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INTRODUCTION

Neonatal respiratory distress (RD) is a critical emergency characterized by tachypnea, grunting
nasal flaring, and chest retractions. It contributes substantially to neonatal intensive care unit
(NICU) morbidity and mortality worldwide. Prompt clinical recognition and timely intervention
are essential to prevent progressive hypoxemia and subsequent respiratory failure (Sweet et al .,
2023).

The global burden of neonatal respiratory failure is significant, with recent scoping reviews in-
dicating varying prevalence rates heavily influenced by regional healthcare resources and ma-
ternal-fetal risk factors (Tochie et al., 2024). Consequently, mapping local epidemiology is es-
sential for optimizing care pathways and allocating resources effectively, particularly in re-
source limited setting.

The etiology of NRD is multifactorial, encompassing pulmonary and systemic conditions. TTN
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and RDS are widely established as the primary culprits (De Luca et al.,2022). Other critical
causes include meconium aspiration syndrome (MAS) frequently associated with perinatal as-
phyxia in term or post-term infants (Monfredini et al., 2021), neonatal pneumonia, and congeni-
tal heart disease (CHD).

Several maternal and neonatal risk factors predispose infants to respiratory complications.
Prematurity, low birth weight (LBW), and male sex are strongly linked to RDS and adverse
short-term outcomes (Legesse et al., 2023; Wondie et al., 2023).

Analyzing the institutional epidemiological and clinical profile of RD is vital for identifying
modifiable risk factors and improving neonatal care. Therefore, this study aims to evaluate the
frequency, underlying etiologies, associated risk factors, and independent predictors of short-
term mortality among neonates admitted with RD to NICU of Al Bayda Medical Center, Libya,
over a 5-month period in 2023.

MATERIALS AND METHODS

This retrospective observational study was conducted at NICU of Al Bayda Medical Center, a re-
gional referral hospital providing specialized neonatal care. Data were extracted from medical files
of all neonates (n-139) admitted with a primary diagnosis of RD over a 5-month period (August to
December 2023).

A structured data extraction form captured: (1) Neonatal anthropometric data (sex, admission age,
birth weight, gestation number, and maturity); (2) Delivery parameters (mode and place of deliv-
ery); (3) clinical variables (onset time, severity (mild, moderate, sever), and primary etiology); and
(4) Maternal/Outcome data (maternal problems, associated neonatal complications, hospitalization
duration, and discharge/death outcome).

Statistical analysis was performed using IBM SPSS version 20.0 (Armonk, NY: IBM Corp). Cate-
gorical variables were presented as frequencies and percentages, and evaluated using the Chi-square
test, applying Monte Carlo or Fisher’s exact corrections when expected cell counts fell below 5.
Continuous variables were tested for normality and expressed as mean + standard deviation (SD)
and median (range). One-way ANOVA (F-test) was used to compare continuous parameters across
multiple groups.

Given the anticipated limited number of deaths - low events per variable ratio- Firth's penalized lo-
gistic regression used to identify independent predictors of mortality with variables statistically sig-
nificant in bivariate analysis were entered into the model. Results are reported as Odd Ratios (OR)
and adjusted Odd Ratios (aOR) with 95% Confidence Interval (CI). Statistical significance was de-
fined as p< 0.05.

RESULTS

The cohort comprised 139 neonates: 80 males (57.6%) and 59 females (42.4%). The vast majori-
ty (97.15%) were admitted on day 1 of life (median age: 1 day; range: 1-15 days). The mean birth
weight was 2.67 = 0.83 kg, with 91.4% singletons and 71.9% full-term infants. Deliveries primarily
occurred via C/S (66.2%) and within a hospital setting (64.7%). Maternal medical conditions (pre-
dominantly diabetes and hypertension) were documented in 26.6% of cases. Clinical distress severi-
ty was mostly moderate (53.2%) or sever (45.3%). TTN was the most frequent etiology (51.8%),
followed by RDS (28.8%), MAS (7.9%), pneumonia (7.2%), and CHD (4.3%). Clinical complica-
tions developed in 14.4% neonates (Tablel).
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Table:(1). Socio-demographic clinical characteristics of the study sample (N=139)

Characteristic

No. (%)

Gender
Male
Female
Age at admission (days)
<1 Day
>1 Day

Median (Min. — Max.)

