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Article History: Abstract: Background: Objective: To determine the incidence of 

ventilator-associated pneumonia and identify the common pathogens 

causing VAP among oncological patients admitted to the ICU.Study 

design: Retrospective observational study. Study place and 

duration: Intensive Care Unit, Shaukat Khanum Memorial Cancer 

Hospital and Research Centre, over a 12-month period, from 29th Oct, 

2024 to 28th Oct, 2025Methods: Medical records of 140 oncological 

patients admitted to the ICU who required mechanical ventilation for 

more than 48 hours during the study period were reviewed. Diagnosis 

of VAP was confirmed using the Clinical Pulmonary Infection Score 

(CPIS) based on documented clinical, radiological, and 

microbiological data. Respiratory culture results (endotracheal 

aspirates and BAL samples) were assessed and recorded. Results:  The 

overall median age of the patients enrolled in the study was 30 (40) 

years. Ventilator-associated pneumonia was found in 39 (27.9%) 

patients. The commonest pathogens isolated in VAP patients were 

Escherichia coli (5%), Pseudomonas aeruginosa (1.4%), 

Staphylococcus aureus (1.4%), Staphylococcus epidermidis (1.4%), 

and Streptococcus species (1.4%). Conclusion: In oncological patients 

admitted in critical care, VAP was seen in 27.9%. The most common 

causal pathogens are gram-negative bacteria, including Escherichia 

coli and Pseudomonas aeruginosa 
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INTRODUCTION 
 

Over the past several decades, the prognosis of 

malignancies has markedly improved, accompanied 

by an increase in overall survival rates.1,2Despite these 

advances, patients with cancer remain at heightened 

risk of infections and treatment-related complications, 

particularly those associated with chemotherapy, 

central venous catheters, extensive surgical 

interventions, and other factors contributing to 

increased morbidity and mortality.3,4 
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Moreover, oncologic patients exhibit multiple 

predisposing factors for respiratory failure arising 

from both infectious and noninfectious etiologies, 

including pneumonia, pulmonary thrombosis, sepsis, 

transfusion-related acute lung injury (TRALI), and 

pulmonary edema.5,6 Consequently, such patients 

frequently require mechanical ventilation (MV) and 

admission to the intensive care unit (ICU)7.8. 

 

Ventilator-Associated Pneumonia (VAP) represents 

the most prevalent ICU-acquired infection, occurring 

in approximately 25%–30% of patients intubated for 

more than 48 hours. with a progressively increasing 

risk during the first 14 days of mechanical ventilation9. 

The estimated incidence of VAP varies between 2 and 

16 cases per 1000 ventilator-days10. Furthermore, the 

emergence of multidrug-resistant bacteria (MDRB) 

has evolved into a major public health concern, 

imposing an additional burden on hospital care 

systems, particularly among patients admitted to the 

ICU. 

 

Despite this increased risk, little is known about the 

prevalence and microbiological characteristics of 

VAP, particularly in Pakistani oncology patients 

hospitalized in critical care units. Because hospitals 

and areas have different microbial patterns and 

profiles of antibiotic resistance, understanding the 

local range of causal microorganisms is crucial. 

Therefore, the current study aimed to determine the 

incidence of ventilator-associated pneumonia and 

identify the common pathogens causing VAP among 

oncological patients admitted to the ICU. Our study 

also identified the length of ICU stay and mortality 

risk in these patients. 

 

MATERIALS AND METHODS: 
 

This was a retrospective observational study 

conducted at the Intensive Care Unit, Shaukat 

Khanum Memorial Cancer Hospital and Research 

Centre. Approval was obtained from the Institutional 

Review Board prior to commencement. Data 

collection was performed over a 12-month period, 

from 29th Oct, 2024 to 28th Oct, 2025. All eligible 

oncological ICU patients meeting inclusion criteria 

during the study period were included by non-

probabiliy consecutive sampling. 

 

Adult oncological patients (>18 years) requiring 

mechanical ventilation >48 hours were included in 

the study. Patients with pneumonia prior to 

intubation, patients intubated for <48 hours, and 

those with incomplete or missing medical records 

were excluded from the study. 

 

Ventilator-associated pneumonia was labeled as a 

type of hospital-acquired pneumonia that occurred 

more than 48 hours after endotracheal intubation and 

mechanical ventilation. This was further classified 

into early onset (within the first 96 hours of MV) and 

late onset (more than 96 hours after the initiation of 

MV), which was more commonly attributable to 

multidrug–resistant pathogens. An oncological 

critical patient was defined as any patient admitted to 

the ICU with an underlying diagnosis of malignancy 

(solid or hematological). Incidence was defined as the 

number of new cases of VAP per 1000 ventilator-days. 

