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Abstract

Objective
To determine the incidence of ventilator acquired pneumonia
(VAP) and its etiological factors and outcomes of VAP patients
in a local hospital setting.

Methods
This cross-sectional study was conducted in ICU of Nishtar
Medical Hospital. We collated the data of 100 patients who
admitted in ICU of the hospital between Jan-2017 to Jan-2018.
Patients who underwent mechanical ventilation >48 hours in
ICU having age > 20 years were included in analysis. Occurrence
of Pneumonia more than 48 hours after mechanical ventilation
was diagnosed as VAP. Microbial spectrum causing VAP was
determined.

Results
There were 59% male patients and 41% female patients.
Regarding causes of admission, 38% patients presented with
respiratory disease and 24% with cardiovascular disease, 23%
with neurological disease and 7.0% post-surgery. VAP was
diagnosed in 31% patients admitted in ICU. Hospital stay,
incidence of tracheostomy, sepsis and mortality was significantly
high in VAP patients as compared to Non-VAP (P-values <0.001,
0.005, 0.005 and <0.001 respectively). Pseudomonas aeruginosa
was the commonest organism diagnosed in 38.7% VAP patients,
Acinetobacter baumanni in 22.5%, and MRSA in 19.3%.

Conclusion
Ventilator acquired pneumonia is a common complication in
patients admitted in ICU. It is associated with high morbidity
and mortality. Pseudomonas aeruginosa, Acinetobacter
baumanni and MRSA are common bacteria in VAP patients.
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Introduction
There is a high risk of mortality in patients admitted in intensive
care units (ICU). This mortality is not only because of seriousness
of illness but also due to some secondary complications such
as nosocomial infections.1 Nosocomial pneumonia affects about
27.0% of patients admitted in ICU and the prevalence rate is
increased to 86% if patients is on mechanical ventilation.2

Despite huge advances in the management of patients admitted
in ICUs, ventilator acquired pneumonia (VAP) is still the
commonest infection in ICU admitted patients.3

According to IDSA/ATS guidelines, VAP is a hospital acquired
pneumonia (HOP) that occurs after 48-72 hours of tracheal
intubation.4,5 VAP occurs in about 6.0% to 52% ventilated
patients, risk is higher among first five days of ventilation.6-8

Antibiotic treatment in 50% of patients admitted in ICU is
because of VAP.9 Reported incidence of mortality due to VAP
in ventilated patients ranges from 09% to 19%.10,11 Mortality
due to VAP has reduced a little due to advancements in antibiotic
regimens and better ICU care management. Mortality rate is
higher if the causing organism is pseudomonas aeruginosa or
Acinetobacter baumanniias compared to other organisms.12

VAP is a major risk factor for prolonged hospitalization and
increased economic burden on hospital resources especially in
developing countries.13 Studies have reported varying frequency
of VAP among ventilated patients. This may be due to different
ICU settings, etiological spectrum of causing organisms in
admitted patients and the definitions to diagnose VAP. So there
is a need to conduct a local study for determining the incidence
of VAP and its etiological factors and outcomes of VAP patients
in a local hospital setting. This study will help to determine the
frequency of common causative organisms and will help to
utilize the antimicrobial regimens in a better way.

Methods
This cross-sectional study was conducted in ICU of Nishtar
Medical Hospital. We collated the data of 100 patients who
were admitted in ICU of the hospital between Jan-2017 to Jan-
2018. Patients who underwent mechanical ventilation >48 hours
in ICU having age > 20 years were included in analysis. Patients
admitted in ICU without mechanical ventilation were excluded.

VAP was diagnosed according to the IDSA/ATS guidelines,
occurrence of Pneumonia more than 48 hours after mechanical
ventilation was diagnosed as VAP. Presence of new pulmonary
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infiltrates on chest X-rays, fever >38 oC, leukocyte count >12000
mm3, or development of purulent secretions in bronchial tree
was used to diagnose VAP. After making diagnosis culture
samples were sent to the laboratory for confirmation of +ve
blood cultures. Microbial spectrum causing VAP was determined
by the central laboratory of the hospital.

Prevalence of VAP was primary study endpoint. Data regarding
reason for admission in ICU, causing micro-organism and
complications of mechanical ventilation was also calculated.
Data analysis was done using SPSS Version 23. Outcomes of VAP
and Non-VAP patients ware compared using Fisher’s exact test
and Chi-square test. P-value of 0.05 was taken as cut-off point.

Results
There were 59% male patients and 41% female patients who
were admitted in the ICU of the hospital during the study period
fulfilling the enrolment criteria. Regarding causes of admission,
38% patients presented with respiratory disease and 24% with
cardiovascular disease, 23% with neurological disease and
7.0% post-surgery. VAP was diagnosed in 31% patients admitted
in ICU (Table 1).

