
Appropriateness and delay to initiate

therapy in ventilator-associated pneumonia
C.M. Luna*, P. Aruj*, M.S. Niederman#, J. Garzón*, D. Violi*, A. Prignoni*, F. Rı́os",
S. Baquero* and S. Gando*, for the Grupo Argentino de Estudio de la Neumonı́a
Asociada al Respirador (GANAR) group

ABSTRACT: Inappropriate therapy (IT) and delayed initiation of appropriate therapy (DIAT) result

in inadequate therapy in patients with ventilator-associated pneumonia (VAP). The aim of the

current study was to assess the impact of DIAT in VAP. A total of 76 mechanically ventilated

patients with bacteriologically confirmed VAP were prospectively evaluated in the intensive care

unit of six hospitals in Buenos Aires, Argentina.

Appropriate therapy was defined as coverage of all the identified pathogens by the

antimicrobial therapy administered at the time of VAP clinical diagnosis. The clinical pulmonary

infection score was measured during the 3 days before, at the onset and during the days which

followed the onset of VAP. A total of 24 patients received adequate therapy; mortality was 29.2%.

The remaining 52 patients received either IT (n516) or DIAT (n536); the mortality was 63.5%

combined, and 75.0 and 58.3% for IT and DIAT, respectively (statistically significant compared

with adequate therapy).

Inappropriate therapy and delayed initiation of appropriate therapy increased the mortality of

ventilator-associated pneumonia. Patients with inappropriate therapy and/or delayed initiation of

appropriate therapy had a more gradual increase in clinical pulmonary infection score than those

receiving adequate therapy, and this increase was found to occur prior to the time of the clinical

diagnosis.

In conclusion, these findings might provide the rationale for a trial of earlier initiation of therapy,

based on clinical grounds in an effort to improve the outcome of patients with ventilator-

associated pneumonia.

KEYWORDS: Adequate therapy, antimicrobials, delayed therapy, nosocomial pneumonia,

outcome, resistant pathogens

V
entilator-associated pneumonia (VAP) is a
frequent infectious complication among
patients admitted to the intensive care unit

(ICU), increasing the risk of death [1]. Outcome
studies indicate that there are several factors
related to mortality in VAP [2–6]. Delay in the
initiation of therapy in pneumonia increases the
risk of death in both community-acquired and
nosocomial pneumonia [7, 8]. The clinical pul-
monary infection score (CPIS) was described to
improve the clinical diagnosis of VAP, by
including several criteria to quantify evidence of
pneumonia [9]. CPIS has been used to evaluate
the response to therapy, to select patients for a
short course of antibiotics and to predict VAP
outcome, when performed in a serial fashion [7,
8, 10–12]. Even though the sensitivity of the CPIS
identification for bacteriologically confirmed
VAP has been found to be o90% [9], it has a
low diagnostic accuracy and is not superior or

more accurate than the clinical prediction [13, 14].
In one study, patients with a CPIS f6 were
treated successfully with only 3 days of antibiotic
therapy [10]. These findings raised the question
as to whether such a short duration was possible
because of the initiation of therapy at the earliest
time possible, or whether some of these patients
actually did not have VAP. If the former
explanation is correct, then patients may benefit
from early recognition and therapy of VAP.

Therefore, it was hypothesised that serial mea-
surements of the CPIS in mechanically ventilated
patients could be used, more precisely, to define
the optimum time to start therapy for pneumonia
patients in comparison with the use of standard
clinical diagnosis. Taking into account the anti-
biotic susceptibility data for patients with VAP to
define appropriate therapy (AT), measurements
were taken of how often patients received AT,
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and how often such therapy was initiated in a delayed fashion,
using the CPIS as a sensitive tool to define the best time to start
therapy of VAP. Knowing more clearly the number of patients
receiving inappropriate therapy (IT) or delayed initiation of
appropriate therapy (DIAT), the impact of therapy given in
this manner was defined.

METHODS
Study design and study subjects
A prospective observational cohort study, conducted in the
ICU of six hospitals from September 1999 to August 2003, was
carried out. The inclusion criteria for subjects were to be aged
o18 yrs and have an estimated length of ventilation .72 h.
Exclusion criteria were: admission after referral from another
ICU; nosocomial pneumonia at the time of admission; and an
AIDS-defining condition or neutropaenia (,1,000?mm-3). The
ethics committees from the participating institutions approved
the study.

