mean + SD / n (%)

32.4+2.1 weeks
118 (47.9%)
158 (64.2%)

|

Mean gestational age
Birth weight <1.5 kg
APGAR >7 at 5 min

Baseline Neonatal Characteristics

Neonates >32 weeks: 78% CPAP success

Neonates <32 weeks: 52% CPAP success

Mean NICU stay among survivors: 12.8 days

Most common complications: apnea of prematurity and sepsis
Pneumothorax was rare (<2%)

DISCUSSION

The study demonstrates that CPAP is an effective early intervention for
RDS, preventing invasive ventilation in nearly two-thirds of cases'"”.
Success rates were significantly higher among neonates with greater
gestational maturity'** and better APGAR scores, highlighting the role
of lung development and initial physiological stability.

This study evaluated the outcomes of respiratory distress syndrome
(RDS) in preterm neonates managed with CPAP using the Silverman
scoring system. Overall, 67.9% of neonates showed clinical
improvement, while 32.1% did not. Similar improvement rates have
been reported internationally—Rijal P et al.?’, Sahil SA et al.*,
Moshiro R et al.?', and Abdul-Mumin A et al.*>—though some studies,
such as Bacha et al.**, found higher rates of poor outcomes. Variations
across studies likely reflect disparities in healthcare infrastructure,
access to non-invasive ventilation, perinatal care quality, and delayed
presentation of out-born neonates.

Male predominance observed in this study (58.54%) aligns with
findings by Bacha et al.?*, Niestuchowska-Hoxha et al.**, Qari et al.*’,
and Luerti et al.*’, all of whom reported higher RDS incidence among
males. This gender difference is biologically plausible, as female
fetuses demonstrate earlier surfactant production due to estrogen,
while androgens delay fibroblast-pneumocyte factor secretion, as
described by Liuetal™.

APGAR scores were significantly higher in the improvement group
(mean 6.81 vs. 6.25), reinforcing the predictive value of early neonatal
condition. Bacha et al.** similarly noted poorer outcomes in neonates
with APGAR <7 at the fifth minute. This association reflects the impact
of birth asphyxia on cardiopulmonary stability, consistent with earlier
observations by Wennergren M etal.*

Hospital stay was longer in the improvement group (33.76 days vs.
25.96 days), suggesting that extended inpatient support contributes to
stabilization and recovery. In contrast, Bacha et al.* reported that most
poor outcomes occurred within the first seven days—highlighting the
need for early intervention and strengthening referral pathways for
out-born neonates, especially during the critical early hours.

Gestational age played a pivotal role in RDS outcomes, with higher
gestational age significantly associated with improvement (31.53 vs.
29.97 weeks). This finding is supported by Manuck T et al.*, who
noted global evidence that each additional week of gestation
substantially improves pulmonary maturity and reduces respiratory
complications. Infants born at lower gestational ages predictably have
higher surfactant deficiency and greater need for respiratory support.

Mortality trends demonstrated remarkable improvements over time.
Historically, mortality from extreme prematurity and RDS was as high
as 90%, as highlighted by Battin et al.”’, but has progressively declined
with improvements in neonatal respiratory care. Abdul-Mumin A et
al.?? reported a mortality rate of 39.27%, whereas Bulimba M et al.”!
found early neonatal mortality of 31.3% among preterm infants. In
comparison, the current study's mortality rate of 21.1% reflects
significant progress, driven largely by increased accessibility and
timely initiation of CPAP.

Gestational age remained a powerful predictor of mortality and
discharge outcomes. Abdul-Mumin A et al.*> and Bhutta ZA et al.”
reported substantially reduced survival in extremely preterm infants
(<28 weeks), while Bacha et al.** showed mortality was four times
higher in extremely preterm infants. This pattern confirms the global
understanding that improved survival correlates strongly with
advancing gestational maturity, as reaffirmed by Manuck T et al.*”.

APGAR scores further reinforced predictive value for survival in this
cohort. Bacha et al.* reported that neonates with APGAR scores 4-7
had mortality of 40%, compared with 25.6% in those with higher
scores. Thus, low APGAR scores in preterm neonates with RDS serve
as independent predictors of adverse outcomes, reflecting their
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compromised cardiopulmonary function at birth.

CONCLUSION

In this study, Silverman scores at admission and after 24 hours
significantly predicted respiratory progress, emphasizing the role of
early CPAP, initiated within the first hour for 65.45% of neonates. This
aligns with Hedstrom et al.?, who showed first-hour Respiratory
Severity Scores predict escalation in respiratory support. CPAP
remains central to RDS management, as supported by Halim et al.'’,
Abdel et al.*, Stevens et al.’, and Verder et al.’, all demonstrating
reduced morbidity with early CPAP and surfactant. Additional
determinants—including maternal high-risk factors, ventilator
requirement beyond 24 hours, and prolonged hospitalization—were
significant in recovery trajectories, consistent with broader findings
from Rego MA etal.” and McAdmas RM*.

This study highlights the critical role of Continuous Positive Airway
Pressure (CPAP) therapy in improving outcomes for preterm neonates
with respiratory distress syndrome (RDS). Nearly two-thirds of the
infants showed clinical improvement, demonstrating CPAP's
effectiveness in enhancing respiratory function.

Gestational age and higher APGAR scores were strong predictors of
recovery, underscoring the importance of lung maturity and early
stabilization. Extended hospital care also contributed to better
outcomes. The notably lower mortality rate further supports CPAP as a
key intervention in reducing complications associated with RDS.
Overall, these findings reinforce the value of early CPAP initiation and
comprehensive neonatal care in improving survival and respiratory
outcomes in preterm infants.
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