1OSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 25, Issue 2 Ser. 1 (February. 2026), PP 01-05
www.iosrjournals.org

Determine The Relationship Between Various Clinical
Conditions And Biochemical Factors With The Outcome
Of Ventilated Neonates

Hossain ME, Rana AKMS, Rahman ASMA, Islam MA
Assistant Professor, Department Of Pediatrics, Bangladesh Shishu Hospital & Institute, Dhaka, Bangladesh
Medical Officer, Bangladesh Shishu Hospital & Institute, Dhaka, Bangladesh
Medical Officer, Bangladesh Shishu Hospital & Institute, Dhaka, Bangladesh
Professor, Department Of Pediatrics, Dhaka Shishu Hospital, Dhaka, Bangladesh

Abstract

Introduction: Mechanical ventilation is a life-saving intervention in critically ill neonates but is associated with
high mortality, particularly in low-resource settings. Clinical conditions, metabolic disturbances, and
complications during ventilation may significantly influence neonatal outcomes. Understanding these factors is
crucial to improving survival rates.

Aim of the Study: This study aimed to observe the relationship between various clinical conditions and
biochemical factors with the outcome of ventilated neonates admitted to the ICU.

Methods: This prospective observational study was conducted in the ICU of Dhaka Shishu Hospital from June
2007 to March 2008. A total of 60 neonates requiring mechanical ventilation were enrolled. Baseline and
perinatal characteristics, primary clinical diagnoses, arterial blood gas (ABG) parameters, and biochemical
markers (serum sodium, potassium, blood urea, creatinine, glucose) were recorded. Complications during
ventilation were also monitored. Outcomes were classified as improved (survived) or died. Data were analyzed
using independent t-tests and chi-square tests, with p<0.05 considered significant.

Results: Among 60 ventilated neonates, 23 (38.3%,) improved and 37 (61.7%,) died. No significant association
was observed between survival and sex, gestational age, or birth weight (p>0.05). Common diagnoses were birth
asphyxia (30%), sepsis (23.3%), and RDS (15%); diagnosis was not significantly associated with outcome. ABG
abnormalities (lower pH, PQO:, bicarbonate; higher PCO: and base deficit) were strongly associated with
mortality (p<0.001). Non-survivors had lower serum sodium and glucose and higher potassium, urea, and
creatinine (p<0.01). The occurrence of any complication during ventilation was significantly linked with death
(p=0.006).

Conclusion: Metabolic derangements, renal dysfunction, and complications during ventilation are strong
predictors of mortality in ventilated neonates. Early detection and correction of these abnormalities, along with
careful monitoring, can improve survival outcomes.
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I. Introduction

Mechanical ventilation remains a cornerstone of neonatal intensive care, providing vital respiratory
support to critically ill newborns with respiratory failure and other systemic complications. Over the past decades,
advances in ventilator technology, improved monitoring, and evidence-based neonatal care have significantly
enhanced survival rates, particularly in high-income countries. However, in low- and middle-income settings such
as Bangladesh, neonatal mortality among ventilated infants remains high due to late presentation, limited
infrastructure, and inadequate biochemical and clinical monitoring (1,2). Respiratory failure is a common
indication for mechanical ventilation in the neonatal intensive care unit (NICU). The major causes include
respiratory distress syndrome (RDS), birth asphyxia, meconium aspiration syndrome, pneumonia, and sepsis
(2,3). Despite advances in neonatal intensive care, mortality among mechanically ventilated neonates remains
high. Studies from South Asia and Africa report 30—60 % mortality, with some critically ill cohorts exceeding 70
%(4,5). Understanding how various clinical and biochemical factors influence the prognosis of these critically ill
neonates is therefore essential for improving outcomes and optimizing resource utilization. Several studies have
demonstrated that biochemical and metabolic derangements play a pivotal role in determining neonatal survival.
Abnormalities in arterial blood gas (ABG) parameters such as acidosis, hypercapnia, and hypoxemia reflect the
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severity of respiratory and metabolic compromise and are strongly correlated with poor outcomes (6,7). Similarly,
disturbances in serum electrolytes, blood urea, and creatinine levels are indicative of renal dysfunction and
systemic involvement, which can complicate the course of mechanical ventilation(8,9). Neonates with significant
hypoglycemia, hyponatremia, or hyperkalemia are particularly vulnerable, as these imbalances can precipitate
cardiac arrhythmias, seizures, and multi-organ failure (10). Complications arising during ventilation such as
pneumothorax, ventilator-associated pneumonia (VAP), pulmonary hemorrhage, and secondary sepsis, further
worsen prognosis. The development of such complications is associated with a two- to threefold increase in
mortality among ventilated neonates. Preventive strategies, including aseptic suctioning, careful ventilator
management, and early extubation, have been shown to reduce the incidence of these complications and improve
outcomes (11,12). While international studies have extensively examined the prognostic value of clinical and
biochemical parameters, data from Bangladesh and similar low-resource settings remain limited. Local variations
in perinatal care, infection control practices, and biochemical monitoring can influence survival patterns and make
it important to identify context-specific predictors of outcome. The integration of ABG analysis and biochemical
profiling into routine NICU monitoring may enable clinicians to identify high-risk neonates earlier and implement
timely corrective measures, thereby reducing mortality. This study was therefore designed to bridge this
knowledge gap by systematically evaluating the relationships between clinical characteristics, primary diagnoses,
biochemical parameters, and complications during ventilation with the outcomes of ventilated neonates.

