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ABSTRACT
Objective: To determine the prevalence of ventilator-associated pneumonia in an intensive care unit, as well as to identify
related factors and characterize patient evolution. Methods: This study evaluated 278 patients on mechanical ventilation
for more than 24 hours in a university hospital. Results: Ventilator-associated pneumonia developed in 38.1% of the
patients, translating to 35.7 cases/1000 ventilator-days: 45.3% were caused by gram-negative agents (Pseudomonas
aeruginosa accounting for 22%); and multidrug resistant organisms were identified in 43.4%. In the ventilator-associated
pneumonia group, time on mechanical ventilation, time to mechanical ventilation weaning, hospital stays and intensive care
unit stays were all longer (p < 0.001). In addition, atelectasis, acute respiratory distress syndrome, pneumothorax, sinusitis,
tracheobronchitis and infection with multidrug resistant organisms were more common in the ventilator-associated pneumonia
group (p < 0.05). Mortality rates in the intensive care unit were comparable to those observed in the hospital infirmary.
Associations between ventilator-associated pneumonia and various factors are expressed as odds ratios and 95% confidence
intervals: acute sinusitis (38.8; 3.4-441); > 10 days on mechanical ventilation (7.7; 4.1-14.2); immunosuppression (4.3; 1.3-
14.3); acute respiratory distress syndrome (3.5; 1.4-9.0); atelectasis (3.0; 1.2-7.3); cardiac arrest (0.18; 0.05-0.66); and upper
gastrointestinal tract bleeding (0.07; 0.009-0.62). The variables found to be associated with in-hospital death were as
follows: chronic renal failure (26.1; 1.9-350.7); previous intensive care unit admission (15.6; 1.6-152.0); simplified acute
physiologic score II > 50 (11.9; 3.4-42.0); and age > 55 years (4.4; 1.6-12.3). Conclusion: Ventilator-associated pneumonia
increased the time on mechanical ventilation and the number of complications, as well as the length of intensive care unit
and hospital stays, but did not affect mortality rates.
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INTRODUCTION

Pneumonia is the second leading nosocomial
infection(1-2) and presents high mortality rates.(3)

Ventilator-associated pneumonia (VAP) is the
leading infection(4) in intensive care units (ICUs). The
incidence ranges from 9% to 68%, depending on
the diagnostic method used and on the population
studied. Its lethality is high, ranging from 33% to
71%, and the case fatality rate can reach up to
55%.(5) Of all cases of hospital-acquired pneumonia,
86% are associated with mechanical ventilation
(MV).(2) However, only 9% to 27% of mechanically
ventilated patients develop pneumonia.(6-7) The
prevalence reported is 20.5 to 34.4 cases/1000 MV
days, compared with 3.2 cases/1000 days for
patients not on ventilation.(8-9) The proportion of
intubated patients who develop pneumonia varies
from 10% to 50%, with an approximate risk of 1%
to 3% per day of endotracheal intubation.(10-11)

The objective of the present study was to
determine the prevalence of VAP in mechanically
ventilated patients, as well as to identify factors
related to VAP and to determine its in-hospital
prognostic.

METHODS

The study was carried out in the ICU of the
Clementino Fraga Filho University Hospital of the
Federal University of Rio de Janeiro from September
of 1999 to February of 2001. This is a ten-bed
ICU for adult patients, with an annual admission
rate of approximately 600 patients. Patients who
required MV for at least 24 h (consecutively) after
admission were studied prospectively. Data
regarding the following variables were collected
within the first 24 h after admission: comorbidities
and acute diseases; physical examination - arterial
blood pressure, heart rate, right atrial diastolic
pressure,  respiratory frequency,  axi l lary
temperature, urine production, Glasgow coma scale
score, presence or absence of jaundice; laboratory
tests - blood workup, biochemical analysis, arterial
blood gas analysis and fraction of inspired oxygen;
use of vasopressor agents - dopamine, dobutamine,
noradrenalin or adrenaline; prognostic scores -
acute physiology and chronic health evaluation
(APACHE II and III), simplified acute physiology
score (SAPS II), organ dysfunction and infection

(ODIN), multiple organ dysfunction score (MODS)
and sepsis-related organ failure assessment (SOFA);
evolution - number of days in the ICU and in the
hospital, evolution in the ICU, evolution in the
hospital, cause of death and the relation between
death and infection.