The primary outcome was the incidence of VAP per 

1000 ventilator days, and the secondary outcomes 

were the spectrum of pathogens, length of ICU stay, 

and mortality risk. 

 

 

Following ethical approval, medical records of all 

oncological patients admitted to ICU who required 

mechanical ventilation for more than 48 hours during 

the study period were reviewed. Diagnosis of VAP 

was confirmed using the Clinical Pulmonary Infection 

Score (CPIS) based on documented clinical, 

radiological, and microbiological data. A score of 

more than 6 was associated with VAP. Respiratory 

culture results (endotracheal aspirates and BAL 

samples), demographic characteristics, duration of 

ventilation, comorbidities, malignancy type, 

antimicrobial sensitivity patterns, and outcomes were 

derived from electronic medical records.  

 

Data were analyzed using IBM SPSS version 25.0. 

The Shapiro-Wilk test was used for assessing the data 

normality, and it was found that the data was non-

normal in distribution; therefore,  numerical variables 

such as age, duration of MV, temperature, leucocyte 

count, and PaO2/FiO2 ratio were presented as median 

and interquartile range, and the Mann-Whitney U test 

was used to compare these variables in patients with 

and without VAP, and a p-value of ≤0.05 was 

considered significant. Frequency of VAP and the 

pathogens isolated were presented as frequency and 

percentage. The chi-square test was used for 

categorical variables, and a p-value of ≤0.05 was 

considered significant. Logistic regression was used to 

identify risk factors. 

 

 

 

 

RESULTS: 
A total of 140 patients' records were assessed. Ventilated associated pneumonia was found in 39 (27.9%) patients 

(Figure 1). 
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The overall median age of the patients enrolled in the study was 30 (40) years, the median duration of MV was 5 (6) 

days, and the median overall temperature of patients recorded was 37 (0.70) degrees Celsius. The overall median 

leukocyte count was 8.28 (11.622) cells/mm3. The PaO2/FiO2 ratio was 2.75 (1.70). The baseline demographic and 

clinical features of the patients with and without VAP are shown in Table I.  

 

The frequency of sociodemographic, clinical, and microbiological findings in patients with or without VAP is shown 

in Table 2. It was found that the culture findings, diabetes status, and radiological findings on chest X-ray differed 

significantly in patients with VAP and those without it, as indicated by a p-value of <0.05.  

Factors such as gender, hypothyroidism, SIADH, hepatic encephalopathy, and cord compression had a protective 

role against the occurrence of VAP, as indicated by the odds ratio of <1. Patients with factors such as the presence 

of comorbidity, malignancy, acute kidney injury, cardiac dysfunction, diabetes, hypertension, and ischemic heart 

disease were associated with higher odds of developing VAP (Table II). 

 

Figure 1: Frequency of ventilator-associated pneumonia (n=140) 

 

 

Table I: Baseline demographic and clinical scores of the scales (n=140) 

Variable  Overall In patients without 

VAP (n=101) 

In patients with 

VAP (n=39) 

p Value* 

Age (in years) 30 (40) 26 (40) 34 (27) 0.404 

Duration of MV (in days) 5 (6) 5 (5) 7 (8) 0.045 

Temperature (in degrees Celsius) 37 (0.70) 36.9 (0.70) 37.2 (0.60) 0.098 

Leucocyte count (cells/mm3) 8.28 (11.622) 9 (11.705) 6.04 (11.850) 0.298 

Oxygenation status (PaO2/FiO2) 2.75 (1.70) 2.8 (1.6) 2.35 (2.66) 0.555 

Abbreviations: VAP—ventilator-associated pneumonia, MV—mechanical ventilation 

*p value ≤0.05 was considered statistically significant after comparing patients with VAP with those without it 

 

 

Table II: Frequency of sociodemographic, clinical and microbiological findings in patients with or without 

VAP (n=140) 

 Variable In patients 

without VAP 

(n=101) 

In patients 

with VAP 

(n=39) 

Total  p Value* Odds 

ratio** 

Gender: 
Male 

Female 

 

58 (41.4%) 

43 (30.7%) 

 

29 (20.7%) 

19 (7.2%) 

 

87 (62.1%) 

53 (37.9%) 

 

0.064 

 

0.465 

Age: 
<19 years 

19 to 40 years 

41 to 60 years 

>60 years 

 

