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Ventilator-associated pneumonia is a common complication in intensive care
units, occurring in 9% to 24% of patients intubated for longer than 48 hours.
This study aims to determine bacteriological profile of early and late onset
VAP and its antibiotic susceptibility pattern. A prospective study was
performed in the ICU setting of a tertiary care hospital (VIMS, Ballari) over a
period of 1 year. ETA culture of 68 patients with a clinical suspicion of VAP
were analysed by standard microbiological procedures. The present study
showed GNB as the most common organism isolated. Pseudomonas spp
(24.6%), followed by Klebsiella spp (22.8%), Acenitobacter spp (12.3%),
former being predominant in early onset variety & the latter in the late onset
VAP. Other organisms like E.coli, Citrobacter species, Proteus species,
staphylococcus aureus and CONS are isolated in their decreasing frequency.
Most of the organisms are resistance to Beta lactams and cephalosporins but
sensitive to carbepenems. The Bacteriological culture of endobroncheal
aspirates is helpful in the diagnosis and management of VAP. MDR is seen in
most patients of VAP, Carbepenems are effective in treatment.

Introduction
HAP and VAP represented the second most
common nosocomial infection affecting
approximately 27% of all critically ill
patients1.Ventilator-associated pneumonia is a
common complication in intensive care units,
occurring in 9% to 24% of patients intubated
for longer than 48 hours2. Ventilator-

associated pneumonia (VAP) is deﬁned as
pneumonia occurring in a mechanically
ventilated patient after 48 hours of
endotracheal
intubation3.Microorganisms
responsible for VAP may differ according to
the population of patients in the ICU, the
durations of hospital and ICU stays, and the
specific diagnostic methods used4.Major
bacterial isolates from HAP and VAP cases in
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Asian countries were Acinetobacter spp,
Pseudomonas aeruginosa, Staphylococcus
aureus and Klebsiella pneumoniae5.
The spectrum of potential pathogens can be
defined by assessment of a variety of factors,
including the severity of the pneumonia itself,
the presence of specific co-existing illness,
prior therapy (including antibiotics), and
length of hospitalization6. Quantitative
endotracheal aspirate culture is a useful noninvasive tool for the diagnosis of pneumonia
pathogens in critically ill patients, findings
suggest that a threshold level of 106cfu/mL is
appropriate because at this level excellent
concordance was found with quantitative BAL
culture results7. So the aim of the study is to
determine bacteriological profile of early
onset and late onset VAP from ETA samples
and its antibiotic susceptibility pattern for the
optimal treatment of patients and to control
the spread of resistance.
Materials and Methods
A prospective study done enrolling patients,
from the ICU of our hospital, VIMS Ballari
for a period of One year (From January 2015
to December 2015). Intubated patients (>18
years of age) who are mechanically ventilated
for more than 48 hours, with a clinical
suspicion of ventilator-associated pneumonia,
patients with two of the following:Fever ≥38
°C, Purulent Bronchial Secretions, and WBC
more than 10,000/mm³ or <3000/mm³ were
included in the study. Patients with pneumonia
or any pre-existing lower respiratory tract
infections at the time of admission or first
48hrs of mechanical ventilation were excluded
in this study. Clinically diagnosed Ventilator
associated pneumonia cases were observed
and data such as name, age, gender, date of
admission into intensive care unit, chief
complaints, risk factors involved, duration of
mechanical ventilation were obtained. Data
related to general physical examination,

radiological and haematological investigations
was also collected.
Endotracheal aspirate (ETA) was collected
under aseptic precautions. A sterile 22 inches
suction catheter (Ramsons) was introduced
into respiratory tract for a distance of 2025cms and the specimen was aspirated into a
sterile container. The sample was transported
to the laboratory immediately for processing.
The ETA so collected was subjected to
Gram’s stain (Microscopy). The specimen was
further diluted using sterile saline (1 in 100)
and the dilution factor was noted and the
specimen was then inoculated for quantitative
culture using standard techniques onto
MacConkey agar, Blood agar and Chocolate
agar plates using a 4mm sterile nichrome loop
(0.01 ml), and then incubated at 37ºC. The
plates were examined for growth at 24 hrs,
and if there was no growth, it was further
incubated for another 24hrs. The CFU/ml was
then calculated, considering the dilution
factor.
CFU/ml = No. of colonies grown x Dilution
Factor (10²) x Reciprocal of volume (ml) of
specimen used for inoculation (10²).
Bacterial growth with > 106 CFU/ml was
given significance as a pathogen and was
further identified using appropriate biochemical tests. The antibiotic susceptibility
testing was performed according to CLSI
guidelines.
Results and Discussion
A prospective study was done enrolling 68
patients out of 240 patients on mechanical
ventilation as per the inclusion criteria, and the
following results were obtained. Of the total
68 patients suspected to have VAP, 52
(76.5%) developed true VAP as per the
diagnostic criteria. Incidence rate of VAP in
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our study is 21.7%. The significant peak of
incidence is seen in 25-45yrs of age group.
Among these 46 (67.6%) were male and 22
(32.4%) were females..Late onset pneumonia
was suspected in 31 (59.6%) cases and early
onset pneumonia in 21(40.4%) cases. Out of
52 cases of true VAP, 24(46%) were admitted
for Surgical problems, 16(30%) for medical
problems and 12(23%) for others. Total
mortality rate was 21%
Out of the 52 cases, 47(90.4%) had
monomicrobial bacterial growth and 5(9.6%)
cases showed polymicrobial growth and
16(23.5%) cases had no significant growth on
culture. 70.2% of Gram negative bacteria and
29.8% of Gram positive isolates were isolated.
The predominant GNB isolated in our study is
Pseudomonas spp (24.6%), followed by
KlebsiellaSpp (22.8%), AcenitobacterSpp
(12.3%), CitrobacterSpp (7.2%), E.coli
(1.7%), Proteus Spp (1.7%)(Graph 1).
Amongst the Gram positive isolates
Staphylococcus aureus (22.8%) was most
frequently isolated. 70% of GNB are ESBL
producer and 10(77%) are MRSA and 3(22%)
are MSSA.
VAP is the most prevalent nosocomial
infection, leading to increased hospital stay,
high cost, morbidity and mortality.In different
studies, the incidence of VAP was reported
different; depending on the type of hospital or
ICU, the population studied and the organisms
prevalent; and varied from 7% to 70%. This
study was conducted to assess the bacterial
etiological agents leading to early and late
onset VAP.
Our study showed occurrence of VAP to be
21.7%, which was in close agreement with a
study conducted on Nosocomial pneumonia
by Vincent JL (2001)8. In a South Indian