The data collected included the following: reason for admis-
sion; past medical history; vital signs; laboratory data; and
chest radiographs, allowing for a calculation of a previously
described modified version of the CPIS [9]. CPIS was
calculated every day from the onset of mechanical ventilation
up to the patient’s discharge or death. In this modified CPIS
(table 1), a tracheal aspirate culture was excluded as it was not
available in time; leukocyte categories were reduced to two
(.5% of band forms were not considered because this
information was not always available); and three categories
instead of two were used for the aspect of sputum, to obtain a
maximum of 10 points for the CPIS score [12]. The CPIS was
calculated by one of two members of the investigation team

(C.M. Luna or F. Rı́os). Verification of data was performed
before processing.

Patients were evaluated daily for evidence of VAP. CPIS and
data on antimicrobial therapy were recorded. In patients with a
clinical diagnosis of VAP, blood and bronchoalveolar
lavage (BAL) fluid cultures were performed. For patients not
developing VAP, the study ceased when they were weaned
from mechanical ventilation.

A time-dependent analysis of the CPIS score was conducted
for patients developing VAP. The time points were as follows:
3, 2, and 1 days before the onset of VAP (VAP-3, -2 and -1); the
onset of VAP (VAP); and 3–7 days after the onset of VAP
(VAP+3, +5 and +7).

VAP patients were followed daily until pneumonia was cured
(discontinuation of antimicrobials or 21 days of antimicrobial
therapy, whichever happened first), hospital discharge or
death.

Definitions
Pneumonia was defined as new and persistent radiographical
infiltrate(s) plus two of the following: 1) body temperature
.38uC or ,36uC; 2) white blood cells .10,000 or ,4,000?mm-3;
or 3) macroscopically purulent tracheal aspirate [4].
Additionally, it was required that patients have microbiologi-
cal confirmation, i.e. by growth of o104 colony forming units
(cfu)?mL-1 taken from a bronchoscopic BAL culture or isolation
of a potential pathogen from the blood culture (unrelated to
another source), and prescription of antimicrobials for pneu-
monia, after the clinical diagnosis.

The definition for the day of onset of VAP was the day that the
attending physicians made the clinical diagnosis and pre-
scribed antimicrobials for VAP, in patients fulfilling the clinical
criteria of VAP.

Prior antimicrobial treatment was declared if there was current
use of antimicrobials at the time of diagnosis of VAP, or
previous use for .24 h during the 10 days prior to VAP
diagnosis. Indications for prior antimicrobials are listed in
table 2.

Appropriate therapy was defined as coverage of all the
pathogens isolated (from blood or o104 cfu?mL-1 on BAL
culture), by the antimicrobial therapy administered at the onset
of VAP, determined by the sensitivity pattern in the antibio-
gram. AT could be adequate or not according to definitions
published elsewhere [15].

Inadequate therapy involved not only IT (lack of coverage of
all the pathogens isolated), but also DIAT. DIAT was defined
as being present if AT was given within 24 h of the clinical
diagnosis of VAP but also if the patient had a CPIS o5 on the
day before the clinical diagnosis was made (VAP-1). This
definition was chosen as all of these VAP episodes were
microbiologically defined, and if the CPIS had been calculated
according to PUGIN et al. [9], they would have received two
more points for a positive respiratory culture, giving a score of
7, which is consistent with the presence of VAP. This definition
allowed the current authors to test the hypothesis that these
patients actually had VAP that was present before the time that
it was recognised by standard clinical criteria, and that they

TABLE 1 Simplified version of the clinical pulmonary
infection score

Component Points

Temperature uC

.36.0 and f38.4 0

o38.5 and f38.9 1

o39.0 and f36.0 2

Blood leukocytes?mm-3

o4000 and f11000 0

,4000 or .11000 1

Tracheal secretions

Few 0

Moderate 1

Large 2

Purulent +1

Oxygenation Pa,O2/FI,O2 mmHg

.240 or ARDS 0

f240 and no ARDS 2

Chest radiograph

No infiltrate 0

Patchy or diffuse infiltrate 1

Localised infiltrate 2

Total points for CPIS varied from 1–10 points. Pa,O2: arterial oxygen tension;

FI,O2: inspiratory oxygen fraction; ARDS: acute respiratory disease syndrome.
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might have benefited from earlier therapy. Thus, the inade-
quate therapy group included those with treatment delays due
to a lack of sensitivity of the clinical diagnosis compared to the
CPIS (DIAT), and those whose initial empirical antimicrobial
treatment provided a lack of coverage of the aetiological
pathogen (IT).