36 (25.7%) 

32 (22.9%) 

22 (15.7%) 

9 (6.4%) 

 

9 (6.4%) 

17 (12.1%) 

9 (6.4%) 

4 (2.9%) 

 

45 (32.1%) 

49 (35%) 

31 (22.1%) 

13 (9.3%) 

 

 

0.464 

 

 

- 
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Malignancy: 

Yes 

No 

 

91 (65%) 

10 (7.2%) 

 

37 (26.4%) 

2 (1.4%) 

 

128 (91.4%) 

12 (8.6%) 

 

0.366 

 

2.033 

Origin of malignancy: 

None 

Hematological  

Solid organ malignancy 

CBS/Brain tumor 

Germ cell tumors/pediatric tumors 

 

11 (7.9%) 

41 (29.3%) 

29 (20.7%) 

14 (10%) 

6 (4.3%) 

 

2 (1.4%) 

19 (13.6%) 

13 (9.3%) 

4 (2.9%) 

1 (0.7%) 

 

13 (9.3%) 

60 (42.9%) 

42 (30%) 

18 (12.9%) 

7 (5%) 

 

 

0.633 

 

 

- 

Type of malignancy: 
No malignancy 

ALL  

AML 

Burkitt’s lymphoma 

CA bladder 

CA breast 

CA colon 

CA Esophagus 

CA stomach 

CA pancreas 

CA prostate 

Cholangiocarcinoma 

CML 

Brain tumor 

DLBCL 

Ewing's sarcoma 

GCT 

HNC 

Hodgkin’s lymphoma 

Lymphoma 

Pediatric adenocarcinoma 

Penile tumor 

Prostate hyperplasia 

Renal cell carcinoma  

 

11 (7.9%) 

15 (10.7%) 

6 (4.3%) 

4 (1.4%) 

0 (0%) 

6 (4.3%) 

5 (3.6%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

0 (0%) 

1 (0.7%) 

4 (2.8%) 

14 (10%) 

8 (5.8%) 

1 (0.7%) 

6 (4.3%) 

8 (5.8%) 

4 (2.8%) 

0 (0%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

2 (1.4%) 

 

2 (1.4%) 

4 (2.8%) 

4 (2.8%) 

3 (2.1%) 

2 (1.4%) 

2 (1.4%) 

1 (0.7%) 

1 (0.7%) 

0 (0%) 

1 (0.7%) 

1 (0.7%) 

0 (0%) 

0 (0%) 

4 (2.8%) 

2 (1.4%) 

0 (0%) 

1 (0.7%) 

3 (2.1%) 

5 (3.6%) 

1 (0.7%) 

0 (0%) 

0 (0%) 

0 (0%) 

2 (1.4%) 

 

13 (9.3%) 

19 (13.6%) 

10 (7.1%) 

7 (5%) 

2 (1.4%) 

8 (5.7%) 

6 (4.3%) 

2 (1.4%) 

1 (0.7%) 

2 (1.4%) 

1 (0.7%) 

1 (0.7%) 

4 (2.9%) 

18 (12.8%) 

10 (7.1%) 

1 (0.7%) 

7 (5%) 

11 (7.9%) 

9 (6.4%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

4 (2.8%) 

 

 

 

 

 

 

0.392 

 

 

 

 

 

 

- 

Pneumonia before MV: 
Yes 

No 

 

51 (36.4%) 

50 (35.7%) 

 

19 (13.6%) 

20 (14.3%) 

 

70 (50%) 

70 (50%) 

 

0.852 

 

- 

Pathogens identified: 
None 
Acinobacter species 

Escherichia coli 

Pseudomonas aeruginosa 

Staphylococcus aureus 

Staphylococcus epidermidis 

Aspergillus species 

Burkholderia cepacia 

Enterococcus faecalis 

Klebsiella pneumoniae 

Listeria species 

Staphylococcus hominis 

Stenotrophomonas species 

Streptococcus species 

Mixed infection 

 

58 (41.4%) 

3 (2.1%) 

8 (5.7%) 

3 (2.1%) 

9 (6.4%) 

3 (2.1%) 

1 (0.7%) 

2 (1.4%) 

4 (2.8%) 

0 (0%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

2 (1.4%) 

5 (3.6%) 

 

16 (11.4%) 

1  (0.7%) 

7 (5%) 

2 (1.4%) 

2 (1.4%) 

2 (1.4%) 

0 (0%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

0 (0%) 

0 (0%) 

0 (0%) 

2 (1.4%) 

2 (1.4%) 

 

