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EDITORIAL

During the past decade, remarkable efforts have been
made to establish valid and reliable techniques for the
diagnosis of ventilator-associated pneumonia (VAP). One
of the most important findings consistently reported has
been the limited value of traditional clinical criteria for
the definition of pneumonia [1–3]. This has reinforced
the need for the inclusion of additional diagnostic crite-
ria derived from quantitative bacterial culture techniques.
A histological diagnosis of pneumonia as independent
reference for the calculation of diagnostic indices is only
available in postmortem studies [4]. In fact, studies using
postmortem histology as gold standard and fulfilling strict
methodological requirements of lung tissue processing
suggest that the diagnosis of VAP may be established in
a realistic clinical setting with satisfactory accuracy by
quantitative bacterial cultures [5–8]. It is, nevertheless,
evident that postmortem studies select cases with ulti-
mately fatal outcome, which do not reflect the whole
spectrum of VAP. An irrefutable gold standard does not
exist. As a result, clinical criteria remain crucial in rou-
tine practice as well as in studies evaluating different
diagnostic techniques in the diagnosis of VAP.

It has been suggested that studies evaluating clinical
and radiological criteria in the diagnosis of VAP should
include quantitative scoring, in order to reflect clinical
judgement more accurately [9]. In support of this view,
a clinical pulmonary infection score (CPIS), which atte-
mpts to grade the likelihood of the presence of pneumo-
nia, was shown to achieve high concordance rates with
quantitative culture results [10]. Thus, a clinical estimate
(and/or scoring) of the probability of the presence of
pneumonia remains a mainstay for the diagnosis of VAP.

In light of the current controversy as to whether quan-
titative culture techniques are useful in routine practice
[9, 11], two issues should be addressed: firstly, to what
extent does aetiological diagnosis contribute indepen-
dently to the diagnosis of VAP?; and secondly, can we
rely on colony counts for treatment decisions? PUGIN et
al. [10], using the above-mentioned CPIS consisting of
six different clinical variables, reported a concordance
of 93% between clinical and microbiological criteria for
pneumonia. Similarly, AUBAS et al. [12] convincingly
demonstrated the value of more complex clinical crite-
ria than those traditionally used for the diagnosis of VAP.
Thus, a quantitative culture result will independently
establish the diagnosis of VAP in only a minority of
cases. Accordingly, individual treatment decisions, in
most cases, cannot rely exclusively on a quantitative

culture result. This would imply standardized cut-off val-
ues discriminating contamination or colonization from
infection, allowing antibiotic therapy to be withheld at
borderline low colony counts. Obviously, there is no gen-
erally accepted standardized cut-off value. Using ana-
lytical tools, and assuming that the potential harm of
antibiotics is considerably low in most individual cases,
it has been argued that antibiotic treatment will be indi-
cated in most cases with intermediate and in all cases
with high likelihood of pneumonia, even in the event of
low colony counts [13]. To withhold antibiotics whilst
awaiting results of a repeated evaluation is only justifi-
able in patients at low risk and with mild impairment
[14]. The value of colony counts for treatment decisions
may, therefore, be mainly restricted to confirmative results
suggesting the presence of pneumonia. What then is the
role of quantitative culture techniques in routine prac-
tice?

Clearly, microbial investigations are useful for guid-
ance of antibiotic therapy after susceptibility testing, as
well as for local epidemiological databases providing a
framework for empirical therapy, although it will be dif-
ficult to assess the individual gains of an aetiological
diagnosis with regard to the outcome. Other issues, such
as the effect of quantitative microbial investigation on
morbidity and hospital stay, may be clarified in the near
future.

Another important question considering quantitative
culture techniques for routine use is, which technique
should be chosen as the preferred method for sampling
of respiratory secretions? Nonbronchoscopic techniques
include bronchial aspirates as well as a variety of "blind"
catheter brush and (mini)lavage techniques. Bronchosco-
pic techniques are the protected specimen brush (PSB)
or the conventional or "protected" bronchoalveolar lavage
(BAL). Nonbronchoscopic techniques claim to achieve
at least comparable diagnostic yields, and offer safety,
easy handling as well as cost-savings as important advan-
tages. Among these, simple quantitative bronchial aspi-
rates appear to be especially attractive.

Accordingly, in this issue of the Journal, BELLO et al.
[15] present the results of a double-sheathed, balloon-
tipped, plugged catheter (ACCU-CATH®) allowing a
"blind" protected specimen brushing. They found no dif-
ference in the diagnostic yield as compared with bron-
choscopic PSB and BAL, the sensitivities being 66, 59
and 56%, respectively, and the specificities 91, 96 and
96%, respectively. However, the use of ACCU-CATH®
as well as nonbronchoscopic devices for mini-BAL, e.g.
the Ballard-catheter [16], require significant individual
skill and training.



