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Abstract

Background and Aim: Neonatal respiratory distress (RD) is a common and significant cause of morbidity and
mortality in neonates. Identifying the factors that predict poor outcomes in neonates with RD is crucial for
improving management strategies. This study aimed to assess the prognostic factors associated with poor
outcomes in neonates with RD.

Material and Methods: A cohort of neonates diagnosed with RD was analyzed for risk factors, including
antenatal visits, gestational age, need for resuscitation, and the onset of RD. Multivariate logistic regression was
used to assess the association of these factors with poor outcomes.

Results: Severe RD was identified as a significant predictor of poor outcomes. Irregular antenatal visits, delayed
crying, and need for resuscitation were not significantly associated with poor outcomes. Early intervention and
management of severe RD were crucial for improving survival and long-term health.

Conclusion: Severe RD remains the most significant factor in predicting poor neonatal outcomes. Early
detection and appropriate management of severe RD are essential for improving neonatal survival.
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Introduction

Respiratory distress (RD) in neonates is a critical
condition that requires prompt medical
intervention, often necessitating admission to the
Neonatal Intensive Care Unit (NICU). RD is
characterized by signs such as tachypnea, nasal
flaring, grunting, and cyanosis, and it is one of the
leading causes of neonatal morbidity and mortality
worldwide [1]. Neonates are particularly vulnerable
to RD due to various underlying causes, including
prematurity, infections, congenital anomalies, and
complications during birth [2]. The early
identification of these factors and effective
management are essential for improving survival
rates and minimizing long-term complications
associated with respiratory distress.

Several factors contribute to the development of
neonatal RD, with prematurity being the most
significant risk factor. Preterm neonates are
particularly prone to severe forms of RD, such as
respiratory distress syndrome (RDS), which occurs
due to insufficient surfactant production in the
lungs [3]. Other common causes of RD include
meconium aspiration syndrome, infections like
pneumonia or sepsis, and congenital heart defects
[4]. Moreover, factors such as birth asphyxia, low

birth weight, and maternal health during pregnancy
further increase the risk of RD in neonates [5]. The
hospital outcomes for neonates with RD can vary
significantly based on the severity of the condition
and the timeliness of intervention. Neonates with
mild RD may require minimal intervention, while
those with severe distress may need mechanical
ventilation, surfactant therapy, or other advanced
treatments [6]. The duration of NICU stays, the
need for invasive interventions, and the long-term
developmental outcomes are critical metrics for
evaluating the effectiveness of management
strategies [7].

This study aims to investigate the risk factors,
causes, and hospital outcomes of respiratory
distress among neonates admitted to the NICU of a
tertiary hospital. By exploring these aspects, the
study seeks to provide a better understanding of the
incidence and management of neonatal RD, which
can inform clinical practices and help improve the
quality of neonatal care.

Material and Methods

This retrospective observational study aimed to
identify the risk factors, causes, and hospital
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outcomes of respiratory distress (RD) among
neonates admitted to the NICU of a tertiary hospital
in Gujarat between January 2023 and December
2023. The study was approved by the institutional
ethics committee, ensuring patient confidentiality
and anonymization of data.

The study was conducted at a tertiary hospital in
South Gujarat with a fully equipped NICU
providing advanced neonatal respiratory care. The
study included 110 neonates (aged <28 days)
diagnosed with RD and admitted to the NICU
during the study period. Neonates with congenital
anomalies incompatible with life or incomplete
medical records were excluded.

Data were retrospectively collected from medical
records, including:

o Demographic Information: Age, gender, birth
weight, gestational age.

e  Clinical Information: RD onset, diagnosis, risk
factors (e.g., prematurity, infections).

e Management and Outcomes: Type of
respiratory support, length of NICU stay,
complications, and discharge status.

Descriptive statistics (mean, standard deviation,
frequencies) were used to summarize the data, and
Chi-square tests were applied to examine
associations between risk factors and outcomes.
Statistical significance was set at p<0.05.

