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Abstract

Background: Ventilator associated pneumonia (VAP) remains the most common nosocomial infection in the ICU with a very high
morbidity, mortality and cost of treatment. Clinical pulmonary infection score (CPIS) can be used prospectively to diagnosis VAP,
50 as to initiate early treatment and prevent mortality. Most studies indicate that the CPIS has limited value to diagnose VAP. We
conducted a prospective study to detect VAP using CPIS score in neurological patients.

Materials and Method: After approval of Ethics Committee, 118 consecutive neurological patients who required ventilatory support
for more than 48 hours were studied. CPIS score was calculated every day and when the CPIS score was > 6, mini-BAL was taken by
catheter in catheter technique and was analyzed for microorganism.

Results: A total of 29 VAP episodes were identified using CPIS (score 26) during the study period, of which only 18 patient’s tracheal
aspirate were positive for microorganism. The incidence rate expressed as the total number of VAP episodes per 1000 ventilation
days using CPIS score and tracheal aspirate culture was 36.7(29/789) and 22.87(18/789) respectively in this cohort, but overall

our ICU VAP rate in neurological patients using CPIS score and tracheal aspirate culture was 15.19(29/1909) and 9.42(18/1909)
respectively. Four patients were found to have early VAP (<5 days of MV) and rest had late VAP. The most common organism was
Acinetobactor Baumanni, followed by Enterobacteracae. Early VAP was caused by Enterobacteracae and Acinetobactor causing late

VAP.

Conclusion: CPIS score can be a fairly good method to diagnose VAP in critically ill neurological patients, when used reasonably
and at the same time can help to restrict unnecessary antibiotic use.
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Introduction
VAP is the second most common nosocomial infection and
complicates the course in 9 to 27% of mechanically ventilated
patients. VAP contributes to prolonged hospitalization, increase
cost and mortality in the range of 24 to 50 % [1,2]. In this era
when we are struggling to prevent antibiotic resistance, these
resistant organisms continue to overpower the critically ill
patients and become the major contributors for VAP and mortality
[3,4]. Patients in the ICU are at risk of dying from critical illness
and secondary infection like nosocomial pneumonia [5,6].
Looking at this alarming number, many studies have come
up with the aim of early diagnosis of VAP. One of the major

score evaluated is Clinical Pulmonary Infection Score (CPIS).

But the sensitivity and specificity of this score has always been
questioned. A diagnosis of ventilator-associated pneumonia is
suspected when the patient has a new infiltrate on chest x-ray
along with fever and raised leucocyte count after 48 hours of
invasive mechanical ventilation [1].

To diagnose a VAP episode, the presence of clinical signs of
pneumonia plus microbiologic confirmation by quantitative

cultures is required. It can be obtained from either tracheal
aspirate, Bronchoalveolar Lavage (BAL), Mini-BAL or Protected
Brush Specimens (PBS), each having sensitivity and specificity
of 38-100% and 14-100%, 42-93% and 45-100%, 63-100% and
66-96%, 33-100% and 50-100% respectively [7].

Taking this into account, we conducted a study to assess
whether CPIS score can stand as a dependable tool for early
detection of VAP in subset of neurologically ill patients.

Material and Method

This prospective study was conducted between January 2011
to October 2011 in the 20 bedded medical-surgical ICU in a
tertiary care medical centre in south India. During the study
period, a total of 1349 patients were admitted to the ICU, out
of which 475 patient’s required mechanical ventilation. One
hundred eighteen patients were included in our study, who
required mechanical ventilated for neurological indication.

Inclusion criteria
-Patients who had received mechanical ventilation for >48 hour
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Table 1. Demographic data.

Sex VAP(18) NO VAP(84) P -value
Male 15 67 0.732
Female 3 17 -
DM 5 28 0.651
HTN 8 38 0.952
CAD 0 8 0.149
TRACHEOSTOMY 11 16 0.000
ICU Stay 17.39(8.833)  9.12(5.043) 0.000
MYV Days 13.28(7.880)  6.55(4.336) 0.000
APACHE-II 14.83(3.666) 14.21(3.716) 0.522
AGE 50.00(19.17) 51.67(18.96) 0.736
MORTALITY 8/18 26/84 0.96

Table 2. Organism.

No Organism 11

Acinetobactor 9
Pseudomonas 2
Enterobactor 4
Klebsiella 3

for neurological cause.
-Patient’s age >18 years.

Exclusion criteria

-Patients receiving mechanical ventilation for pulmonary
indication.

-Patients on cancer chemotherapy and immunosuppressive
drugs.

-Patient with chronic lung disease, chronic hepatic disease,
chronic cardiac disease and chronic kidney disease.

- Patients with AIDS, cancer and neutropenia.

-Patients intubated and mechanical ventilated outside the
ICU before admission.

Study protocol

The following protocol was performed in the same sequence
in all study patients.

-Thorough blind endotracheal suction was done using a
sterile 12F catheter.