Weight (kg)
Mean £ SD.
Median (Min. — Max.)
Number of gestations
Single
Twin
Maturity
Pre-term
Full term
Mode of delivery
NVD
C/S
Place of delivery
Hospital
Clinic
In the car
Onset of RD
First 24 hrs.
48 Hrs.
72 Hrs.
>72 Hrs.
Duration (days)
<5 Days
>5 Days
Mean £ SD.
Median (Min. — Max.)
Cause of RD
TTN
RDS
MAS
Pneumonia
CHD
Degree
Mild
Moderate
Severe
Outcome
Discharge
Died
Associated complication
Maternal problems

80 (57.6%)
59 (42.4%)

135 (97.1%)
4 (2.9%)
1(1-15)

2.67+0.83
2.80 (0.60 — 4.50)

127 (91.4%)
12 (8.6%)

39 (28.1%)
100 (71.9%)

47 (33.8%)
92 (66.2%)

90 (64.7%)
48 (34.5%)
1(0.7%)

135 (97.1%)
0 (0.0%)
1(0.7%)
3 (2.2%)

98 (70.5%)
41 (29.5%)
451 +2.19
4(1-10)

72 (51.8%)
40 (28.8%)
11 (7.9%)
10 (7.2%)
6 (4.3%)

2 (1.4%)
74 (53.2%)
63 (45.3%)

116 (83.5%)
23 (16.5%)

20 (14.4%)
37 (26.6%)

SD: Standard deviation

The overall mortality rate was 16.5% (23 deaths). Outcomes differed significantly by RD etiology
(p< 0.001), with RDS exhibiting the highest mortality (16 deaths, 69.6% of all fatalities; y2=
22.371, p< 0.001), followed by TTN (5 deaths, 21.7%; x2=9.974, p=0.002) (Table 2).
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Table:(2). Relation between neonatal outcome and etiology of RD (N=139)
Etiology Discharged Died 12 p
TTN 67 (57.8%) 5 (21.7%) 9.974* 0.002*
RDS 24 (20.7%) 16 (69.6%) 22.371 <0.001*
MAS 11 (9.5%) 0 (0.0%) 2.368 FEp =0.211
Pneumonia 10 (8.6%) 0 (0.0%) 2.136 FEp =0.214
CHD 4 (3.4%) 2 (8.7%) 1.280 FEp =0.259

x% Chisquare test  FE: Fisher Exact *: Statistically significant at p < 0.05

RDS infants had the lowest mean birth weight (1.74 £ 0.65 kg; F = 36.250, p< 0.001) and oc-
curred predominantly in preterm infants (92.5%; 2= 117.79, p< 0.001). TTN cases were largely
delivered via C/S (88.9%; 2= 44.142, p< 0.001). Maternal problems were significantly higher in
neonates complicate by RDS (45.0%) and pneumonia (40.0%) (x2=12.723, p = 0.007).

Table:(3). Relation between cause of RD and different parameters (N=139)

TTN RDS MAS Pneumonia CHD Test of p
(n=72) (n =40) (n=11) (n=10) (n=6) Sig.
Weight (kg)
Mean + SD. 3.03 +£0.56 1.74 +0.65 3.29+0.65 2.86 +0.44 3:052 F= o0
Median (Min. - 3(1.90-450) 1.7(006-29) 33(23-45)  29(1.9-33) 3(24-38)  36.250 '
Max.)
Mat“”tgre_term 1(1.4%) 37 (92.5%) 0 (0.0%) 1(10.0%) 000%) A= M
Eull term 71 (98.6%) 3 (7.5%) 11 (100.0%) 9 (90.0%) 6(100.0%)  117.79°  <0.001
Mode of ?\Ie\'/'\éery 8 (11.1%) 18 (45.0%) 8 (72.7%) 9 (90.0%) 4667%) 4= M
oIS 64 (88.9%) 22 (55.0%) 3 (27.3%) 1 (10.0%) 2 (33.3%) 44.142°  <0.001
Associated compli-
cation 63 (87.5%) 34 (85.0%) 11 (100.0%) 7 (70.0%) 4(66.7%) = MCp=
No 9 (12.5%) 6 (15.0%) 0 (0.0%) 3 (30.0%) 2 (33.3%) 5.691 0.167
Yes
Maternal problems 2 MC._
No 61 (84.7%) 22 (55.0%) 8 (72.7%) 6 (60.0%) 5(833%) 1= p=_
Ves 11 (15.3%) 18 (45.0%) 3 (27.3%) 4 (40.0%) 1 (16.7%) 12.723°  0.007

MC: Monte Carlo; F: ANOVA; y% Chi square test ; *: Statistically significant at p < 0.05

A multivariable analysis using Firth's penalized logistic regression was used (Table4); sever dis-
tress (aOR = 6.45, 95%CI: 1,59-26.13, p =0.009) and the presence of neonatal complications (aOR
= 4.03, 95%CI: 1,27 -12.76, p =0.018) remained the only statistically significant independent pre-
dictors of neonatal mortality.