Results

Table 1 illustrates the causes of respiratory distress
in neonates, with prematurity being the most
common, affecting 45.5% of cases. Infections
followed, accounting for 27.3%, while meconium
aspiration syndrome and birth asphyxia contributed
to 10.9% and 16.4% of the cases, respectively.
Other causes included transient tachypnoea
(14.5%), congenital heart defects (6.4%),
pneumonia (20%), sepsis (12.7%), and a small
percentage of cases categorized as "others" (5.5%).

Table 2 shows the causes of respiratory distress
(RD) in neonates along with their associated
outcomes. For most causes, a high percentage of
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neonates experienced good outcomes, with
infections and transient tachypnoea showing 86.7%
and 81.3% good outcomes, respectively.
Prematurity had an 84% good outcome rate, while
meconium aspiration syndrome and birth asphyxia
had lower percentages of good outcomes (75% and
66.7%). Poor outcomes were relatively low across
all causes, with pneumonia and birth asphyxia
showing higher percentages. The p-values indicate
that none of the associations are statistically
significant.

Table 3 shows the association between numerous
factors and outcomes in neonates with respiratory
distress. Irregular antenatal visits were significantly
linked to poor outcomes (p=0.001). No significant
differences were found for antepartum hemorrhage
(p=0.821), prolonged rupture of membranes
(p=0.347), antenatal steroid therapy (p=0.784),
meconium-stained liquor (p=0.887), and gestational
age (p=0.213). Mode of delivery, delayed crying,
and gender also had no significant impact (p-values
of 0903, 0.182, and 0.638, respectively).
Resuscitation was strongly associated with poor
outcomes (p=0.001), and onset of RD within 24
hours showed significant improvement in outcomes
(p=0.005).

Table 4 shows the association of various prognostic
factors with poor outcomes in neonates with
respiratory distress, based on a multivariate logistic
regression model. Irregular antenatal visits had an
exceptionally low odds ratio (0.15) and a high p-
value (0.984), indicating no significant association
with poor outcomes. Delayed crying had an odds
ratio of 2.45, but the p-value of 0.662 suggests no
statistically significant relationship.

The need for resuscitation showed an odds ratio of
0.05 and a p-value of 0.998, indicating no
significant effect on poor outcomes. Onset of
respiratory distress had an odds ratio of 0.35 and a
p-value of 0.273, again showing no significant
association. However, severe respiratory distress
had a higher odds ratio (12.5) and a significant p-
value (0.023), indicating a strong association with
poor outcomes.

Table 1: Causes of RD in studied neonate, (n=110).

Causes of Respiratory Distress N Percentage (%)
Prematurity 50 45.5

Infections 30 27.3

Meconium Aspiration Syndrome 12 10.9

Birth Asphyxia 18 16.4

Transient Tachypnoea 16 14.5

Congenital Heart Defects 7 6.4

Pneumonia 22 20

Sepsis 14 12.7

Others 6 5.5
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Table 2: Association of causes of RD and outcome of neonates with RD

Causes of RD Total | Good Outcome Poor Outcome P-value
n=99 | Percentage (%) | n=11 Percentage (%)
Prematurity 50 42 84 8 16 0.45
Infections 30 26 86.7 4 13.3 0.38
Meconium Aspiration Syndrome | 12 9 75 3 25 0.56
Birth Asphyxia 18 12 66.7 6 33.3 0.32
Transient Tachypnoea 16 13 81.3 3 18.7 0.47
Congenital Heart Defects 7 6 85.7 1 14.3 0.2
Pneumonia 22 17 77.3 5 22.7 0.63
Sepsis 14 10 71.4 4 28.6 0.58
Others 6 4 66.7 2 33.3 0.41
Table 3: Analysis of risk factors and outcome of neonates with RD
Parameters Total Good outcome, | % Poor outcome, | % P value
(n=99) (n=11)
Antenatal visit
Irregular 21 21 21.2 6 54.5 0.001
Regular 89 78 78.7 5 45.4
Antepartum hemorrhage
Yes 24 18 18.3 3 27.2 0.821
No 86 81 81.4 8 72.7
Prolonged rupture membrane
Yes 15 16 16.5 0 0.347
No 95 83 83.4 11 100
Antenatal steroid therapy
Yes 13 12 12.4 0 0.784
No 97 87 87.1 11 100
Meconium-stained liquor
Yes 9 05 5.4 0 0.887
No 101 94 94.8 11 100
Gestational age
Term 78 79 79.7 6 54.5
Preterm 19 19 19.5 5 45.4 0.213
Post term 13 1 1.2 0 0
Mode of delivery
NVD 43 28 28.3 3 27.2 0.903
LUCS 67 71 71.4 8 72.7
Delayed crying
No 66 41 413 8 72.7 0.182
Yes 44 58 58.7 3 27.2
Need of resuscitation
Yes 40 30 30.3 0 0.001
No 70 69 69.7 11 100
Onset of respiratory distress
Immediate after birth | 33 32 324 7 63.6
Within 24 hours 52 38 38.6 3 27.2 0.005
After 24 hours 25 29 294 1 9.0
Gender
Male 58 51 514 8 72.7 0.638
Female 52 48 48.5 3 27.2
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Table 4: Association of statistically significant risk factors of RD with poor outcome in studied neonates
istic regression model.