74 (52.8%) 

4 (2.8%) 

15 (10.7%) 

5 (3.5%) 

4 (2.8%) 

5 (3.5%) 

1 (0.7%) 

3 (2.1%) 

5 (3.6%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

1 (0.7%) 

6 (4.4%) 

7 (5%) 

 

 

 

0.437 

 

 

 

- 

Culture findings: 

None 

Gram-negative bacteria 

Gram-positive bacteria 

Fungal  

Mixed infection  

 

55 (39.3%) 

31 (22.1%) 

8 (5.7%) 

4 (2.8%) 

3 (2.1%) 

 

4 (2.8%) 

24 (17.2%) 

5 (3.6%) 

2 (1.4%) 

4 (2.8%) 

 

59 (42.1%) 

55 (39.3%) 

13 (9.3%) 

6 (4.3%) 

7 (5%) 

 

 

<0.001 

 

 

- 
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Comorbidity: 

Yes 

No 

 

18 (12.8%) 

83 (59.3%) 

 

8 (5.8%) 

31 (22.1%) 

 

26 (18.6%) 

114 (81.4%) 

 

0.714 

 

1.190 

Acute kidney injury: 

Yes 

No 

 

3 (2.1%) 

98 (70%) 

 

3 (2.1%) 

36 (25.8%) 

 

6 (4.2%) 

134 (95.8%) 

 

0.216 

 

2.722 

Cardiac dysfunction: 

Yes 

No 

 

2 (1.4%) 

99 (70.7%) 

 

1 (0.7%) 

38 (27.1%) 

 

3 (2.1%) 

137 (95.8%) 

 

0.831 

 

1.303 

Diabetes: 

Yes 

No 

 

5 (3.6%) 

96 (68.6%) 

 

6 (4.3%) 

33 (23.5%) 

 

11 (7.9%) 

129 (92.1%) 

 

0.04 

 

3.491 

Hypertension: 

Yes 

No 

 

4 (2.9%) 

97 (69.3%) 

 

2 (1.4%) 

37 (26.4%) 

 

6 (4.3%) 

134 (95.7%) 

 

0.760 

 

1.311 

Ischemic heart disease: 

Yes 

No 

 

3 (2.2%) 

98 (70%) 

 

2 (1.4%) 

37 (26.4%) 

 

5 (3.6%) 

135 (96.4%) 

 

0.537 

 

1.766 

Hypothyroidism: 

Yes 

No 

 

5 (3.6%) 

96 (68.5%) 

 

0 (0%) 

39 (27.9%) 

 

5 (3.6%) 

135 (96.4%) 

 

0.157 

 

0.711 

Cord compression/spina bifida: 

Yes  

No 

 

 

1 (0.7%) 

100 (71.4%) 

 

 

0 (0%) 

39 (27.9%) 

 

 

1 (0.7%) 

139 (99.3%) 

 

 

0.533 

 

 

0.719 

Hepatic encephalopathy: 

Yes 

No 

 

1 (0.7%) 

100 (71.4%) 

 

0 (0%) 

39 (27.9%) 

 

1 (0.7%) 

139 (99.3%) 

 

0.533 

 

0.719 

Syndrome of inappropriate 

antidiuretic hormone secretion 

(SIADH): 
Yes 

No 

 

 

 

1 (0.7%) 

100 (71.4%) 

 

 

 

0 (0%) 

39 (27.9%) 

 

 

 

1 (0.7%) 

139 (99.3%) 

 

 

 

0.533 

 

 

 

0.719 

Outcome measure: 
Discharged 

Death 

 

33 (23.6%) 

68 (48.6%) 

 

17 (12.1%) 

22 (15.7%) 

 

50 (35.7%) 

90 (64.3%) 

 

0.227 

 

- 

Radiographic findings on chest X-

ray: 

Normal/unremarkable 

Bilateral infiltrates 

Unilateral/focal infiltrates 

Lobar consolidation/pneumonia 

pattern 

Pleural / other complications 

 

 

38 (27.1%) 

50 (35.7%) 

8 (5.7%) 

3 (2.1%) 

 

2 (1.4%) 

 

 

5 (3.6%) 

28 (20%) 

5 (3.6%) 

0 (0%) 

 

1 (0.7%) 

 

 

43 (30.7%) 

78 (55.7%) 

13 (9.3%) 

3 (2.1%) 

 

3 (2.1%) 

 

 

 

0.039 

 

 

- 

*p value ≤0.05 was considered statistically significant after comparing  patients with VAP with those without it 

