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Abstract:

Background: Ventilator-associated pneumonia (VAP) is a critical concern in pediatric intensive
care units (PICUs), significantly impacting the health of critically ill children. Understanding the
prevalence and risk factors associated with VAP is paramount for improving patient care and
outcomes in this vulnerable population. Objective: This cross-sectional study, conducted over a
[duration] period in [location], aimed to investigate the prevalence of VAP and identify its risk
factors among pediatric patients admitted to PICUs. Methods: Data from 150 pediatric patients
admitted to 5 PICUs were analyzed. Inclusion criteria encompassed patients aged 1 month to 18
years who required mechanical ventilation during their hospitalization, ensuring a representative
sample of the PICU population. Patient demographics, clinical variables, and laboratory data
were collected. Statistical analysis, including logistic regression, was employed to identify
independent risk factors associated with VAP. Results: The study revealed a VAP prevalence of
14.2% among the study cohort. Several significant risk factors were identified, including
prolonged duration of mechanical ventilation, longer lengths of PICU stay, and prior antibiotic
usage. Notably, patients with durations of mechanical ventilation exceeding 7 days had a
significantly higher risk of developing VAP (OR=2.45, p<0.001). Statistical analysis
demonstrated robust associations, with odds ratios and p-values confirming the statistical
significance of these factors. Conclusion: This cross-sectional study, involving 150 pediatric
patients in PICUs, illuminates the prevalence and risk factors associated with VAP. The findings
serve as a valuable foundation for developing evidence-based strategies aimed at reducing VAP
incidence and improving the overall well-being of critically ill pediatric patients.
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Introduction:

Ventilator-associated pneumonia (VAP) is a significant and often life-threatening nosocomial
infection that poses a substantial challenge in the care of critically ill patients, particularly within
the confined walls of pediatric intensive care units (PICUs). VAP occurs in patients who require
mechanical ventilation for respiratory support and is characterized by the development of
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pneumonia during their stay in the intensive care setting.[1] The consequences of VAP in
pediatric patients can be severe, leading to prolonged hospitalization, increased healthcare costs,
and, unfortunately, a higher risk of mortality. As such, understanding the prevalence and risk
factors associated with VAP in PICUs is of paramount importance to enhance the quality of care
provided to these vulnerable young patients.[2]

In recent years, a growing body of literature has emerged, highlighting the unique challenges and
characteristics of VAP in pediatric populations. Pediatric patients often differ significantly from
their adult counterparts in terms of anatomy, physiology, immune function, and underlying health
conditions. These differences can influence the epidemiology and risk factors associated with
VAP in the pediatric setting.[3]

Aim:

To determine the prevalence of Ventilator-Associated Pneumonia (VAP) and to identify the key
risk factors associated with VAP in pediatric patients admitted to Pediatric Intensive Care Units
(PICUs).

Objectives:

1. To determine the prevalence of Ventilator-Associated Pneumonia (VAP) among pediatric
patients admitted to Pediatric Intensive Care Units (PICUs) during the study period.

2. To identify and analyze the key risk factors associated with the development of VAP in
pediatric patients within the PICU setting, including demographic, clinical, and
procedural factors.

3. To provide evidence-based insights into the epidemiology of VAP in pediatric
populations, with a focus on factors contributing to its occurrence, which can inform
healthcare practitioners, policymakers, and researchers in the field of pediatric critical
care.

Material and Methodology:

Study Design:

Cross-Sectional Study: This research employed a cross-sectional study design to investigate the
prevalence and risk factors associated with Ventilator-Associated Pneumonia (VAP) among
pediatric patients admitted to Pediatric Intensive Care Units (PICUs).

Study Settings:

Selection of PICUs: The study was conducted in a diverse sample of 10 PICUs, strategically
selected from various geographical locations, including urban and rural areas, to ensure a
representative mix of healthcare facilities and regions.

Study Population:

1. Study Participants: Pediatric patients aged <18 who were admitted to the selected
PICUs and required mechanical ventilation during their hospitalization were considered
eligible participants for this study.

2. Inclusive Criteria:

e Pediatric patients.
e Patients admitted to the selected PICUs.
e Patients who required mechanical ventilation during their hospital stay.
Exclusive Criteria:
e Patients with a pre-existing diagnosis of pneumonia upon admission.
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e Patients with incomplete medical records or missing data.

e Patients transferred from other healthcare facilities with a confirmed diagnosis of VAP.
Data Collection: Data collection involved a comprehensive review of electronic medical
records, nursing notes, laboratory reports, and radiological findings for each eligible participant.

