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Abstract:

Ventilator-associated pneumonia (VAP) is a critical complication affecting intensive care unit (ICU) patients with severe
pneumonia and respiratory failure, significantly impacting morbidity and mortality rates. This prospective study aims to
investigate the incidence, clinical outcomes, and risk factors associated with VAP in this vulnerable patient population.
Data were collected from ICU admissions at Tertiary Care Hospital in Central India between June 2023 and December
2023, focusing on patients diagnosed with severe pneumonia and requiring mechanical ventilation. The incidence of VAP,
defined by clinical criteria and microbiological confirmation, was assessed alongside patient outcomes, including length
of ICU stay, mortality rates, and antibiotic utilization. Multivariate analysis identified independent predictors of VAP
occurrence and associated complications. Findings underscore the profound clinical implications of VAP in ICU settings,
emphasizing the need for rigorous preventive strategies and optimized management protocols to improve patient
outcomes.

Introduction: Ventilator-associated pneumonia (VAP) is a prevalent nosocomial infection among critically ill patients
requiring mechanical ventilation in intensive care units (ICUs). It complicates the management of severe pneumonia and
respiratory failure, posing substantial challenges due to its association with increased morbidity, mortality, and healthcare
costs. The incidence of VAP varies widely, influenced by patient-specific factors, ICU practices, and antimicrobial
resistance patterns. Early recognition and appropriate management are crucial to mitigate the impact of VAP on patient
outcomes. This prospective study aims to explore the incidence, clinical impact, and risk factors associated with VAP
specifically in ICU patients with severe pneumonia and respiratory failure at Chirayu Medical College & Hospital.

Methods: This prospective cohort study included ICU patients diagnosed with severe pneumonia and requiring
mechanical ventilation, admitted to a Tertiary Care Hospital in Central India between June 2023 and December 2023.
Data were collected prospectively from electronic health records, focusing on demographic characteristics, comorbidities,
severity of illness scores, and microbiological profiles. VAP was diagnosed based on clinical criteria including new or
progressive infiltrates on chest radiography, purulent respiratory secretions, fever, leukocytosis, and microbiological
confirmation from lower respiratory tract specimens. Clinical outcomes such as ICU length of stay, duration of mechanical
ventilation, mortality rates, and antibiotic utilization were analyzed. Multivariate logistic regression was performed to
identify independent predictors of VAP occurrence and associated complications.

Results: Our study enrolled a total of 100 ICU patients, with 30 patients diagnosed with ventilator-associated pneumonia
(VAP) and 70 patients without VAP (Non-VAP).

Table 1 summarizes the demographic and clinical characteristics of the study cohort. There were no significant differences
in age (mean = SD, VAP vs. Non-VAP: 65 £ 12 vs. 63 £ 11 years, p = 0.25) or gender distribution (Male/Female, VAP
vs. Non-VAP: 18/12 vs. 45/25, p = 0.67) between the two groups. However, patients with VAP exhibited a significantly
higher mean APACHE 11 score (23 + 6 vs. 20 £ 5, p = 0.03%*), indicating a greater severity of illness at ICU admission.
Comorbidities such as diabetes, hypertension, chronic respiratory disease, and immunosuppression were comparable
between VAP and Non-VAP groups.

Table 1: Demographic and Clinical Characteristics of ICU Patients

Characteristic VAP Patients (n=30) = Non-VAP Patients (n=70) | p-value
Age (years, mean = SD) 65+ 12 63+11 0.25
Gender (Male/Female) 18/12 45/25 0.67
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APACHE Il score (mean £ SD) | 236 205

Comorbidities (%0)

- Diabetes 12 (40%) 20 (29%)

- Hypertension 14 (47%) 25 (36%)

- Chronic Respiratory Disease | 8 (27%) 10 (14%)

- Immunosuppression 5 (17%) 6 (9%)
*p <0.05

Table 2 presents the incidence and outcomes associated with VAP compared to Non-VAP patients. The incidence of VAP
in our ICU cohort was 30%. Patients with VAP had significantly longer ICU length of stay (28 + 10 days vs. 14 + 6 days,
p < 0.001%), prolonged duration of mechanical ventilation (20 + 8 days vs. 10 £ 4 days, p < 0.001*), higher ICU mortality
rate (50% vs. 14%, p < 0.001*), and increased antibiotic utilization (25 £ 9 days vs. 15 £ 6 days, p < 0.001*) compared to

Non-VAP patients.

Table 2: Incidence and Outcomes of VAP

Qutcome VAP Patients (n=30) | Non-VAP Patients (h=70) @ p-value

Incidence of VAP (%) 30% - -

ICU Length of Stay (days, mean + SD) 28+10 14+6 <0.001*

Duration of Mechanical Ventilation (days, mean + SD) | 20+ 8 10+4 <0.001*

ICU Mortality Rate (%) 15 (50%) 10 (14%) <0.001*

Antibiotic Utilization (days, mean + SD) 25+9 15+6 <0.001*
*p <0.05

Table 3 provides an overview of the pathogens identified in VAP patients. The most common pathogens isolated were
Pseudomonas aeruginosa (33%), Staphylococcus aureus (including MRSA, 27%), Klebsiella pneumoniae (20%),

Acinetobacter baumannii (13%), and Escherichia coli (7%).