study, Rakshith P. et al.,9(2005) reported the
incidence to be 26 per 1000 ventilator days.
The patients studied belonged predominantly
to the age group of 25-45 years with a
significant peak incidence of 42.6 similar to
40-49yrs in a study by Nigeria by V.
Olugbue10(2011). Late onset VAP (59.6%)
was predominant in our study. The more the
number of days the patient is on a ventilator,
the higher is chance of getting pneumonia.
This has been proved beyond doubt by
Sanmath K et al.,11where90.32% developed
Late onset VAP and 34.83% developed early
VAP. In the present study, Surgical conditions
-post-operative procedures (46%) is the most
common risk factor noted followed by medical
conditions (30.7%).
In our study, the incidence of aerobic gram
negative bacteria is 70.2% and this high
incidence correlated with other studies like
Kanj SS et al.,12 which showed incidence of
GNB of 83%. Johanson et al., isolated 22
isolates of GNB from 26 patients with
nosocomial respiratory infection13.
In a study of Dr.HinaGadani et al.,14, The
order of prevalence of organism in VAP cases
was found to be Pseudomonas (43.2%),
Klebsiella (18.91%), followed by MRSA,
Escherichia coli, Acinetobacter, Methicillin
Sensitive Staphylococcus aureus (MSSA) and
Streptococcus pneumonia which is similar to
our study.
In early onset VAP, the organism most
commonly isolated was Pseudomonas spp
accounting for 30.4% of all isolates.
Klebsiellaspp
(23.5%)
followed
by
Acinetobacter spp (20.6%) were the most
common organism isolated in Late VAP(Table
1).
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Table.1 Frequency of organism distribution in Early & Late VAP
S. No
1.
2.

3.
4.
5.
6.
7.
8.

Isolate
Pseudomonas spp
Klebsiella spp
K. oxytoca
K.pneumoniae
Staphylococcus
aureus
Acinetobacter spp
Citrobacter koseri
CONS
Proteus mirabilis
E.coli

Early VAP
No=23
7
5
5
Nil
6
Nil
2
2
1
1

%
30.4
21.7
21.7
26.1

No=34
7
8
6
2
7

8.7
8.7
4.3
4.3

7
2
2
Nil
Nil

Late VAP
%
20.9
23.5
27.6
5.9
20.6
20.6
5.9
5.9

Among the isolated organism Non fermenter i.e Pseudomonas spp (30.4%) is most common causative agent in Early
VAP. Klebsiella oxytoca (27.6%) is most common organism isolated in Late VAP.

Graph.1 Organism isolated

Pseudomonas (24.6%) was the most common isolate that was identified. The other significant Gram negative
isolates implicated were, Klebsiella spp, Acenitobacter baumanii, E.coli, Proteus spp. Amongst the Gram positive
isolates Staphylococcus aureus (22.8%) was most frequently isolated.
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Fig.1 Pseudomonas aeruginosa on Nutrient agar

This study correlates with other studies.
Ibrahim and co-workers found that the most
common pathogen associated with early-onset
VAP was Pseudomonas aeruginosa (25%)15.
Rajasekhar et al., (2006) in their study found
that, the predominant organisms in the early
onset VAP group were Acinetobacter and
Klebsiella. In the late onset group
Pseudomonas was the most predominant
organism.
Nidhi goel et al., study shows 82.4% of single
organism and11.0% of polymicrobial growth,
similar to our study showing 90.4%
monobacterial and 9.6% polymicrobial
isolates17.
The organisms responsible for VAP vary
according to case mix, institution, prior
antibiotic exposure, local resistance patterns,
length of mechanical ventilation, and specific
diagnostic method(s) used.

and cephalosporins but sensitive to
carbepenems. This prospective study has
addressed the incidence and microbiology of
VAP in our tertiary care center. Bacterial
pathogens most frequently isolated are
Pseudomonas spp, followed by Klebsiella spp,
Acenitobacter spp, Staphylococcus aureus,
Citrobacter spp, E.coli, Proteus spp in their
decreasing order. In early onset VAP, the
organism most common in our study was
Pseudomonas spp accounting for 30.4% of all
isolates. Klebsiella spp (23.5%) followed by
Acinetobacter spp (20.6%) were the most
common organism isolated in Late VAP.
Culture of ET aspirate is easy, cost-effective
procedure which helps in identifying the
organism. Thus the microbiological profile &
sensitivity pattern of the local community
helps in framing the appropriate institutional
antibiotic policy for better outcomes.
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