The Bird 8400 ventilator with microprocessor
(Bird Products Corp. Palm Springs, CA, USA) was
used for 97.8% of the patients. For in-hospital
transportation of the patients, T-Bird and Bird
Mark-7 ventilators (Bird Products Corp.), as well
as a NewPort ventilator (Newport Medical
Instruments, Newport Beach, CA, USA), were used.

This being an observat ional  study,  no
therapeutic strategy was devised or modified based
on this cohort.

Together with the history and cl inical
presentation of the patient, the following criteria
were used in the diagnosis of VAP: leukocyte
counts greater than 10,000/mm3 or lower than
4000/mm3; axillary temperature > 38°C or < 36°C;
tracheal fluid that is purulent or presents an altered
aspect; presence of new, persistent or progressive
infiltrates, consolidations, pulmonary cavitations
or pleural effusion (on the chest X-ray, computed
tomography of the chest or both) - other non-
infectious causes having been ruled out; and
positivity in sample cultures of tracheal fluid
aspirate, of bronchoalveolar lavage fluid (BALF) or
both, as well as in blood samples, when available.

The VAP rates were described in accordance with
the standard established by the National Control
System of Nosocomial Infection of the Centers for
Disease Control and Prevention (rate = no. of VAP
cases/1000 MV days).(16) The microbiological
diagnosis was performed through quantitative
cultures of the BALF and tracheal fluid aspirate, as
well as through blood cultures and lung biopsies.
The following complications were also reported
during MV: acute respiratory distress syndrome
(ARDS); tracheobronchitis; acute sinusitis;
atelectasis; pneumothorax; pneumomediastinum;
and accidental extubation.

The data were entered into an electronic
spreadsheet and presented as percentages (%) or
medians (interquartile range, 25% - 75%). For the
categorical variables, the chi-square test was used
(with Yates correction when indicated), and the
Mann-Whitney Rank Sum test was used to compare
the nonparametric continuous variables. To
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Figure 1 - Prevalence of VAP related to the number of days
on mechanical ventilation

   1-4        5-9          10-14            >14
Número de dias de ventilação mecânica

Pa
ci

en
te

s 
co

m
 P

AV
 (

%
)

80

60

40

20

0

determine the correlation between two variables,
we used linear regression and Pearson's correlation
coefficient, as in the case of the variables days on
MV and percentage of pneumonia. For the
multivariate analysis (binary logistic regression), we
used the statistical software program Statistical
Package for Social Sciences, version 10.0 (SPSS
Inc., Chicago, IL, USA). The variables that reached
p < 0.25 were selected for logistic regression. The
continuous variables were categorized, and the best
cutoff points were selected by stat ist ical
determination. The selected variables are presented
in tables with the respective coefficients (with
standard errors) and odds ratios (with 95%
confidence intervals). After logistic regression, the
discriminatory power and calibration of the models
created were evaluated by calculating the area
under the receiver operating characteristic curve
and the Hosmer-Lemeshow goodness-of-fit
statistic, respectively. In all cases, values of p <
0.05 were considered significant.

Due to the merely observational and epidemiological
character of the present study, written informed consent
was not required. The study design was approved by
the local ethics in research committee.

RESULTS

Over the space of eighteen months, 808 were
hospitalized, 755 of which were admitted to the ICU.
A total of 477 patients were excluded from the study
because they did not meet the inclusion criteria.
Therefore, 278 patients were included. The mean age
was 52 years (25% - 75% interquartile range, 37 to
66 years), and 50% of the patients were male.

Upon admission, 220 patients (79.1%) were
already intubated or had been submitted to
tracheostomy, and 218 (78.4%) were on MV. There
were 150 patients (54%) who presented respiratory
insufficiency upon admission, and 92 (33.1%) were
diagnosed with pneumonia: 53 (57.6% of the 92)
with nosocomial pneumonia and 39 (42.4% of the
92) with community-acquired pneumonia (prior to
admission to the ICU). In addition to the patients
submitted to tracheostomy prior to admission to
the ICU, 73 (26.3%) were submitted to tracheostomy
during their stay in the ICU. On average, the
procedure was carried out on MV day 11.1 (range,
7 to 16 days). None of the patients required or
presented any condition that would necessitate the

use of a nasotracheal tube.
Most (147) of the ICU admissions (53%) were

for clinical reasons. A total of 76 patients (27%)
were admitted after an elective surgical procedure,
and 55 (20%) were admitted after an emergency
surgical procedure. Thee were 30 patients (10.8%)
who had previously been admitted to the ICU.