II.  Methods

This prospective observational study was conducted in the Intensive Care Unit (ICU) of Dhaka Shishu
Hospital, a tertiary care pediatric center, from June 2007 to March 2008. A total of 60 neonates requiring
mechanical ventilation during this period were enrolled consecutively. Demographic and perinatal data including
sex, gestational age, birth weight, and maturity status were recorded. Clinical diagnoses necessitating ventilation,
such as birth asphyxia, neonatal sepsis, respiratory distress syndrome, meconium aspiration syndrome,
pneumonia, and congenital heart disease, were documented. All neonates received intermittent positive pressure
ventilation, and arterial blood gas (ABG) analysis was performed at initiation and as clinically indicated,
recording pH, PaCO-, PaO., bicarbonate, base excess, and oxygen saturation. Laboratory parameters including
serum sodium, potassium, blood urea, creatinine, and random blood glucose were measured in the hospital
laboratory. Complications during ventilation, such as pneumothorax, ventilator-associated pneumonia,
pulmonary hemorrhage, and sepsis, were closely monitored. Neonatal outcomes were classified as improved
(survived) or died (non-survivor). Data were analyzed using SPSS version 16.0, with continuous variables
expressed as mean = SD and categorical variables as frequency and percentage. Independent t-tests and chi-square
tests were used for comparisons, with a p-value <0.05 considered statistically significant. The study was approved
by the Ethical Review Committee of Dhaka Shishu Hospital, and informed consent was obtained from parents or
guardians of all participants.

Inclusion Criteria
o Neonates (0-28 days) needing mechanical ventilation.
o Complete clinical and laboratory data available.

Exclusion Criteria

e Major lethal congenital anomalies.
o Transferred before outcome.

o Ventilated only postoperatively.

III.  Results
Table 1: Baseline and Perinatal Characteristics Associated with Neonatal Outcome (N = 60)

Variable Total (N=60) | Improved (n=23) | Died (n=37) | p-value
Sex
Male 36 (60.0%) 14 (60.9%) 22 (59.5%) 0915
Female 24 (40.0%) 9 (39.1%) 15 (40.5%)
Gestational Age (weeks) 35.6+4.31 36.4+3.83 35.1+4.57 0.312
Birth Weight (kg) 2.42+0.74 2.59 +0.69 2.31+0.76 0.187
Preterm (<37 weeks) 34 (56.7%) 11 (47.8%) 23 (62.2%) 0.276
Term (>37 weeks) 26 (43.3%) 12 (52.2%) 14 (37.8%)

Data presented as mean + SD or n (%). Independent t-test and chi-square tests were used as appropriate.

As shown in Table 1, male neonates comprised 60% of the study population, with no significant sex
difference between the improved and died groups (p=0.915). The mean gestational age was 35.6 + 4.31 weeks,
and the mean birth weight was 2.42 + 0.74 kg. Neither gestational age nor birth weight showed a significant
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association with outcome (p=0.312 and p=0.187, respectively). Preterm births were slightly more frequent among
non-survivors (62.2%) compared to survivors (47.8%), though the difference was not statistically significant
(p=0.276).

Table 2: Primary Clinical Diagnoses and Their Association with Outcome

Diagnosis / Indication for Ventilation | Total (N=60) | Improved (n=23) | Died (n=37) | p-value
Birth asphyxia 18 (30.0%) 8 (34.8%) 10 (27.0%) 0.530
Neonatal sepsis 14 (23.3%) 4 (17.4%) 10 (27.0%) 0.407
Respiratory distress syndrome (RDS) 9 (15.0%) 2 (8.7%) 7 (18.9%) 0.294
Meconium aspiration syndrome 7 (11.7%) 4 (17.4%) 3 (8.1%) 0.296
Pneumonia 5 (8.3%) 2 (8.7%) 3 (8.1%) 0.936
Congenital heart disease 4 (6.7%) 1 (4.3%) 3 (8.1%) 0.592
Others 3 (5.0%) 2 (8.7%) 1 (2.7%) 0.309

The most common indication for ventilation was birth asphyxia (30%), followed by neonatal sepsis
(23.3%), and respiratory distress syndrome (15%) (Table 2). No specific diagnosis showed a statistically
significant association with outcome (all p > 0.05).