Table 3: Pathogens Identified in VAP Patients

Pathogen Freguency (%)
Pseudomonas aeruginosa 10 (33%)
Staphylococcus aureus (MRSA) | 8 (27%)
Klebsiella pneumoniae 6 (20%)
Acinetobacter baumannii 4 (13%)
Escherichia coli 2 (T%)

Frequency of Pathogens Identified in VAP Patients

I Pseudomonas aeruginosa Staphylococcus aureus (MRSA) Klebsiella pneumoniae
Acinetobacter baumannii Escherichia coli
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Lastly, Table 4 presents the results of multivariate analysis identifying risk factors associated with VAP. Factors such as
higher APACHE 11 score (OR 1.15, 95% CI 1.04-1.26, p = 0.01*), prolonged duration of mechanical ventilation (OR 1.25,
95% CI 1.10-1.41, p < 0.001*), and previous antibiotic use (OR 1.20, 95% CI 1.05-1.37, p = 0.008*) were independently

associated with increased odds of developing VAP.

Table 4: Multivariate Analysis of Risk Factors for VAP
Risk Factor Odds Ratio (95% CI1) | p-value
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Age 1.02 (0.98-1.05) 0.27

APACHE Il score 1.15 (1.04-1.26) 0.01*

Duration of Mechanical Ventilation | 1.25 (1.10-1.41) <0.001*

Comorbidities (Presence) 1.35(0.89-2.03) 0.16

Previous Antibiotic Use 1.20 (1.05-1.37) 0.008*
*p <0.05

Discussion: Ventilator-associated pneumonia (VAP) remains a significant complication in critically ill patients,
particularly those with severe pneumonia and respiratory failure. Our prospective study provides valuable insights into
the epidemiology, risk factors, clinical outcomes, and microbiological profiles associated with VAP, contributing to the
existing literature on this challenging nosocomial infection.

Comparison of Incidence and Risk Factors: The incidence of VAP in our study cohort was 30%, which is consistent
with previous reports ranging from 10% to 30% in similar patient populations (1, 2). This incidence underscores the
persistent challenge of VAP despite advances in ICU care and infection control measures. Our findings align with previous
studies that have identified higher APACHE Il scores and prolonged mechanical ventilation as significant risk factors for
developing VAP (3, 4). The association between severity of illness at ICU admission (as indicated by APACHE 11 scores)
and VAP incidence highlights the critical role of initial disease severity in predisposing patients to subsequent infections
during their ICU stay.

Clinical Outcomes: Our study revealed several adverse clinical outcomes associated with VAP compared to non-VAP
patients. Patients with VAP experienced significantly longer ICU length of stay (28 + 10 days vs. 14 + 6 days, p <0.001*),
prolonged duration of mechanical ventilation (20 + 8 days vs. 10 * 4 days, p < 0.001*), higher ICU mortality rate (50%
vs. 14%, p < 0.001*), and increased antibiotic utilization (25 + 9 days vs. 15 + 6 days, p < 0.001*). These findings are
consistent with meta-analyses and large-scale studies that have demonstrated worse outcomes among VAP patients,
including higher mortality rates and increased healthcare costs (5, 6). The substantial impact of VAP on patient outcomes
underscores the urgent need for effective preventive strategies and early management interventions aimed at reducing
VAP-associated morbidity and mortality.

Microbiological Profile: In our study, the microbiological profile of VAP included predominantly multidrug-resistant
pathogens such as Pseudomonas aeruginosa, Staphylococcus aureus (including MRSA), Klebsiella pneumoniae,
Acinetobacter baumannii, and Escherichia coli. These findings are consistent with global trends reported in the literature,
emphasizing the complexity and diversity of pathogens contributing to VAP (7, 8). The identification of these pathogens
underscores the importance of targeted antibiotic therapy guided by local epidemiological data and antimicrobial
resistance patterns to optimize treatment outcomes in VAP patients.

Comparative Analysis of Preventive Strategies: Effective prevention strategies are crucial in mitigating the burden of
VAP. Our study highlights the need for multifaceted approaches tailored to the specific patient population and local
epidemiological context. While bundled interventions and surveillance programs have shown promise in reducing VAP
rates in some settings (9, 10), their implementation and efficacy can vary widely across healthcare institutions. Moreover,
emerging strategies such as antimicrobial stewardship, oral care protocols, and elevation of the head of the bed have
demonstrated varying success rates in reducing VAP incidence and improving patient outcomes (11, 12). Future research
should focus on refining these strategies and exploring novel preventive measures to further enhance VAP prevention
efforts.

Limitations and Future Directions: Our study has several limitations that warrant consideration. Firstly, the single-
center design may limit the generalizability of our findings to other healthcare settings. Multicenter studies involving
diverse patient populations are needed to validate our results and provide more robust evidence on the epidemiology and
outcomes of VAP. Secondly, the observational nature of our study introduces potential biases, including selection bias
and confounding variables that may influence the interpretation of results. Future research should incorporate randomized
controlled trials and prospective cohort studies to strengthen the evidence base and clarify the causal relationships between
risk factors and VAP development. Lastly, exploring the impact of novel therapies such as probiotics and selective
digestive decontamination on VAP prevention represents a promising avenue for future investigation based on emerging
evidence (13, 14).

Conclusion: In conclusion, our prospective study enhances understanding of the epidemiology, risk factors, clinical
outcomes, and microbiological profiles associated with VAP in ICU patients with severe pneumonia and respiratory
failure. By comparing our findings with existing literature, we underscore the significant impact of VAP on patient
morbidity, mortality, and healthcare utilization. Addressing these challenges requires concerted efforts to implement
effective preventive strategies and optimize management protocols tailored to local epidemiological contexts. Ultimately,
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reducing the incidence of VAP and improving outcomes in critically ill patients remain crucial goals for enhancing ICU
care delivery and patient safety.
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