The most common comorbidities were as follows:
chronic obstructive pulmonary disease or restrictive lung
disease (40/278 - 14.4%); liver cirrhosis (33/278 -
11.9%); chronic renal failure (25/278 - 9%); congestive
heart failure (21/278 - 7.6%); immunosuppression (19/
278 - 6.8%); metastatic neoplasia (12/278 - 4.3%);
acquired immunodeficiency syndrome (9/278 - 3.2%);
and lymphoma or myeloma (9/278 - 3.2%). The most
common acute diseases were as follows: acute renal
failure (44/278 - 15.8%); cardiorespiratory arrest (28/
278 - 10.1%), cardiac arrhythmia (23/278 - 8.3%), upper
gastrointestinal bleeding (14/278 - 5%) and intracranial
mass effect (4/278 - 1.4%).

Within 24 h after admission, 149 patients (53.6%)
presented some confirmed infection, 235 (84.5%)
were on MV, 92 (33.1%) required vasopressors for
more than 1 h, and 29 (10.4%) were in a coma
(Glasgow 5).

There were 106 pat ients (38.1%) who
developed VAP within a mean of four MV days
(25% - 75% interquartile range, 2 to 19 days),
translating to 35.7 cases/1000 MV days. Figure 1
presents the prevalence of VAP in relation to the
number of MV days. The mean MV duration was 7
days (3 to 15 days). Among the patients who
developed VAP, time on MV ranged from 2 to 93
days, with a median of 13 days (25% - 75%
interquartile range, 7 to 20 days). In the group
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TABLE 1

Complications presented by the patients during
ventilatory support: comparison between the

groups with and without VAP

             WithPAV (%)  WithoutPAV (%)     p
                (n=106)       (n=172)

ARDS 23(21.7) 11  (6.4) < 0.001
Tracheobronchitis 10 (9.4) 5 (2.9) < 0.05
Sinusitis 12(11.3) 1 (0.6) < 0.001
Atelectasis 24(22.6) 11 (6.4) < 0.001
Pneumothorax 14(13.2) 9 (5.2) < 0.05
MRI 46(43.4) 21(12.2) < 0.001
Pneumomediastinum  2 (1.9) 0 (0)    NS
Accidental extubation 18 (17) 16 (9.3)    NS
ARDS: acute respiratory distress syndrome; VAP: ventilator-
associated pneumonia; MRI: multidrug-resistant infection;
NS: not significant.

TABLE 2

Time on mechanical ventilation; mechanical ventilation weaning;
length of ICU and hospital stays [in days - median (25-75%

interquartile range)]; and mortality in-ICU and in-hospital (number/
total - percentage) among the 278 patients admitted to the ICU and

in the groups with and without VAP

Total        With PAV     Without PAV         p
                               (n=278)        (n=106)         (n=172)
Mechanical ventilation 7 (3-15) 13 (7-20) 5 (2-9) < 0,001
MV weaning 2 (1-4) 4 (2-8) 1 (1-3) < 0,001
Length of ICU stay 8 (3-15) 14 (9-22) 5 (3-10) < 0,001
Length of stay in hospital 25 (12-46) 35 (15-53) 21 (10-42) < 0,001
Mortality in the ICU 126/278 (45.3%) 47/106 (44.3%) 79/172 (45.9%)    NS
In-hospital mortality 155/278 (55.8%)  63/106 (59.4%)  92/172 (53.5%)    NS
MV: mechanical ventilation; VAP: ventilator-associated pneumonia; ICU: intensive
care unit; NS: not significant

without VAP, the time on MV was shorter, ranging
from 1 to 37 days, with a median of 5 days (25%
- 75% interquartile range, 2 to 9 days; p < 0.0001
versus the VAP group).

A total of 69 patients with VAP (65.1%) were
admitted to ICU based on clinical causes, whereas
the others were surgical patients.

The etiological agent was identified in 64
(60.4%) of the patients with VAP, 29 (45.3%) of
whom were found to be infected with gram-negative
agents. The bacteria most often isolated were
Pseudomona aeruginosa (22%), Acinetobacter spp.
(14%) and methicillin-resistant Staphylococcus
aureus (11%). The blood culture tested positive in
13.2% of the cases, and Staphylococcus spp was
isolated in 43.7% of those cultures. Most cultures
(28.6%) were polymicrobial, with equal frequency
between the tracheal fluid aspirate and the BALF.
Multidrug-resistant organisms were identified in 46
patients (43.4%).