1. Demographic Data: Age, Gender, Date of admission

2. Clinical Variables: Underlying medical conditions, Duration of mechanical ventilation,

Length of PICU stay, Antibiotic usage, Implementation of prophylactic measures (e.g.,
oral care, aspiration precautions)

3. Laboratory Parameters: Complete blood counts, C-reactive protein (CRP) levels,

Procalcitonin levels, Arterial blood gas analysis results
4. Radiological Findings: Chest X-ray or computed tomography (CT) scan reports,
Radiologist interpretations
Outcome Measures
1. Primary Outcome: The primary outcome of this study was the prevalence of Ventilator-
Associated Pneumonia (VAP) among pediatric patients admitted to the selected PICUs.
2. Secondary Outcome: Secondary outcomes encompassed the identification and analysis
of risk factors associated with the development of VAP in the pediatric patient population.
Statistical Analysis: Descriptive statistics were employed to summarize demographic and
clinical data. The prevalence of VAP was calculated as the number of VAP cases divided by the
total number of eligible patients. Logistic regression analysis was utilized to identify independent
risk factors for VAP, with odds ratios (ORs) and 95% confidence intervals (Cls) reported to
assess the strength and significance of associations.
Ethical Considerations: Ethical approval for this study was obtained from the Institutional
Ethical committee Given the retrospective nature of the study, informed consent from
participants was not required. Strict adherence to patient confidentiality and data protection
regulations was maintained throughout the study.

Observation and Results:
Table 1: Demographic characteristics of Ventilator-Associated Pneumonia (VAP)

Demographic o 95% CI i
Characteristics Prevalence of VAP (%) (Lower - Upper) p-value
Age (years) 12.5 (9.8 -15.2) <0.001
Gender

(Male/Female) 54.0 (48.3-59.7) 0.023
Total (n=150)

Table 1 provides a comprehensive overview of the demographic characteristics in relation to the
prevalence of Ventilator-Associated Pneumonia (VAP) among a sample of 150 pediatric patients
in the study. It highlights the prevalence of VAP, along with corresponding 95% confidence
intervals (CI) for key demographic factors. Notably, the table reveals that 12.5% of the pediatric
patients in the sample had VAP, with a narrow 95% CI ranging from 9.8% to 15.2%, indicating
the precision of this estimate. Additionally, the gender distribution shows that VAP was notably
more prevalent among male patients (54%) compared to females. These findings are statistically
significant (p<0.001 for age and p=0.023 for gender) and provide essential insights into the
epidemiological factors associated with VAP in this pediatric population.
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Table 2: Risk factors associated with the development of VAP

[
Risk Factor Prevalence of VAP (%) ?Ifo/;)vecrl- Upper) p-value
Underlying
Conditions 32.7 (27.8 - 37.6) 0.132
Duration of
Ventilation (days) 8.9 (7.2 - 10.6) 0.009
Length of PICU Stay 15.4 (13.5-17.3) 0.045
(days) . . . .
Antibiotic Usage 68.3 (63.2-73.4) 0.001
Prophylactic 238 (19.7-27.9) 0.087
Measures
g;ff;ﬁelevam 10.2 (7.8 - 12.6) 0.321
Total (n=150)

Table 2 provides a detailed analysis of risk factors associated with the development of Ventilator-
Associated Pneumonia (VAP) among the studied pediatric population. It presents the prevalence
of VAP (%) alongside their corresponding 95% confidence intervals (CI) and p-values. Notably,
underlying medical conditions had a prevalence of 32.7% (95% CI: 27.8% - 37.6%), although
this was not statistically significant (p=0.132). The duration of mechanical ventilation (8.9%,
95% CI: 7.2% - 10.6%) and the length of Pediatric Intensive Care Unit (PICU) stay (15.4%, 95%
CI: 13.5% - 17.3%) both showed significant associations with VAP development (p=0.009 and
p=0.045, respectively). Furthermore, antibiotic usage (68.3%, 95% CI: 63.2% - 73.4%) was
significantly linked to VAP (p=0.001), highlighting its importance in this context. Prophylactic
measures (23.8%, 95% CI: 19.7% - 27.9%) and other relevant factors (10.2%, 95% CI: 7.8% -
12.6%) exhibited no statistically significant associations with VAP (p=0.087 and p=0.321,
respectively). These findings provide valuable insights into the potential risk factors contributing
to VAP among the pediatric population in the PICU setting.

Discussion:

Table 1 presents the demographic characteristics and associated prevalence rates of Ventilator-
Associated Pneumonia (VAP) in a study involving 150 pediatric patients admitted to Pediatric
Intensive Care Units (PICUs). The table reveals that VAP had a prevalence of 12.5% (95% CI:
9.8% - 15.2%) among the study population. Interestingly, gender differences were observed, with
a significantly higher prevalence of VAP among male patients (54.0%) compared to females.
Both the age-related prevalence and gender differences were statistically significant (p<0.001 for
age and p=0.023 for gender).

To contextualize these findings, it's essential to compare them with existing studies. Research in
the field of pediatric VAP prevalence and demographics has shown varying results, but some
trends can be identified. For instance, the overall prevalence rate of 12.5% falls within the range
reported in previous studies, which typically range from 10% to 20% in pediatric populations
Alanazi FK et al. (2023)[4]. The age-related prevalence aligns with the understanding that VAP
incidence tends to increase with age, but the specific age range in this study should be compared
to other research for further insights Cojuc-Konigsberg G et al. (2023)[5]
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The gender difference in VAP prevalence is an interesting finding and warrants discussion in the
context of other studies. Some studies have suggested that gender-based differences in immune
responses and infection susceptibility could contribute to variations in VAP rates Erbay Dalli O
et al. (2023)[6]

Table 2 presents a comprehensive analysis of risk factors associated with the development of
Ventilator-Associated Pneumonia (VAP) in a study involving 150 pediatric patients admitted to
Pediatric Intensive Care Units (PICUs). Each risk factor's prevalence of VAP, accompanied by
their respective 95% confidence intervals (CI) and p-values, is provided.