Table:(4). Bivariate and multivariable logistic regression analysis for mortality

Variable / Contrast Bivariate OR (95%Cl) Pvalue  Multivariable aOR (95%CI) P value
Birth weight (Normal >2.5 kg VS. 0.24 (0.07-0.79) 0.018 0.29 (0.07-1.24) 0,005
LBW <2.5kg) '
Maturity (Term VS. Preterm) 0.29 (0.09-0.96) 0.043 0.53 (0.13-2.20) 0.378
Mode of delivery (Vaginal VS. Cesare- 1.72 (0.52-5.70) 0.376 - )
an)
Duration (>5 days VS. <5 days) 0.14 (0.04-0.53) 0.004 - -
Cause group (Others VS. High -risk) 0.19 (0.06-0.62) 0.006 - -
Degree of distress (Sever VS. 8.59 (1.81-40.73) 0.007 6.45 (1.59-26.13) 0.009
Mild/Moderate) '
Complications (Yes VS. No) 4.40 (1.34-14.43) 0.014 4.03 (1.27-12.76) 0.018




Al-Mukhtar Journal of Sciences 00 (0): 01-08, 2026 page 5of 8

OR: Odd Ratio; aOR: adjusted Odd Ratio; Cl: Confidence Interval; significant at p <0.05; Multivariable estimates were
obtained using Firth's penalized logistic regression to mitigate bias from the low events-per-variable ratio (23 deaths / 4
predictors; EPV=5.75, below the recommended threshold of 10); Significant at p < 0.05.

DISCUSSION

This retrospective analysis provides essential epidemiological insights into NRD at Al Bayda Medi-
cal Center. TTN was identified as the primary driver of NICU respiratory admissions (51.8%),
closely linked to full-term infants (98.6%) and C/S deliveries (88.9%). This confirms well-
documented pathophysiology, where the absence of natural labor processes suppresses fetal al-
veolar fluid reabsorption, positioning TTN as the most common, yet mostly benign, cause of
term neonatal morbidity (Alhassen et al., 2021; Neri et al., 2025).

In contrast, the actual mortality burden was heavily driven by RDS, which accounted for
69.6%o0f all fatalities. Structural pulmonary immaturity and surfactant deficiency in preterm in-
fants explain this high lethality, reinforcing that while TTN is highly prevalent, RDS requires
immediate protocol-driven interventions to safeguard survival (De Luca, 2021; De Luca et al.,
2022). Mirroring findings by Legesse et al. (2023) and Wondie et al. (2023), who isolated
prematurity as a chief arbiter of poor neonatal outcomes. Furthermore, maternal medical prob-
lems were significantly higher in the RDS group (45.0%), aligning with evidence that maternal
diabetes and hypertensive emergencies delay surfactant production and increases respiratory
morbidity (Li et al., 2019; Stylianou-Riga et al., 2021; Zhu et al., 2023).

The multivariable model conclusively demonstrated that sever distress (aOR: 6.45) and the de-
velopment of neonatal complications (aOR:4.03) are the strongest independent predictors of
mortality. This emphasizes the vital need for immediate, lung-protective management path-
ways, including the early initiation of continuous positive airway pressure (CPAP) and Less In-
vasive Surfactant Administration (LISA) in high-risk preterm cohorts (Boel et al., 2022; Silvei-
ra et al., 2024). Adherence to standardized European Consensus Guidelines is critical to reduc-
ing these preventable fatalities (Sweet et al., 2023; Hibberd et al., 2024). Furthermore, the
shorter duration of stay observed among deceased neonates reflects early, and rapid clinical de-
terioration.

This study is constrained by its single-center, retrospective design, a modest sample size
(n=139), and a 5-month window, which may limit wider generalizability. Nonetheless, it serves
as a baseline for future multi-center prospective study in Libya.

CONCLUSION

While TTN represents the most frequent cause of NRD predominantly affecting term infants deliv-
ered via C/S, the actual mortality burden is fundamentally driven by RDS and prematurity. Enhanc-
ing regional antenatal screening, optimizing elective delivery timing, and ensuring immediate ac-
cess to advanced non-invasive ventilation (CPAP) and surfactant therapy are paramount to reducing
neonatal mortality.
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