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Editorial

Ventilator-associated pneumonia

CARLOS ROBERTO RIBEIRO DE CARVALHO

Over the last 50 years, the use of invasive
ventilator support has undoubtedly represented an
advance in the treatment of respiratory
insufficiency. Although it saves many lives, the
application of positive airway pressure via a
prosthesis placed in the airways can produce many
adverse effects. These adverse effects are well
known: hemodynamic instability, especially in
hypovolemic patients; higher frequency of
respiratory infections due to the impairment of local
defense mechanisms caused by the presence of the
tube; and, most recently, injury caused by
mechanical ventilation, which has been associated
with the high alveolar pressures reached by some
units as a consequence of an ill and highly
heterogeneous lung.

These changes are associated with higher
morbidity rates due to the systemic repercussions
they provoke, generating an increase in hospital
costs, as well as raising mortality rates in these
patients.

In this  context ,  vent i lator-associated
pneumonia (VAP) is one of the most feared adverse
effects within the intensive care environment. In
order to intervene therapeutically, we first need
to recognize the extent of the problem. However,
there have been few studies evaluating VAP
epidemiology in Brazil.

In a cross-sectional (one-day prevalence) study
carried out in 19 intensive care units (ICUs), with a
combined total of 170 beds and 126 admitted
patients, of a university hospital in São Paulo, the
prevalence of ICU-acquired infections was evaluated.
Prior to the day of the study, 69% of the patients
had been diagnosed with infection, and all of those
patients were receiving antimicrobial treatment.
Approximately 31% of those patients had acquired
their infection while in the ICU, whereas 33% had
acquired their infection while in the hospital but
prior to being admitted to the ICU. Respiratory

infections were the most frequent infections,
accounting for 58.5% of all cases.(1)

In another study, carried out in 99 Brazilian
hospitals, pneumonia was found to be responsible
for 28.9% of all nosocomial infections, 50% of
which occurred in patients on mechanical
ventilation.(2) The results of these two studies give
us an idea of the significance of this problem: it is
quite common; it results in high morbidity; it greatly
increases hospital costs; and it presents a high
mortality rate.

One obstacle to performing this type of
evaluation is the lack of a precise criterion for
diagnosis. The definition of VAP is a pulmonary
infection acquired 48 to 72 h after the patient has
been submitted to endotracheal intubation and
invasive mechanical ventilation.(3) Suspicion of VAP
arises when new or progressive pulmonary infiltrate
appears on chest X-rays, accompanied by clinical
signs and by the following laboratory test results:
fever (> 38°C); leukocytosis (> 10,000/mm3) or
leukopenia (< 4000/mm3); and purulent tracheal
secretions.(4) However, the accuracy of these criteria
is low. As a result, more than one clinical criterion
must be taken together with the X-ray criterion in
order to increase the sensitivity and specificity. The
use of clinical criteria alone can lead to misdiagnosis
and inappropriate treatment. Note that these criteria
are not very specific and can be present in many
situations to which critically ill patients are exposed,
such as atelectasis, cardiogenic pulmonary edema,
pulmonary infarction, acute respiratory distress
syndrome and alveolar hemorrhage.

In an attempt to increase the likelihood of
diagnosing VAP, Pugin et al. created the Clinical
Pulmonary Infection Score (CPIS) based on sputum
smear microscopy and tracheal aspirate culture, as
well as on the clinical findings at the time of diagnostic
suspicion.(5) The CPIS is an index with a maximum
possible score of 12 points. A score of more than 6
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indicates a high probability of VAP. The CPIS presents
93% sensitivity and 100% specificity. These highly
positive initial results have not been confirmed in
subsequent studies, in which the accuracy was similar
to that of the clinical criteria.

In a recent study carried out in six hospitals in
Buenos Aires, Argentina, it was demonstrated that
the serial and prospective use of a simplified version
of the CPIS (with a maximum of 10 points) resulted
in early diagnosis of VAP (prior to the appearance of
the classical clinical signs of the disease).(6) In that
study, mortality rates were lower among the patients
who received appropriate antibiotic treatment within
24 h after the results of the CPIS had raised clinical
suspicion of VAP. Further studies should be carried
out in order to validate this concept.

Risk factors for VAP can be classified as
modifiable or nonmodifiable. Nonmodifiable risk
factors include the following: age; severity (score)
at admission to the ICU; and comorbidities (heart
failure, chronic obstructive pulmonary disease,
diabetes, neurological diseases, neoplasms, traumas
and post-operative recovery).

Modifiable risk factors are related to the
environment (microbiota) of the ICU itself.
Therefore, it is essential to have knowledge of the
micro-organisms that are most commonly found
in the ICU. This favors rational and focused
prescription of antimicrobials, since the empirical
treatment should be administered promptly when
there is suspicion of VAP.

In this issue of the Jornal Brasileiro de
Pneumologia (Brazilian Journal of Pulmonology),
Guimarães and Rocco present the results of an
observational study carried out in the ICU of a
university hospital in Rio de Janeiro. Their study
was aimed at determining VAP prevalence in
patients submitted to mechanical ventilation for
more than 24 h. It also aimed to identify the factors
associated with VAP development and its in-
hospital prognosis.(7) Over an 18-month period, 808
patients were admitted to the hospital. Of those,
278 were included in the study. Of the 278 patients,
38.1% developed VAP. The authors found that
45.3% of the cases of pneumonia were caused by
Gram-negative bacteria, and that 43.4% were
caused by multidrug-resistant bacteria. Guimarães
and Rocco observed that VAP increased patient
time on mechanical ventilation, as well as
prolonging ICU and hospital stays. However, despite

the high in-hospital mortality rate seen in the study
sample as a whole (45.3% in the ICU alone and
55.8% overall), there was no difference between
patients with VAP and those without in terms of
mortality. Logistic regression indicated that the
factors associated with the development of VAP
were acute sinusitis, atelectasis, immunodepression,
acute respiratory distress syndrome and being on
mechanical ventilation for more than 10 days.(7)

The data provided by this study make it possible
for an ICU team of attending physicians to
recognize the infectious agents that are most often
found in their ICU. Therefore, the nosocomial
infection control committees of every health care
facility should periodically inform their respective
ICU heads of the antimicrobial sensitivity profile
of the micro-organisms that are most frequently
found in their ICUs, since it is known that prompt
treatment with appropriate antibiotics is associated
with greater treatment success (lower mortality
rates) in patients with VAP.

Another fundamental  f inding is  the
identification of factors associated with the
development of VAP in the ICU. Based on the results
of such studies, interventions can be devised in
order to decrease the frequency of this type of
nosocomial infection, which, in this study(7) was
35.7 cases/1000 days on mechanical ventilation.
This rate is much higher than those recently found
in North-American hospitals. In the general
(clinical/surgical) ICU of one university hospital in
the USA, the mean frequency of VAP was found to
be 4.6 cases/1000 days on mechanical ventilation
and the 90th percentile was only of 9.9.(8)

It is my belief that further epidemiological studies
of VAP should be carried out in other Brazilian
hospitals in order to make our current situation more
transparent and to facilitate the implementation of
corrective measures, when justified.
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