Although ARDS and infections caused by
multidrug-resistant organisms do not result directly
from MV, they are both included Table 1, in order
to compare the groups of patients with and without
VAP who developed complications while on MV.
Re-intubation was necessary in 27 (13%) of the
patients, and 56 (20.1%) required tracheostomy
in order to be weaned from the ventilator.

There was no difference between the patients
with and without VAP regarding the probability of
death generated by the prognostic scores on the
APACHE II and III, as well as on the SAPS II: the

APACHE II score was 38.6% (21% to 66.9%) for
the patients with VAP, compared with 39.7%
(17.3% to 63.6%) for those without (p = not
significant); the APACHE III score was 74.5 points
(59 to 95 points) for the patients with VAP,
compared with 73 points (54 to 91 points) for those
without (p = not significant); The SAPS II was
30.6% (12.8% to 57.5%) for the patients with VAP,
compared with 28.5% (10.2% to 58.6%) for those
without (p = not significant). However, there were
differences among the organ dysfunction scores
(MODS, SOFA and ODIN): the MODS was 7 points
(5 to 10 points) for the patients with VAP, compared
with 6 points (4 to 8 points) for those without (p
< 0.05); the SOFA score was 9 points (6 to 12
points) for the patients with VAP, compared with
8 points (5 to 11 points) for those without (p <
0.05); the ODIN score was 21.3% (12.2% to 31.4%)
for the patients with VAP, compared with 12.2%
(7.59% - 31.4%) for those without (p < 0.05).

Table 2 shows the time on MV, time to MV
weaning, length of ICU stay, length of hospital stay,
patient evolution in the ICU and patient evolution
in the hospital. In the patients with VAP, time on
MV, time to MV weaning, length of ICU stay and
length of hospital stay were increased. However,
this did not result in higher mortality rates in the
ICU or in the hospital.

Table 3 shows VAP-related factors, selected by
binary logistic regression. We observed that the
variables acute sinusitis, atelectasis, ARDS,
immunosuppression and more than ten days on MV
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TABLE 3

Factors, selected through binary logistic regression,
related to the presence of VAP in patients on
mechanical ventilation admitted to the ICU

Variable                   Coefficient              Odds Ratio
    + erro padrão           (IC 95%)                p

Acute sinusitis (Y/N)* 3.658 + 1.240 38.794 (3.413 - 440.985) 0.03
> 10 days on MV (Y/N) 2.038 + 0.315 7.672 (4.138 - 14.222) <0.001
Immunosuppression (Y/N 1.456 + 0.616 4.290 (1.283 - 14.342) 0.009
ARDS (Y/N) 1.252 + 0.482 3.497 (1.360 - 8.995) 0.009
Atelectasis (Y/N) 1.090 + 0.459 2.973 (1.208 - 7.314) 0.018
CA (Y/N) -1.730 + 0.667 0.177 (0.048 - 0.655) 0.009
UGIB (Y/N) -2.612 + 1.086 0.073 (0.009 - 0.617) 0.016
Constant -1.690
Discriminatory power: Area under the receiver operating characteristic curve, 0.836 ±
0.025 (95% CI: 0.786-0.886); calibration: goodness-of-fit test, C^ = 0.661 (p = 0.985);
VAP: ventilator-associated pneumonia; MV: mechanical ventilation; ARDS: acute respiratory
distress syndrome; CA: Cardiac arrest; UGIB - upper gastrointestinal bleeding; 95% CI:
95% confidence interval; *Y (yes) = 1, and N (no) = 0

TABLE 4

Factors, selected by binary logistic regression, related to in-
hospital death among patients with VAP

Variable         Coefficient            Odds Ratio
  +  standard error            (IC 95%)          p