Table 3: Arterial Blood Gas (ABG) Parameters and Their Relationship with Neonatal Outcome

Parameter Improved (n=23, Mean + SD) | Died (n=37, Mean + SD) | p-value

pH 7.32+£0.07 7.19+0.09 <0.001*

PCO: (mmHg) 41.2+84 52.6+9.7 <0.001*
PO: (mmHg) 67.5+£11.2 52.8+10.6 <0.001*
HCOs~ (mmol/L) 214432 179+3.6 <0.001*
Base excess (mmol/L) -3.8+2.1 -7.4+£35 <0.001*
Oxygen saturation (%) 90.7+4.6 80.9+5.7 <0.001*

As shown in Table 3, all ABG parameters were significantly different between the improved and died
groups (p <0.001). Non-survivors had significantly lower pH (7.19 + 0.09 vs 7.32 = 0.07), lower PO, bicarbonate,
and oxygen saturation, and higher PCO: and base deficit values. These findings indicate that severe metabolic

and respiratory derangements were strongly associated with poor outcome.

Table 4: Biochemical and Electrolyte Factors Associated with Outcome

Parameter Improved (Mean £ SD) | Died (Mean £ SD) | p-value

Serum sodium (mmol/L) 138.2+3.8 134.6+4.2 0.002*
Serum potassium (mmol/L) 4.1£0.6 4.8+0.8 0.001*
Random blood glucose (mg/dL) 87.3+14.1 72.8+18.3 0.001*
Blood urea (mg/dL) 345+9.6 48.2+13.7 <0.001*
Serum creatinine (mg/dL) 0.69+0.15 0.91+0.19 <0.001*

Non-survivors had significantly lower serum sodium and random blood glucose levels and higher serum
potassium, blood urea, and creatinine levels compared to survivors (all p < 0.01) (Table 4). These biochemical
abnormalities reflect significant metabolic disturbances and renal dysfunction among the neonates who died.

Table 5: Complications During Ventilation and Their Relationship with Outcome

Complication Total (N=60) | Improved (n=23) | Died (n=37) | p-value
Pneumothorax 5(8.3%) 1 (4.3%) 4 (10.8%) 0.379
Ventilator-associated pneumonia (VAP) 7 (11.7%) 2 (8.7%) 5 (13.5%) 0.580
Sepsis during ventilation 11 (18.3%) 2 (8.7%) 9 (24.3%) 0.126
Pulmonary hemorrhage 4 (6.7%) 0 (0.0%) 4 (10.8%) 0.112

No complication 33 (55.0%) 18 (78.3%) 15 (40.5%) 0.006*

In Table 5, complications were noted in 27 (45%) neonates. Pneumothorax, ventilator-associated
pneumonia, and sepsis occurred more frequently among non-survivors, though these differences were not
statistically significant. However, the absence of any complication was significantly associated with survival
(78.3% vs 40.5%, p=0.006), suggesting that complication-free ventilation markedly improved outcomes.