**Odds ratio of value 1 denoted no association, <1 denoted protective effect, >1 denoted increased risk/ odds, >2 denoted strong 

positive association 

 

DISCUSSION  
 

The current study findings revealed that in 

oncological patients in the critical care unit, the 

frequency of VAP was 27.9%. The most common 

pathogens identified in patients who had VAP were 
Escherichia coli, Pseudomonas aeruginosa, Staphylococcus 

aureus, Staphylococcus epidermidis and Streptococcus 

species. Culture findings revealed that gram-negative 

bacteria were among the commonest pathogens. The 

results show that VAP is a serious complication 

among cancer patients on MV, highlighting the 

necessity of close observation, prompt diagnosis, and 

efficient infection control procedures in critical care 

environments. 

 

Due to weakened immune systems brought on by 

cancer, chemotherapy, radiation, malnourishment, 

and extended hospital stays, cancer patients are more 

vulnerable to VAP11,12. By circumventing natural 

airway defenses and promoting microbial 

colonization of the lower respiratory tract, mechanical 
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breathing raises the risk even further13,14. Our study 

reported that the frequency of VAP in patients 

admitted to critical care, i.e., 27.9%. In  an Indian 

study, the authors found that the frequency of VAP in 

cancer patients was 15.2%15. In a study conducted in 

Southeast Asia, the rate of VAP ranged from 2.13 to 

116 per thousand days16.  In a study conducted in 

Mexico, the rate of VAP in oncological patients was 

12.2%17. In a study from a developing country, i.e., 
Italy, Colaneri et al. revealed that the frequency of  

 

 

VAP was 9.8%18. The study's observed rate of VAP is 

in line with studies from other developing nations, 

where rates are still greater than those found in many 

high-income countries.  

 
In our study, Escherichia coli, a gram-negative bacteria, 

was the commonest pathogen found in patients with 
VAP, followed by Pseudomonas aeruginosa, and among 

the gram-positive bacteria were the Staphylococcus 

species and Streptococcus species. Malik et al. similarly 

revealed that gram-negative bacteria were the 

commonest pathogens associated with VAP15. A 
study conducted by Kharel et al. found that Gram-

positive bacteria, including Staphylococcus aureus and 

Enterococcus species, as well as Gram-negative bacteria 

like Acinetobacter species, Pseudomonas aeruginosa, and 

Klebsiella pneumoniae, were commonly discovered16. 

Colaneri et al. revealed that Pseudomonas species 

(21.0%), Staphylococcus aureus (20.2%), and Klebsiella 

species (20.1%) were shown to be the most common 

pathogens in microbiological profiling of VAP17. 
Cornejo-Juárez et al. revealed that the commonest 

pathogens in patients with VAP were Pseudomonas 

aeruginosa, Escherichia coli, and Klebsiella spp18.  These 

findings are supportive of our study findings that the 

majority of the cases of VAP are associated with gram-

negative bacteria. Long-term antibiotic exposure, 

invasive operations, cross-transmission in intensive 

care units, and environmental contamination may all 

contribute to the prevalence of Gram-negative 

microbes.  

Early infection detection is especially crucial for 

cancer patients in critical care since underlying 

immunosuppression can cause fast clinical 

deterioration. Clinicians might potentially lower 

complications and mortality by starting more 

appropriate empirical antibiotic therapy while 

awaiting culture results when they are aware of the 

distribution of local pathogens. 

 

This study's focus on a specific and understudied 

group of critically ill cancer patients in Pakistan is one 

of its main advantages. The results provide important 

local epidemiological information that can help 

medical practitioners create focused infection-control 

and treatment plans.  

 

Nonetheless, a number of limitations must be noted. 

The results of a single-center study could not apply to 

all Pakistani healthcare facilities. The prevalence and 

microbiological range of VAP may also be impacted 

by differences in ICU procedures, patient 

characteristics, and antibiotic prescription patterns. 

To provide a more thorough picture of VAP 

epidemiology among cancer patients, future 

multicenter studies with higher sample sizes are 

advised. 

 

CONCLUSION  
 

The current study concluded that among Pakistani 

cancer patients on MV, VAP is still a frequent and 

dangerous side effect, as indicated by a frequency of 

27.9%. The most common causal pathogens are gram-

negative bacteria, including Escherichia coli and 

Pseudomonas aeruginosa. Reducing the incidence of 

VAP and improving outcomes in this susceptible 

patient population requires ongoing surveillance, 

adherence to VAP prevention methods, and prudent 

use of antibiotics.  
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