Outcome criteria
Mortality at day 28 after the VAP onset during hospitalisation
was the main outcome criteria used. The length of stay and the
days on antimicrobial therapy for VAP in survivors were also
observed.

Statistical analysis
Continuous variables are expressed as mean¡SEM, unless
stated otherwise. Statistical significance was determined using
an unpaired t-test. Differences between patients receiving
adequate therapy and those receiving IT or DIAT were tested
by two-way repeated measures ANOVA, and post hoc
comparisons at specific time points were made by t-test with
Bonferroni’s correction. The Fisher’s exact test was used to
compare categorical variables. Significance was accepted for
p-values ,0.05.

RESULTS
During the period of study, 508 mechanically ventilated
patients were admitted into the study. A total of 76 patients
developed criteria for VAP (fulfilling two out of the three
clinical criteria, plus the presence of a new or progressive
infiltrate on the chest radiograph and microbiological con-
firmation). BAL microbial culture confirmed pulmonary
infection in 72 out of the 76 patients and the blood culture in
16 of the 76 patients. In 10 cases, the pathogen isolated in the
blood was not present in the BAL culture (in six cases it was a
second pathogen, and in four cases the pathogens in the blood
culture were the only isolates). Aetiological organisms are
displayed in table 3. In 15 cases, more than one pathogen was
isolated (92 pathogens for 76 cases, i.e. 1.21 pathogens per
case). The incidence rate of pneumonia was 14.9 per 100
mechanically ventilated patients.

A total of 58 patients (76.3%) had received antibiotics prior to
the development of VAP (mean¡SD 5.0¡2.9, range 1–10 days):

21 for a previous community-acquired lower-respiratory tract
infection and 37 for an extrapulmonary infection. After the
diagnosis of VAP, all patients received antibiotics; the total
time of antibiotic therapy for all survivors was mean¡SD

14.2¡5.6 days.

Serial evaluation of clinical pulmonary infection score
A time-dependent analysis of the CPIS was conducted for the
overall population and independently for the patients receiv-
ing adequate therapy and those receiving either IT or DIAT.
During the days prior to the clinical diagnosis of VAP, the CPIS
rose from VAP-3 to VAP (5.0¡0.3 versus 6.7¡0.2; p,0.001);
thereafter, during the following days, the CPIS fell from VAP
to VAP+3 (6.7¡0.2 versus 6.1¡0.2; p50.028) in the population
as a whole. Comparing adequate therapy (n524) with IT-DIAT
(n552), the CPIS score was similar in both groups at the VAP-3
(4.6¡0.5 versus 5.2¡0.3; p50.273) and VAP (6.4¡0.4 versus
6.9¡0.2; p50.209) time points. However, the CPIS was higher,
and rose more gradually toward a peak value, in the IT-DIAT
patients compared with the patients who had been given
adequate therapy, at VAP-2 (5.5¡0.3 versus 4.2¡0.3; p50.008)
and VAP-1 (6.1¡0.2 versus 3.9¡0.3; p50.005; fig. 1). Thus, two
separate populations were identified: one with adequate
therapy who had a sudden rise in CPIS at the same time as
the clinical diagnosis of VAP and received AT in a timely
fashion; and one with IT-DIAT, who had a gradual rise in CPIS
prior to the clinical diagnosis of VAP and received IT-DIAT.

TABLE 2 Indications for antimicrobial therapy in the 57
patients on prior antibiotics at the time of the
clinical diagnosis of ventilator-associated
pneumonia (VAP)

Indications for antimicrobials Cases n Duration of therapy at

VAP diagnosis days

Community-acquired respiratory

tract infection 21 6.0¡3.2

Sepsis 16 5.8¡2.9

Prophylaxis before and/or after

surgery .24 h or current 9 4.8¡3.2

Peritonitis 2 9.0¡1.4

Miscellaneous 10 5.1¡5.2

Data are presented as mean¡SEM.