-Chest vibration or percussion for 10 min.

-Pre oxygenation with FiO, of 30% above the patient
requirement.

-Blind endotracheal aspiration was performed with sterile
catheter-in-catheter technique using a 20F outer suction
catheter and 10F inner suction catheter with a mucus trap.
The outer catheter was introduced 2 cm beyond the ET tube
tip and the inner catheter was passed through the outer
catheter till resistance felt (carina), then the inner catheter is
withdrawn 1 cm, followed by tracheal secretions aspiration
through the inner catheter.

- Minimum of 2 ml of endotracheal aspirate is collected.

- All samples were processed in the microbiology laboratory
within 20 minutes of collection.

- Bacterial identification and antibiotic susceptibility tests using

standard methods were performed only for microorganisms
that were present at a concentration >10° cfu/mL.

Data collection

The following information was recorded prospectively:

On ICU admission: age, sex, cause of ICU admission, location
prior to ICU admission, co morbidities, diagnosis, ABG, chest
roentgenogram, APACHE-II score and sequential organ failure
assessment (SOFA).

At the time of intubation and mechanical ventilation:
modified CPIS parameter, ABG, SOFA score and APACHE-II score
After intubation and mechanical ventilation: ABG modified CPIS
parameter, days of MV, length of stay in the ICU and outcome.

All parameter were calculated and collected by one of the
investigators, independent of the treating physicians in charge.

Results

During the study period of 10 months, 1349 patients were
admitted in the ICU and 118 patients (8.74%) were enrolled
in the study. CPIS score and tracheal samples of 16 patients
could not be optimally processed in the laboratory and
only 102 patients’ data were analysed. These 102 patients
were mechanically ventilated for a total of 789 days due to
neurological cause, after inclusion in our study.

67 patients (66.7%) survived while 34 (33.3%) died during
their stay in ICU. During sample collection period of 13 days,
6 patients died on day 6, 1 on day 8 and 2 on day 9. The
remaining 25 patients out of 34 non-survivors died during
the 28 days of ICU stay.

Table 1 lists the demographic profile of study patients.
Patients did not differ significantly between the VAP and
non VAP cohort with respect to age, sex, main reason for ICU
admission and co- morbidities. The mean duration of ICU
stay was 17.39 days (SD-8.833) in VAP patients, which were
significant (p-0.00) compared to non VAP patients (9.12 days,
SD-5.043). Mean duration of MV was 13.28 days (SD=7.880)
in VAP patients, which was significant (p-0.00) than non VAP
group 6.55 days (SD=4.336).

A total of 29 VAP episodes were identified using CPIS (score
>6) during the study period. From these 29 VAP episodes
diagnosed by CPIS score of =6, only 18 patient’s tracheal
aspirate were positive for microorganism. The incidence
rate expressed as the total number of VAP episodes per 1000
ventilation days using CPIS score and tracheal aspirate culture
was 36.7(29/789) and 22.87(18/789) respectively in this cohort,
but overall ICU VAP rate in neurological patients using CPIS
score and tracheal aspirate culture was 15.19(29/1909) and
9.42(18/1909) respectively. Four patients were found to have
early VAP (<5 days of MV) and rest had late VAP.

Microorganism associated with VAP episode is reported
in Table 2. The most common organism was Acinetobactor
Baumanni, followed by Enterobacteracae. Early VAP were
caused by Enterobacteracae (3/4) and Acinetobactor causing
late VAP (8/14).
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Table 3. The modified clinical pulmonary infection score.

CPIS Points 0 1 2
Tracheal secretions Rare Abundant  Abundant + purulent
Chest X-ray infiltrates No infiltrate Diffused Localized
Temperature, °C 36.5 and 38.4 38.5 and 39 or 36
38.9
Leukocytes count, per mm3 4,000 and 11,000 < 4,000 or > < 4,000 or > 11,000 +
11,000 band forms 500

PAO2/FIO2, mm Hg > 240 or ARDS 240 and no evidence

of ARDS
microbiology negative positive

Agreement between CPIS and P/F ratio was observed throughout
the study period. Correlation between CPIS with WBC count
and chest radiography was observed during the first 7 days
and with no correlation later on.

In our patient population both the severity scores (SOFA/
APACHE 1) and co morbidities did not have any discriminating
power to differentiate VAP from non-VAP. Patients with VAP
had longer ICU stay, MV days and required tracheostomy.

Discussion

HAP accounts for up to 25% of all ICU infection and for more
than 50% of the antibiotic prescribed [1]. VAP occurs in 9-27%
of all intubated patients. In ICU nearly 90% of episodes of
HAP occur in intubated patients [1,2,5]. Since the original
investigation, clinical utility of this diagnostic score has been
a matter of interest and numerous investigators have studied
the usefulness of the CPIS as a diagnostic tool, with limited
success [1,8,9]. No studies have specifically addressed the CPIS
in critically ill patients with neurological etiology, despite the
high occurrence of microaspiration in such patient population.
The fundamental obstacle to the diagnosis of VAP is the
absence of a uniform gold standard [8].