On comparison of hospital outcomes, there was no considerable
difference in the frequency of re-intubation, atelectasis and
pneumothorax in VAP versus Non-VAP patients. Frequency of
tracheostomy was 19.3% in VAP versus 2.9% in non-VAP
patients (p-value 0.005). Incidence of Sepsis and Mortality was
also high in VAP patients. Overall mortality rate in study patients
was 17.0%, whereas it was 25.80% in VAP and 13.04% in Non-
VAP patients (p-value <0.001) (Table 2).

Regarding microbial spectrum in VAP patients, pseudomonas
aeruginosa was the commonest organism diagnosed in 38.7%
VAP patients, acinetobacter baumannii in 22.5%, and MRSA
in 19.3%. Full detail of causing organisms is given in Table 3.

Discussion
Ventilator acquired pneumonia (VAP) has been reported as the
commonest noso-comial infections, with very high morbidity
and mortality in effected patients.14,15 The wide spectrum of
bacteria has been reported in different studies causing VAP.
The spectrum varies from country to country and even hospital
to hospital in same countries. In present study, we reported the
incidence of VAP, incidence of adverse complications in VAP
patients and spectrum of microbes causing VAP.

In present study, incidence of VAP in patients admitted in ICU
was 31.0%. In another study conducted in an Army hospital
the incidence of VAP was 22.5%.16 One more study from
Karachi, Pakistan found the VAP incidence of 30.5% in ICU
patients.17A study conducted in Egypt reported the incidence
of VAP was 35.41%. A large multicenter study have concluded

Table 1. Baseline Characteristics of Patients.

Variables Value

Age of Patients (Y) 53.91+10.56
Gender
Male 59
Female 41

Co-morbidities
Respiratory Disease 38
Cardiovascular Disease 24
Neurological Disease 23
Post-Surgery 07
Malignancy 3
Hepatic Disease 5

Ventilator Acquired Pneumonia
Yes 31
No 69

Table 2. Comparison of Baseline Demographics and In-
Hospital Outcomes in VAP versus Non-VAP Patients.

VAP Non-VAP P-value
(n=31) (n=69)

Age of Patients 54.06+10.48 52.89+11.01 Insig.
Male Gender 17 (54.84%) 42 (60.86%) Insig.
Female Gender 14 (45.16%) 27 (39.13%)
Hospital Stay 14.8+4.6 5.9+2.1 <0.001

Complications
Re-intubation 5 (16.1%) 4 (5.78%) Insig.
Tracheostomy 6 (19.35%) 2 (2.9%) 0.005
Pneumothorax 1 (3.22%) 0 (0.0%) Insig.
Atelectasis 8 (25.8%) 10 (14.49%) Insig.
Sepsis 10 (32.25%) 6 (8.69%) 0.002

Mortality 8 (25.80%) 9 (13.04%) <0.001

Table 3. Causing microorganisms of VAP.

Causing Organism Frequency

Pseudomonas aeruginosa 12 (38.7%)
Acinetobacter baumannii 7 (22.5%)
MRSA 6 (19.35%)
Klebsiella pneumoniae 3 (9.67%)
Streptococcus pneumoniae 2 (6.45%)
Escherichia coli 1 (3.22%)
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that incidence of VAP is higher among patients admitted in
smaller hospitals, than medium and large hospitals.18

In present study, hospital stay, frequency of tracheostomy,
atelectasis and mortality rate were significantly high in VAP
patients. Othman et al. also found higher hospital stay, frequency
of atelectasis and tracheostomy rate in VAP patients.19 However
in their study, hospital mortality rate was not significantly high
in VAP versus non-VAP patients. Rose et al. found 44.3%
mortality rate in VAP patients.20

In present study, pseudomonas aeruginosa was the commonest
organism diagnosed in 38.7% VAP patients, acinetobacter
baumannii in 22.5%, and MRSA in 19.3%. Rose et al. found
Klebsiella pneumoniae in 19.6% VAP patients, Acinetobacter
baumannii in 18.3% patients and Pseudomonas aeruginosa in
14.0% patients.20 In a study conducted by Ishtiq et al. reported
Acinetobacter baumannii as the commonest organism causing
VAP in 30.2% patients, Klebsiella pneumoniae in 27.4% patients,
MRSA in 15.1% and Pseudomonas aeruginosa in 9.4% patients.16

Barbier et al. found staphylococcus aureus, followed by
pseudomonas aeruginosa and Enterobacteriaceae as the
commonest organisms responsible for VAP.21

The spectrum of microbes causing VAP is different in different
hospital settings, proper recognition of the bacterial spectrum
may help in deciding the most appropriate antibiotic regimens
for treatment of VAP and may help to reduce mortality in these
patients.

Conclusion
Ventilator acquired pneumonia is a common complication in
patients admitted in ICU. It is associated with high morbidity
and mortality. Pseudomonas aeruginosa, acinetobacter
baumannii and MRSA are common bacteria in VAP patients.
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