CRF (Y/N)* 3,262 + 1,325 26,113 (1,944 - 350,72) 0,014
Prior admission
to the ICU (Y/N)** 2,748 + 1,161 15,607 (1,602 - 152,009) 0,018
SAPS II > 50 points (Y/N) 2,480 + 0,642 11,941 (3,391 - 42,049) <0,001
Age > 55 years old (Y/N) 1,481 + 0,526 4,398 (1,568 - 12,336) 0,005
Constante -1,097
Discriminatory power: Area under the receiver operating characteristic curve,
0.850 ± 0.039 (0.773-0.927); calibration: goodness-of-fit test, C^ = 4.297; p =
0.636; VAP: ventilator-associated pneumonia; CRF: chronic renal failure; SAPS:
simplified acute physiologic score; 95% CI: 95% confidence interval; *Y (yes) =
1, and N (no) = 0; **prior admission to the ICU during the same hospitalization

presented positive associations with VAP. However,
the variables upper gastrointestinal bleeding and
cardiorespiratory arrest were found to be protective,
since the incidence of VAP was lower among the patients
who presented these characteristics. The model
presented good discriminatory power (area under the
receiver operating characteristic curve = 0.836 ± 0.025;
95% confidence interval, 0.786 - 0.886) and good
calibration (goodness-of-fit test, C^ = 0.661) (p = 0.985).

Table 4 shows the variables found to be
associated with in-hospital death, which were
selected by binary logistic regression. We observed
that chronic renal failure, previous ICU admission
(during the same hospitalization), being over the

age of 55 and SAPS II > 50 points were positively
associated with in-hospital death. The model also
presented good discrimination (area under the
receiver operating characteristic curve, 0.850 ±
0.039; 95% confidence interval: 0.773 - 0.927);
and good calibration (goodness-of-fit test, C^ =
4297; p = 0.636).

DISCUSSION

In the present study, 38.1% of the evaluated
patients developed VAP, translating to 35.7 cases/
1000 MV days. Quite diverse rates have been found,
from 20.5 to 34.4 cases/1000 MV days.(9-10,12) These
results surpass the data of the National Nosocomial
Infections Surveillance System,(13) which reports a
rate of 13.5 cases/1000 MV days. There is currently
no gold standard test for VAP diagnosis and no
specific method for ruling out pulmonary infection
in patients on MV with fever and multiple organ
dysfunction syndrome. This may be the reason why
VAP rates vary so greatly among units, hospitals,
regions and countr ies .  Even postmortem
histological diagnostic studies are inconclusive.(14)

The dosage of soluble triggering receptor expressed
on myeloid cells-1 in BALF has been evaluated as
a rapid-execution, fast-result diagnostic test for
pneumonia.(15)

For example, if we consider the results of
tracheal fluid cultures, the incidence of VAP can
be twice as high as in those cases in which the
diagnosis is made only through the use of BALF.(5)

In the present study, both techniques of sample
collection were used, with approximately 60%
positivity in all the cultures we conducted. In
contrast to various studies that select patients based
on the type of examination used in the diagnosis
of VAP (generally BALF), our observational study
did not and is therefore closer to the reality of
current medical practice. Regarding the etiologic
diagnosis, we observed concordance with the agents
typically isolated in late-onset VAP.(16-17)

In the present study, 92 cases of late-onset VAP
(87%) occurred. A total of 43% of the patients
with VAP presented infection with multidrug-
resistant organisms, a statistically higher value than
that found for the group without VAP (p < 0.001).

In analyzing the differences between the two
groups in terms of complications during MV, we
observed that the patients with VAP presented
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ARDS, pneumothorax, atelectasis, tracheobronchitis
and sinusitis more frequently than did those in
the group without VAP, all of the differences being
statistically significant (Table 2). The sinuses can
be reservoirs of nosocomial pathogens, contributing
to the colonization of the oropharynx.(7) Regarding
ARDS, we recommend an increased level of clinical
suspicion of pneumonia. Moreover, the presence
of only one of the clinical criteria (fever, leukocytosis
or purulent tracheal fluid), hemodynamic instability
or hypoxemia should motivate a search for a
diagnosis of VAP through the collection of cultures
and through diagnostic imaging (such as computed
tomography of the chest).(18)

As can be seen in Table 2, 126 patients died in
the ICU. Of those 126 deaths, 78 (62%) were related
to the infection, VAP or not. This means that death
from infection is still a serious problem and that,
in the group with VAP, the organ dysfunction
scales (MODS, SOFA and ODIN), which evaluate
infection and sepsis, presented good performance
in the study.

The patients on MV presented high mortality
rates. These already high mortality rates were not
influenced by the presence or absence of VAP,
either in the ICU or in the hospital. Some authors(19)

have observed higher mortality rates in the patients
with VAP. However, when the impact that VAP had
on the time on MV, time to weaning, length of
ICU stay and length of hospital stay was analyzed
in the present study, the values were quite distinct
(p < 0.001) (Table 2). Other authors(12,20,22) have
suggested that the severity of the clinical profile of
the patients at the moment of the VAP diagnosis is
the most important factor affecting survival in the ICU.