Intensivist suspecting VAP has no single test, assay or
intervention that they can rely upon to diagnose or exclude
VAP [8,10]. Instead, the intensivist and the infection control
practitioners integrate multiple nonspecific signs such as fever,
increased pulmonary secretions, leukocyte count, radiographic
opacities and tracheal secretion culture result to diagnose VAP
[11,1]. These clinical signs however are nonspecific and can
be seen in a host of conditions like pulmonary edema, sepsis,
Acute Respiratory Distress Syndrome, pulmonary embolism
and atelectasis [12,13].

Several studies had used tracheal aspirate surveillance to
detect microorganism causing VAP. By using tracheal aspirate
surveillance culture more patients are diagnosed to have VAP
and receive antibiotic [4,14,15,16]. This therapy could lead
to antibiotic over use and the development of multi drug
resistant organisms [4,17].

The important findings of our study include the following:
1. Twenty nine VAP episodes were diagnosed by using CPIS
(= 6), 18 of the 29 mini BAL samples were positive
for microorganism.

2.The incidence rate of VAP per 1000 ventilator day is 36.7
and 22.87 using CPIS and mini BAL fluid culture
respectively.

3. Agreement between CPIS and P O_/FiO, was observed
throughout the study period, whereas agreement

between CPIS with leucocyte count and chest X-ray was
observed during the first 7 days of mechanical ventilation.

4.The majority of early VAP was caused by Enterobacteracae
and late VAP by Acinetobactor Baumanni.

Outcome of patients with VAP largely depends on early and
appropriate empirical antibiotic therapy followed by de-
escalation when specific microbiological data become available
after 72 hours [2,3,17]. Results of our study indicate that CPIS
can be a reliable tool to diagnose VAP and start empirical
antibiotic early in patients intubated and mechanically
ventilated (MV) for non-pulmonary cause. In MV patients
the incidence of VAP increases with duration of ventilation
and the risk is higher early in the course of ventilation [18].

Intubation and mechanical ventilation increase the risk
of HAP by 6 to 20 fold [1]. HAP in mechanically ventilated
patient initially has ventilator associated tracheobronchitis
(VAT) subsequently infection moves down to involve the
lung parenchyma causing VAP which is caused by similar
microbiological agent causing tracheobronchitis. VAP involve
diffusely, bilaterally and predominantly in the dependent lung
segment, making blind BAL as accurate as bronchoscopic
sampling for diagnosis of VAP [19,3,20].

Pugin et al.,, introduced CPIS and found that threshold
score of > 6 was a fairly accurate indicator of VAP [9]. CPIS
have been modified by excluding tracheal aspirate specimen
culture (modified CPIS Table 3) and increasing the score to
7 [8,21,22,13,23]. Various studies have reported CPIS to have
sensitivity and specificity between 77% to 93% and 17% to
100% respectively [18,21]. Fabregas et al., found that CPIS
with BAL fluid >10* cfu/mL had a sensitivity of 77% and
specificity of 58% when compared with post mortem lung
biopsy histology [24,25]. Similar to other studies in which
culture of lower respiratory tract specimen of patients with
VAP showed 60% (50%-80%) positive for microorganism [8,9].
In our study 29 VAP episodes were diagnosed using CPIS > 6,
out of which only 18 (66.7%) were positive for microorganism.
In our study the high incidence of VAP (using CPIS score-36.7
and microbiological criteria-22.87) in neurological patients
could be attributed to poor neurological condition and small
sample size.

There is significant (p-0.005) correlation between the CPIS
score with P O,/FiO,, TLC and chest X-ray in the first seven
days of intubation and MV. The parameter that significantly
correlated after 7 days of MV was P O_/FiO, and poor correlation
of TLC and chest X-ray after 7 days of MV could be due to
confounding factors like presence of atelectasis, multiple
invasive lines, prolonged immobilization and colonization or
subclinical infection during prolonged ICU stay [11,1].

In our study there was non-significant difference in mortality
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between VAP and non VAP as most died of neurological failure
rather than due to VAP. Of the eight deaths in VAP group only 2
died of ARDS with hypoxemia and septic shock. This mortality
rate is in accordance with other studies in which 33% to
50% death is attributed to VAP [3,5,6]. High mortality rate in
patients with VAP is usually due to delayed and inappropriate
treatment, bacteraemia with virulent organism, and presence
of underlying medical condition [6].

Conclusion

CPIS is a reasonable tool to detect early VAP in critically ill
neurological patients when used appropriately and can
prevent antibiotic over use. Among the parameters of CPIS,
low PaO_/FiO, ratio correlates well with VAP episodes and
found to be a good indicator. Early detection and appropriate
broad spectrum empiric therapy with de-escalation when
cultures are available can reduce the morbidity, mortality
and antibiotic overuse.
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