TABLE 3 Number of isolates, adequacy of therapy and
mortality in the adequately treated and
inadequately treated patients

Pathogen IT-DIAT Adequate therapy

Total Died Total Died

Acinetobacter spp# 19 13 (68) 7 3 (43)

Pseudomonas aeruginosa# 17 12 (71) 2 1 (50)

Klebsiella pneumoniae 2 1 (50) 3 2 (67)

Enterobacter cloacae 2 2 (100)

Escherichia coli 2 0 (0)

Haemophilus influenzae 1 0 (0)

Staphylococcus aureus

MSSA 3 3 (100) 3 0 (0)

MRSA# 13 6 (46) 6 2 (33)

Streptococcus pneumoniae 2 0 (0) 2 0 (0)

Coagulase-negative

staphylococcus

3 1 (33)

Corynebacterium spp 1 0 (0)

Candida spp 2 2 (100)

Other pathogens 2 0 (0)

Data are presented as n or n (%). In 76 ventilator-associated pneumonia

patients, ninety-two isolates of causative microorganisms (65 multiresistant

pathogens) were detected by bronchoalveolar lavage (BAL; n582) and/or

blood cultures (n516, in six cases also isolated from the BAL; there was a

second pathogen in six, and in four cases the pathogen in the blood was the

only isolate). IT: inappropriate therapy; DIAT: delayed initiation of appropriate

therapy; MRSA: methicillin-resistant S. aureus; MSSA: methicillin-sensitive S.

aureus. #: multiresistant pathogens.
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After the VAP time point, the CPIS exhibited a similar
behaviour independent of the adequacy of therapy: CPIS for
adequate therapy and IT-DIAT was 6.2¡0.4 versus 6.1¡0.2 at
VAP+3 time point (p50.879; fig. 1). CPIS was 5.8¡0.4 versus
5.8¡0.3 at VAP+5 and 5.8¡0.4 versus 5.8¡0.3 at VAP+7 time
points (p50.962 and 0.883, respectively; data not shown).

Adequacy of therapy and mortality
Twenty-four patients received adequate therapy and 52
inadequate therapy (including 16 that received IT and 36 that
received DIAT). Resistance to the antimicrobials prescribed at
the onset of VAP was more common in patients infected with
Acinetobacter spp, Pseudomonas aeruginosa, and methicillin-
resistant Staphylococcus aureus (table 3). The current authors
examined mortality in relation to whether the therapy at the
time of clinical suspicion of VAP was considered adequate or
IT-DIAT.

The overall mortality rate was 52.6%. In the group receiving
adequate therapy, the mortality rate was 29.2%, whereas it was
63.5% for those receiving inadequate therapy (75.0% for IT and
58.3% for DIAT) giving p-values of 0.007, 0.009 and 0.036,
respectively, when compared with the adequate therapy group
(fig. 2). There were no differences in the following: age; Acute
Physiology and Chronic Health Evaluation (APACHE II) at
admission; reason for mechanical ventilation; pathogens; days
on prior mechanical ventilation or time from VAP onset and
weaning or death, between adequate therapy and IT-DIAT
(tables 4 and 5).

DISCUSSION
Several studies have demonstrated that initial treatment of
VAP with an appropriate antimicrobial regimen is associated
with lower mortality rates [16–19]. Thus, prompt identification

of patients requiring treatment for VAP and careful selection of
initial antibiotics are essential for the successful management
of this life-threatening complication [17]. In the current study,
it is confirmed that both inadequate therapy and delayed
therapy are associated with a higher mortality rate than
adequate therapy. However, it was observed that those who
received adequate therapy had a sudden clinical deterioration
that may have facilitated timely therapy, while those with a
slower deterioration had a delay in therapy. The present
authors propose, based on the findings in figure 1, to define
clinical criteria for earlier initiation of therapy that could
potentially lead to a reduction in VAP mortality.

The failure of initial antibiotic therapy due to the presence of
resistant pathogens is one of the most important causes of poor
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FIGURE 1. The clinical pulmonary infection score (CPIS) evolution between the

ventilator associated pneumonia (VAP)-3 and the VAP+3 time points. There was a

significant worsening at the VAP day compared with the CPIS 3 days before, then

CPIS improved significantly during the following 3 days. The data were analysed by

two-way repeated measures ANOVA. Post hoc analyses showed significant

differences for the VAP-2 and VAP-1 time points, adequate therapy ($) versus

inappropriate therapy-delayed initiation of appropriate therapy (&; p50.0083 and

0.0051, respectively). After VAP onset, the CPIS was the same at the VAP+3 time

point for both groups.
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FIGURE 2. Statistical differences in the mortality rates observed between 24

(29.2%) adequately and 52 (63.5%) inadequately treated patients. The mortality

rates of 16 (75%) patients receiving inappropriate therapy (IT) and 36 (58.3%)

patients receiving delayed initiation of appropriate therapy (DIAT) are also

displayed.#: p50.036; ": p50.007; +: p50.009.