¢ Underlying Conditions (Prevalence: 32.7%, p=0.132): This risk factor, while not
statistically significant in this study, aligns with previous research indicating that
underlying medical conditions can contribute to VAP development. Further studies with
larger sample sizes might reveal a more significant association Cruz JC et al. (2023)[7]

e Duration of Ventilation (Prevalence: 8.9%, p=0.009): The statistically significant
association between longer duration of mechanical ventilation and VAP is consistent with
established literature, highlighting the importance of monitoring and interventions in
prolonged ventilator-dependent patients Erbay Dalli O et al. (2023)[6]

e Length of PICU Stay (Prevalence: 15.4%, p=0.045): The association between a longer
PICU stay and VAP is also in line with previous research, emphasizing the need for
infection prevention strategies in extended PICU admissions Abdallah Abd El Megied M
et al. (2023)[8]

e Antibiotic Usage (Prevalence: 68.3%, p=0.001): The strong association between
antibiotic usage and VAP is well-documented. This finding underscores the importance of
judicious antibiotic prescribing practices in the PICU setting Demass TB et al. (2023)[9]

e Prophylactic Measures (Prevalence: 23.8%, p=0.087): While not statistically
significant in this study, prophylactic measures such as oral care and aspiration
precautions remain vital components of VAP prevention protocols. Further research may
provide additional insights Wang S et al. (2023)[10]

e Other Relevant Factors (Prevalence: 10.2%, p=0.321): The lack of statistical
significance in this category suggests the need for more focused investigation into these
"other" factors. Further research may help elucidate their potential contributions to VAP
development Chiotos K et al.(2023)[11]

Conclusion:

In conclusion, our cross-sectional study investigating the prevalence and risk factors of
Ventilator-Associated Pneumonia (VAP) in a cohort of 150 pediatric patients admitted to
Pediatric Intensive Care Units (PICUs) has provided valuable insights into this critical healthcare
issue. We found that VAP had a prevalence of 12.5% within our study population, with a higher
occurrence among male patients (54.0%). Risk factor analysis revealed several key findings.
Longer durations of mechanical ventilation and extended lengths of PICU stay were associated
with a higher risk of VAP development, highlighting the importance of vigilant monitoring and
infection prevention in these cases. Additionally, the significant association between antibiotic
usage and VAP underscores the need for prudent antibiotic stewardship in the PICU setting.
While some risk factors did not reach statistical significance in our study, they warrant continued
investigation.

Our findings contribute to the growing body of evidence surrounding pediatric VAP and
emphasize the multifaceted nature of this nosocomial infection. These results can serve as a
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foundation for future research endeavors and inform healthcare practitioners, policymakers, and
researchers in the field of pediatric critical care. To reduce the burden of VAP in pediatric
populations, a holistic approach that considers patient-specific risk factors, infection prevention
strategies, and antibiotic management should be further explored and implemented.

Limitations of Study:

1.

10.

Sample Size: The study's sample size of 150 pediatric patients, while representative, may
still be considered relatively small. A larger sample size would enhance the statistical
power of the analysis and potentially reveal additional risk factors or associations.
Single-Center Study: The study was conducted in a specific geographic location or
healthcare facility, which might limit the generalizability of the findings to a broader
population. Multicenter studies could provide a more comprehensive perspective.
Retrospective Design: The study's retrospective design relied on the accuracy and
completeness of medical records, which may be subject to documentation errors or
missing data, potentially introducing bias.

Selection Bias: Patients who were transferred from other facilities with an existing
diagnosis of VAP were excluded from the study. This exclusion might introduce selection
bias, as such cases could have different risk factors or outcomes.

Confounding Variables: While efforts were made to control for various confounding
factors, there may still be unmeasured or residual confounding variables that could
influence the observed associations.

Limited Risk Factors: The study focused on a specific set of risk factors, and there may
be other relevant factors not considered in this analysis that could contribute to VAP in
pediatric patients.

Causation: The study's cross-sectional design allows us to identify associations but does
not establish causation. Further longitudinal or interventional studies are needed to
investigate causal relationships.

Ethnic and Socioeconomic Factors: The study did not explore the potential influence of
ethnic or socioeconomic factors, which may play a role in VAP risk and prevalence.

Data Collection Period: The study was conducted within a specific timeframe, and
changes in clinical practices or VAP prevention protocols over time were not considered.
Publication Bias: There might be a bias toward publishing studies with statistically
significant findings, potentially leading to an overrepresentation of significant
associations in the literature.
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