by multivariate lo

Prognostic Factors Adjusted OR P value 95% CI Lower | 95% CI Upper
Irregular antenatal visit 0.15 0.984 0.82 80.21

Delayed crying 245 0.662 0.37 37.34

Need of resuscitation 0.05 0.998 - -

Onset of RD 0.35 0.273 0.01 1.74

Severe RD 12.5 0.023 5.37 98.36

Discussion improving neonatal survival and recovery rates

The findings of this study highlight several risk
factors associated with poor outcomes in neonates
with respiratory distress (RD). While some of the
factors, such as irregular antenatal visits, delayed
crying, need for resuscitation, and onset of RD, and
did not show statistically significant associations
with poor outcomes, severe RD emerged as a
significant factor influencing neonatal outcomes.
Irregular antenatal visits, with an adjusted odds
ratio (OR) of 0.15, showed an exceptionally low
association with poor outcomes. Despite this low
OR, the high p-value (0.984) indicates that
antenatal care patterns had little to no impact on
RD outcomes in this study. This finding could
suggest that other factors beyond regular antenatal
visits might be more influential in predicting RD
severity. Previous studies have highlighted the
importance of regular antenatal visits in detecting
potential issues early; however, this study did not
find convincing evidence of their impact on
neonatal outcomes in the context of RD [8][9].

Delayed crying was another factor considered, with
an OR of 2.45. While delayed crying is often
associated with neonatal distress, the p-value of
0.662 indicates no statistically significant
relationship with poor outcomes in this study. This
could be due to the complex interplay of numerous
factors affecting neonatal outcomes, where delayed
crying alone might not be a strong predictor of RD
severity or outcome [10][11]. Need for
resuscitation, which had an exceptionally low OR
of 0.05 and a p-value of 0.998, was also found to be
insignificantly associated with poor outcomes.
Although resuscitation is a critical intervention, the
odds ratio suggests that in this study, its association
with poor outcomes was not as strong as expected,
possibly due to effective interventions that improve
the neonate’s chances of survival and recovery
[12][13].

Onset of RD also showed no significant impact on
poor outcomes with an OR of 0.35 and a p-value of
0.273. This finding indicates that the timing of
RD—whether immediate or within 24 hours—did
not significantly affect the likelihood of poor
outcomes. However, this is a key area for further
research, as other studies have shown that early
intervention following RD onset is crucial in
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[14][15].

Severe RD, however, stood out as a significant
factor in predicting poor outcomes. With an OR of
12.5 and a p-value of 0.023, severe RD was
strongly associated with poor neonatal outcomes.
This is consistent with the well-established
understanding that the severity of RD directly
correlates with increased mortality and morbidity.
Neonates with severe RD often require intensive
care and prolonged hospital stays, which
significantly impact their overall health and
prognosis [16][17].

Conclusion

In conclusion, while several prognostic factors such
as antenatal visits, delayed crying, and resuscitation
need further exploration, severe RD remains the
most significant predictor of poor outcomes in
neonates with RD. This emphasizes the importance
of early identification and appropriate management
of severe RD in improving neonatal survival and
long-term health outcomes. Further studies are
needed to better understand the other factors that
contribute to poor outcomes in neonates with RD,
as well as to explore the effectiveness of
interventions at various stages of RD onset.
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