TABLE 4 Reason for mechanical ventilation

Reason for mechanical

ventilation

All Adequate therapy IT-DIAT

Post-operative

respiratory failure
16 6 10

Acute exacerbation of

chronic bronchitis
9 2 7

Sepsis 7 0 7

Neurological or

neuromuscular disease
4 2 2

Community-acquired

pneumonia
12 1 11

Coma 9 3 6

Trauma 7 3 4

Other# 12 7 5

IT: inappropriate therapy; DIAT: delayed initiation of appropriate therapy.
#: cardiopulmonary resuscitation (n53), shock (n52), cerebro-vascular

disease, acute gastrointestinal bleeding.
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outcome [20, 21]. Adequacy of initial antimicrobial therapy is a
major prognostic factor for patients with VAP. Thus, before
new antibiotics are administered, reliable pulmonary speci-
mens must be obtained for microbial examination [22]. In a
previous study, a simplified CPIS score and its components
were used to define the natural history VAP resolution and
demonstrate that this approach can help to define early failure
to response [12].

In the present study, the incidence of microbiologically
confirmed VAP was 14.9%. Similar to previous reports,
approximately three-quarters of the patients involved in the
study were on antibiotics at the time of VAP diagnosis [23, 24].
The patients were divided on the basis of the adequacy of
initial empirical antibiotic therapy and the evolution of the
CPIS from 3 days before, up to 7 days after the onset of VAP
was examined. In 36 patients who received appropriate
empirical antibiotic therapy after the clinical suspicion of
VAP, there was a delay in the initiation of therapy. This delay
was defined as an appropriate treatment given within 24 h of
the clinical diagnosis in patients who had a CPIS of o5 for at
least 24 h before the initiation of therapy. A CPIS of o5 was
chosen to define the correct time to start therapy, even if it
occurred prior to when a clinical diagnosis was made. This was
done as all these patients had VAP confirmed by BAL culture,
and thus would have had a CPIS of .6 if microbiological
criteria had been used, as originally described by PUGIN et al.
[9]. The 36 patients with DIAT were pooled with the 16
patients who received initially empirical IT, and this IT-DIAT
group consisted of all the patients who received inadequate
antibiotic therapy.

It was observed (fig. 1) that at a time prior to the clinical
diagnosis of VAP, the CPIS score was significantly higher at
days VAP-2 and VAP-1 in the group of patients on IT-DIAT,
compared with those receiving adequate therapy. It was also
observed that there was no difference in the CPIS between the
VAP and VAP+3, +5 or +7 time points, when patients on
adequate therapy were compared with those on IT-DIAT.
However, the IT-DIAT group had a gradual rise in CPIS to a
peak value, whereas those in the adequate therapy group had a
sudden rise. Thus, those patients who had undergone a rapid
clinical deterioration prior to the clinical diagnosis of VAP, as

reflected by the CPIS, had timely initiation of therapy, possibly
because the sudden change in clinical status facilitated the
timely clinical recognition of pneumonia. However, for those
with a more gradual rise in CPIS, it is believed that they all had
VAP for o24 h prior to the clinical recognition of infection,
and that the slow rise in CPIS, reflecting a more gradual
deterioration, may have led to a delay in therapy for some.
Since patients with adequate therapy had a better outcome
than those with IT-DIAT, it is possible that earlier initiation of
therapy could have had value for this latter group. In fact,
when SINGH et al. [10] gave therapy to patients with a CPIS of
f6, they were able to treat patients for as few as 3 days,
implying that early therapy can be more effective than delayed
therapy. However, an alternative interpretation could be that
following the CPIS criteria may be misleading, especially
since the score improved at VAP-2 and VAP-1 in the
adequately treated patients, and this may reflect a lack of
sensitivity and specificity of CPIS to define the onset of
pneumonia.

In a retrospective, cohort study on patients with ICU-acquired
bacteraemic nosocomial infection or pneumonia, MATHEVON

et al. [25] observed that the mortality rate was significantly
associated with the length of time without appropriate
antibiotic treatment (p50.011) and the number of organ
failures on the day of diagnosis (p50.017). Appropriate
antibiotic treatment only had an impact on survival if it was
started within the first 24 h after sampling (p,0.02 on day 0
and ,0.04 on day 1). This difference remained after adjusting
for the number of organ failures. This suggests that, during the
course of nosocomial pneumonia and bacteraemia, the time at
which appropriate antibiotic treatment is started is a key factor
influencing survival [25]. This has also been demonstrated for
S. aureus sepsis [26].