IV.  Discussion
This study investigated the association between clinical, biochemical, and ventilator-related factors and
the outcomes of 60 ventilated neonates. Among these, 23 (38.3%) improved while 37 (61.7%) died, reflecting the
critical condition of neonates requiring mechanical ventilation in resource-limited neonatal intensive care settings.
In this study, male neonates (60%) were slightly more common; however, sex did not significantly influence
survival (p = 0.915). The mean gestational age was 35.6 +4.31 weeks, and the mean birth weight was 2.42 +0.74
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kg, neither of which significantly differed between survivors and non-survivors (p=0.312 and 0.187, respectively).
Preterm infants (<37 weeks) made up 56.7% of the population, and although mortality was higher among preterm
neonates (62.2%), the difference was not statistically significant. Similar findings were reported by Kumar et al.
(2023) and Basu et al. (2008), who also observed a male predominance among ventilated neonates, but noted no
sex-based survival difference (13,14). In contrast, Basu et al. (2008) reported a significantly higher mortality
among very low birth weight neonates, reflecting the influence of extreme prematurity and limited pulmonary
reserve (14). Therefore, in our cohort, gestational and birth-related factors appeared less predictive of outcome
compared to metabolic and biochemical derangements. The most common indications for ventilation were birth
asphyxia (30%), neonatal sepsis (23.3%), and respiratory distress syndrome (RDS) (15%). Although mortality
was higher among neonates with sepsis (71%) and RDS (78%), none of the diagnostic groups showed a
statistically significant association with survival (p>0.05). Similar diagnostic distributions have been reported by
Riyas et al. (2003) and Moshiro et al. (2019), where perinatal asphyxia and sepsis were the leading causes of
neonatal ventilation (15,16). Igbal et al. (2015) also observed that outcomes in ventilated neonates were not
primarily determined by diagnosis but by the timing and adequacy of intervention (2). Yehouala et al. (2024)
reported a 42% survival among asphyxiated neonates, comparable to our 44% survival rate in birth asphyxia cases
(17). Higher sepsis-related mortality in our study could be attributed to multidrug-resistant infections and late
referral. Thus, while underlying diagnosis influences ventilation need, survival is more closely linked to the
severity of systemic compromise. Arterial blood gas analysis showed strong associations between deranged
parameters and mortality. Non-survivors had lower pH (7.19 vs. 7.32), higher PCO: (52.6 vs. 41.2 mmHg), lower
PO: (52.8 vs. 67.5 mmHg), and greater base deficit (-7.4 vs. -3.8 mmol/L), all statistically significant (p<0.001).
This indicates that both respiratory acidosis and hypoxemia strongly predicted poor outcomes. These findings
align with Basu et al. (2015), who found that severe metabolic acidosis and hypoxemia independently predicted
mortality among ventilated neonates(14). Brown et al. (2016) similarly reported that neonates with pH <7.2 or
PO: <60 mmHg had over twice the risk of death (18). Furthermore, Igbal et al. (2015) noted that persistent
hypoxemia during ventilation was linked to adverse neurological sequelae and increased mortality (2). The current
study thus reinforces that aggressive correction of acid-base and oxygenation abnormalities is critical for
improving neonatal survival. Biochemical analysis revealed significant abnormalities among non-survivors. They
had lower serum sodium (134.6 vs. 138.2 mmol/L) and random blood glucose (72.8 vs. 87.3 mg/dL), but higher
potassium (4.8 vs. 4.1 mmol/L), urea (48.2 vs. 34.5 mg/dL), and creatinine (0.91 vs. 0.69 mg/dL). All differences
were statistically significant (p<0.01). These findings are in line with Segar et al. (2021), who demonstrated that
electrolyte disturbances, particularly hyponatremia and hyperkalemia, are common in critically ill neonates and
strongly predict poor prognosis (19). Hypoglycemia observed in non-survivors corroborates the findings of
Abramowski et al. (2023), where neonatal hypoglycemia at the onset of respiratory distress significantly increased
mortality risk (20). The combination of electrolyte imbalance, renal dysfunction, and glucose instability likely
reflects multiorgan involvement in critical illness. Hence, meticulous biochemical monitoring and correction are
essential components of neonatal intensive care. During ventilation, 45% of neonates developed complications.
Among these, pneumothorax occurred in 8.3%, VAP in 11.7%, and sepsis in 18.3%. The presence of any
complication was significantly associated with death (p=0.006), although individual complications did not reach
statistical significance. Similar complication rates were reported by Cernada et al. (2014), who observed a 43%
overall complication rate among ventilated neonates and found that the presence of any ventilator-associated
complication doubled the risk of death (21). Pulmonary hemorrhage, though less frequent in our study (6.7%),
was fatal in all affected neonates, echoing the findings of Ferreira et al. (2014)(22). Our data reinforce that
minimizing ventilator-related morbidity is crucial for improving survival.

Limitations of the Study:
This study was conducted in a single tertiary care center with a relatively small sample size, limiting the
generalizability of the findings.

V.  Conclusion
In ventilated neonates, acid-base imbalances, electrolyte disturbances, renal dysfunction, and ventilator-
related complications significantly increase the risk of mortality. Baseline demographic factors and primary
diagnoses were less predictive of outcome, highlighting the importance of dynamic monitoring and timely
intervention during the course of mechanical ventilation.

VI. Recommendations
Neonatal intensive care should emphasize early detection and correction of ABG and biochemical
abnormalities. Standardized protocols for ventilator management, complication prevention, and biochemical
monitoring should be implemented. Future studies with larger cohorts and long-term follow-up are recommended
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to develop risk stratification models that can guide clinical decision-making and improve neonatal survival in
resource-limited settings.
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