Through the multivariate analysis, we observed
that the presence of acute sinusitis was strongly
associated with VAP, but with a wide confidence
interval due to the small number of cases (Table
3). Atelectasis was also a factor strongly associated
with VAP, probably due to the greater use of MV in
these patients. The time on MV is a well-recognized
factor that is strongly associated factor with the
development of nosocomial pneumonia. In the
present study, the majority of cases were late-onset
VAP. Therefore, the time on MV of over ten days
was the variable identified as having the second
leading odds ratio for VAP, which confirms the
findings of other studies.(19) Immunosuppression
was another VAP-related factor, despite the small

number of cases in our sample (6.8%). If we take
into consideration the conditions of metastatic
neoplasm, lymphoma, myeloma, and acquired
immunodeficiency syndrome, the number of
"immunosuppressed" individuals increases (49/
278). The greater susceptibility to infection among
these patients is justified by their impaired
immunological state, a factor strongly associated
with VAP. Patients with ARDS are also predisposed
to pulmonary infection (within 24 h of an ARDS
diagnosis) between 34% and 70% of the cases,
frequently leading to sepsis, multiple organ
dysfunction syndrome and death.(3) Some authors(21)

found evidence of pneumonia in samples of lung
biopsies in 73% of the cases of patients with ARDS.
Cardiac arrest prior to admission to the ICU was
identified as a factor inversely related to VAP. Of
the 28 patients who had presented cardiac arrest
prior to admission to the ICU, only 7 developed
VAP (25%). Nineteen (68%) of these patients died,
including 5 of those who developed VAP. Therefore,
many patients died before developing VAP. Upper
gastrointestinal bleeding was also a factor identified
through logistic regression as being inversely
related to the incidence of VAP. The patients with
upper gastrointestinal bleeding might have
presented a gastric pH that was more acid. It is
well known that the inhibition of the gastric
secretion with histamine type 2 receptor blockers
or with proton pump inhibitors or enteral feeding
favors the occurrence of VAP.(19)

The difference between the patients with and
without VAP in terms of the SAPS    was not statistically
significant. However, a high SAPS     (> 50 points) was
associated with in-hospital mortality among the
patients with VAP. Age and the presence of chronic
renal failure were also associated with in-hospital death,
demonstrating the impairment of the functional state
that accompanies age and the presence of chronic
diseases in patients with VAP.(22) Age and chronic
diseases are frequently related with the prognosis.
A recent article revealed that mortality is greater
in elderly patients with VAP.(23) The authors of
another article stated that the comorbidities
decrease the chances of survival after admission
to the ICU.(24)

A recent multicenter study that analyzed
critically ill patients with chronic renal failure and
the prognostic impact, found a 60.3% mortality
rate for these patients. The greatest independent
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risk factors for in-hospital mortality were MV and
the use of vasopressor agents.(25) In identifying the
characteristics of the patients with chronic renal
failure in the various health facilities, it was observed
that approximately 30% presented chronic renal
damage (premorbid renal dysfunction). It is thus
understood that chronic disease has a strong impact
in patients with infection who develop sepsis, septic
shock or organic dysfunction, worsening the in-
hospital prognosis.

Prior admission to the ICU can correspond to a
scenario of ever more frequent chronicity,
demonstrating worse prognosis in the long run,
according to which the patients no longer meet
the requirements for being discharged, develop a
chronic state and are referred to the ICU, and that
is when they suffer an acute event.

The present study was carried out in a single
ICU in a university hospital in the city of Rio de
Janeiro. Therefore, we recommend that extreme
caution be taken in extrapolating the data
presented here to other facilities in other hospitals.
Different MV practices, diagnostic criteria, and
methods of bacteriological diagnosis can modify
the results reported here.

This study determined the prevalence of VAP
in the ICU of the Clementino Fraga Filho University
Hospital of the Federal University of Rio de Janeiro,
identifying the associated factors and the in-
hospital prognosis. Knowledge of these factors is
important to elucidating the questions of the
professionals who deal with these critically ill
patients and their families. Some of these factors
can be avoided, which would decrease VAP
incidence VAP-related mortality.
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