In a previous study, it was observed that when patients
received antibiotics before the clinical suspicion of VAP,
mortality was reduced if this previous therapy was appro-
priate, compared with when this therapy was inappropriate or
if no therapy was given [4]. Changing from IT to AT, based on
the results of BAL, did not reduce the mortality, as it was
comparable with those who continued to receive IT, and this
information became available too late to influence survival [4].

TABLE 5 Characteristics of the 76 patients with ventilator-associated pneumonia (VAP)

Characteristics All Adequate therapy IT-DIAT p-value

Patients n 76 24 52

Sex male/female 48/28 19/5 29/23 0.241

Age yrs 63¡17 58¡18 66¡17 0.060

APACHE II score on admission to ICU 19¡6 20¡7 19¡6 0.270

Positive blood culture 16 6 (25) 9 (17.3) 0.680

Time of mechanical ventilation VAP diagnosis days 7.4¡4.6 7.4¡4.8 7.4¡4.5 0.966

Time between VAP diagnosis and weaning days 8.2¡6.0 8.6¡6.9 8.0¡6.2 0.788

Time between VAP diagnosis and death days 11.8¡7.1 10.9¡5.1 12.1¡7.4 0.901

Mortality 40 (52.6) 7 (29.2) 33 (63.5) 0.007#

Data are presented as mean¡SD or n (%), unless otherwise stated. IT: inappropriate therapy; DIAT: delayed initiation of appropriate therapy; APACHE II: Acute Physiology

and Chronic Health Evaluation; ICU: intensive care unit. #: statistically significant.
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Thus, if AT was delayed, mortality was higher. In another
study, it was observed that the combination of a nonimproving
CPIS and inappropriate empirical therapy could identify a
population that is unlikely to improve, regardless of changes in
therapy, while this may not be true for patients who showed a
favourable early response, in spite of IT [12]. In this prior
study, a significant difference in the CPIS value between
survivors and nonsurvivors during the 5 days following VAP
onset was observed. Similar to the authors’ prior study, in the
current study, patients receiving IT-DIAT had a mortality of
77% if the CPIS remained o5 during the 5 days after VAP
onset, and 31% when the CPIS was ,5 (p50.01), whereas in
those receiving adequate therapy, mortality was 46% when the
CPIS remained o5 and 11% when CPIS was ,5 (p50.165; data
not shown).

Another recent study addressed the clinical importance of
delays in the initiation of appropriate antibiotic treatment for
VAP [8]. The study by IREGUI et al. [8] found a statistically
significant association between the delay in administration of
AT and hospital mortality for patients with VAP. Multiple
logistic regression analysis identified this delay, increasing
severity of illness as measured by APACHE II scores and the
presence of underlying malignancy as important determinants
of hospital mortality.

The current findings, which related the adequacy of therapy to
the time of initiating therapy, confirmed that early initiation of
AT may improve the survival of patients with VAP and that a
more sensitive tool than clinical diagnosis may be needed to
define the optimal time to initiate therapy in an effort to alter
the course of illness. The present study’s data show that the
most sensitive criterion for defining this time point may be
when the modified CPIS (table 1) reaches o5, which, in
some patients, occurred even prior to the clinical diagnosis of
VAP.

To summarise, the authors conducted a prospective evaluation
of the natural history of ventilator-associated pneumonia
during therapy in patients that received both adequate therapy
and inadequate therapy. While other studies have looked at
the adequacy of therapy at the time of clinical suspicion of
ventilator-associated pneumonia, there is only one study that
related the timing of the administration of appropriate therapy
to the time of onset of symptoms [8], and, to the current
authors’ knowledge, this is the first study that has prospec-
tively evaluated the evolution of the clinical pulmonary
infection score and used these data to define delayed initiation
of appropriate therapy. The current study’s findings suggest
that serial measurements of the clinical pulmonary infection
score in mechanically ventilated patients could be used to
identify patients developing pneumonia that was not yet
clinically recognised. Since the mortality of patients with
inappropriate therapy or delayed initiation of appropriate
therapy differed from patients with adequate therapy, the
authors believe that an earlier initiation of appropriate therapy,
guided by the clinical pulmonary infection score or another
clinical score, could lead to an improved outcome of patients
with ventilator-associated pneumonia. However, this is still a
hypothesis that could be tested in subsequent clinical trials to
define the optimal time to initiate antibiotic therapy.
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