BARREIRO et al. [17], also in this issue of the Journal,
report the results of protected BAL (PBAL), a double-
lumen catheter providing a sterile irrigation lumen. Origi-
nally introduced and validated by MEDURI and co-workers
[18, 19], this is the first confirmatory report on its value
in the diagnosis of VAP. Using clinical criteria and sig-
nificant colony counts in PSB as reference, a sensitivity
of 87% and a specificity of 91% was achieved. Clearly,
bronchoscopic PBAL represents, at present, the most
sophisticated technique available. The concept of PBAL
is to improve the diagnostic yield by combining the high
sensitivity of BAL and the high specificity of the PSB.
Other than this theoretical consideration, there is actu-
ally no evidence that PBAL is superior to any technique
which would justify its routine use. However, an attempt
at comparing PBAL with other techniques in a post-
mortem study, with histology as independent reference,
would be worthwhile.

PSB has been studied most extensively, whereas BAL
has been investigated considerably less often. Data on
bronchial aspirates and other noninvasive techniques are
quite limited. Prior to routine use, any technique should
also have been validated by postmortem studies. In this
regard, significant data are available only for PSB, BAL
and bronchial aspirates. The reported diagnostic indices
vary considerably. Current data do not prove any diag-
nostic technique to be superior to another. It is intrigu-
ing to observe that even very experienced study groups
report contradictory findings, e.g. FAGON, CHASTRE and
co-workers [1, 6, 20] continuously reproduce excellent
results for PSB, but cannot confirm an equivalent value
of bronchial aspirates [21]; MEDURI and co-workers [18,
19], on the other hand, report favourable results for BAL
or PBAL, but not for PSB; PAPAZIAN et al. [8], however,
find bronchial aspirates to be considerably superior to
PSB. TORRES and co-workers [22–24], having reported
comparable results for PSB and BAL as well as for
bronchial aspirates in a series of studies, did not find any
technique to be useful in a postmortem study of a pop-
ulation with prolonged antibiotic treatment [25]. There
is no satisfactory explanation for these conflicting results.
Possible clues may be divergent susceptibility patterns
of pathogens in the intensive care unit (ICU), different
antibiotic pretreatment regimen, and variations in the
microbiological and/or histological work-up. Overall, the
diversity of reported diagnostic yields hints at indivi-
dual local settings as systematic confounders, which may
generally impede direct comparisons. Since no standardi-
zation can be achieved, no general recommendation can
be made. Instead, it seems reasonable to argue that each
ICU setting should establish its own preferred diagno-
stic techniques.

The method of sampling of respiratory secretions should
also be individualized according to clinical and institutio-
nal requirements. Settings where bronchoscopic techni-
ques are not available should establish a nonbronchoscopic
technique. Furthermore, noninvasive techniques are pre-
ferably indicated in patients with severe bleeding disor-
ders or with septic shock. Studies confirming the value
of nonbronchoscopic techniques, therefore, prove to be
of high clinical interest [7, 8, 16, 26–31]. Bronchos-
copy, on the other hand, offers the advantage of revea-
ling important additional diagnostic information by direct
visualization of the tracheobronchial tree, e.g. on purulent

secretions, bronchial bleeding, or bronchial obstruction.
Moreover, a careful bronchial toilette can be performed.
For these reasons, bronchoscopy should not be generally
replaced by nonbronchoscopic techniques.

A final important concern exists in terms of financial
considerations. In our view, cost-effectiveness cannot ap-
propriately be assessed by rough comparison of costs for
catheters, bronchoscopy and cultures. Any of the diagnos-
tic techniques in question will at least temporarily deserve
to be considered as cost-effective if they provide satis-
factory information to the clinician. He will have to decide
to what extent diagnostic techniques can be simplified
without significant loss of diagnostic information.

In conclusion, quantitative culture testing remains an im-
portant advance in the diagnosis of ventilator-associated
pneumonia. It may prove of limited value for the indi-
vidual management, but clearly represents the most
valid technique for the identification of pathogen and
susceptibility patterns in the local intensive care unit. It
is crucial, however, to recognize that we are dealing
with a poorly standardized technique. The introduction
of quantitative culture testing into routine practice, there-
fore, requires continuous individual efforts to establish
and preserve satisfactory diagnostic yields. Whatever diag-
nostic technique is used, it will require a large body of
experience to be appropriately applied. In order to assure
an optimal antibiotic policy in the intensive care unit, the
clinician is invited to meet the challenge of using non-
routine tools for routine practice.
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