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Respiratory tract secretion sampling is widely used in 
intensive care units (ICUs) for the microbiological diag-
nosis of ventilator-associated pneumonia (VAP). How-
ever, a consensus on the optimal method for microbio-
logical confirmation of clinically suspected VAP is still 
lacking [1–3]. Therefore, sampling methods are com-
monly selected depending on operator expertise, costs, 
and personal preference.

It is generally accepted that in patients with suspected 
VAP, endotracheal aspirate (ETA) collection leads to an 
over-identification of bacteria, which would result in an 
inappropriate/excessive antibiotic usage compared with 
distal airway samples [1]. However, there is no convinc-
ing evidence to support this assumption.

In a previous clinical study, we demonstrated that cul-
tures of BAL samples taken from the right and left lungs 
yield discordant results in approximately 40% of cases, 
reflecting the limited repeatability (75%) of quantitative 
BAL cultures when BAL is performed in two adjacent 
segments of the same lung lobe [4].

Given this wide variability in microbiological results 
by sampling different lung sites, we cannot exclude that 
a more proximal collection of respiratory tract secretions 
may comprise the microbiological flora of multiple distal 
areas, rather than being at risk for redundant and inap-
propriate over-identification of germs.

While several clinical studies [1–3] have compared the 
clinical role of ETA and BAL in the diagnosis of VAP, data 
on the comparison between the microbial growth in ETA 
and BAL cultures, in particular regarding the potential 
over-identification, are scarce. Therefore, we carried out 
an analysis of data provided by the database of a previ-
ous study [5] conducted on microbiological surveillance 
in mechanically ventilated patients.

During a one-year prospective observational study, 
we enrolled all consecutive adult patients on inva-
sive mechanical ventilation for at least 48 h in a 20-bed 
general ICU. Patients underwent subglottic secretion 
and ETA surveillance cultures twice weekly (211 sam-
ple pairs), and blind BAL in case of clinical suspicion of 
pneumonia.

In the present analysis, the primary endpoint was to 
determine the rate of microbial over-identification of 
pathogens isolated in ETA cultures with respect to BAL 
cultures in mechanically ventilated patients with the clin-
ical suspicion of VAP. Over-identification of ETA culture 
was established when at least one pathogen isolated in 
the ETA was not found in the BAL fluid.
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Following a clinical suspicion of VAP, 44 BAL cultures 
were obtained from 40 patients. Microbiological confir-
mation of pneumonia was achieved in 27 (61%) of these 
BALs.

Among 44 clinically suspected VAPs, full microbiologi-
cal concordance between ETA and BAL culture results 
was observed in 33 cases (75%) (Fig. 1A). Episodes with 
microbiological discordance of ETA and BAL sample 
pairs included partial (n = 7) and total (n = 4) disagree-
ment of culture results. There was no significant associa-
tion between ETA/BAL microbiological concordance and 
clinical variables, such as mechanical ventilation data, 
laboratory tests, and antimicrobial therapy at the time of 
sampling. No significant association was found between 
microbiological concordance and BAL fluid bacterial 
burden.

Using BAL culture as the reference standard of VAP, 
microbial over-identification of ETA culture was 16%. By 
the analysis of microbial flora isolated in ETA and BAL 
sample pairs, the raw number of pathogens isolated in 
ETA cultures was equal to the number of pathogens iso-
lated in the respective BAL cultures in 36 episodes (82%); 
the number of episodes where the pathogen count was 
higher in ETA versus BAL (n = 4 (9%)) was equal to the 
number of episodes with a higher pathogen count in BAL 
versus ETA (n = 4 (9%)) (Fig. 1B).

Based on our findings, whether ETA cultures entail 
microbial over-identification with respect to (single-site) 
BAL is poorly supported. Moreover, even by assessing the 
risk for excessive antimicrobial therapy solely according 
to the raw number of pathogens isolated in ETA and BAL 
sample pairs, this risk would be equally low regardless 
of the technique used. Furthermore, we cannot exclude 

that even if fewer pathogens were detected in BAL com-
pared with ETA cultures, the reduced use of antibiotics 
might stem primarily from targeting fewer microorgan-
isms rather than targeting those actually responsible for 
the pneumonia.

The main question in this context is which reference 
standard technique should be used for making diagno-
sis of pneumonia. Furthermore, as ETA culture has been 
found to have a higher sensitivity and a poorer specific-
ity compared to BAL culture in a large meta-analysis 
[3], another central question is whether false negatives, 
which would result from low sensitivity (and are poten-
tially associated with insufficient therapy), have more or 
less dangerous effects than false positives, which would 
result from low specificity (and are potentially associated 
with excessive/unnecessary therapy).

Concerning diagnostic bronchoscopy, the early recom-
mendation of using the bronchoscope to collect lower 
respiratory tract specimens from the site of greatest 
radiographic abnormality has been questioned for sev-
eral years now, as findings on the role of chest X-ray in 
predicting the presence of VAP have shown limited accu-
racy [4]. Instead, bronchoscopy should probably be con-
sidered in particular situations, such as excavated lung 
lesions, lung abscess or risk for tracheo-bronchial lesions.

In conclusion, we found no evidence that ETA over-
identifies pathogens compared to (single site) BAL in 
patients suspected of having VAP.

Abbreviations
BAL  Bronchoalveolar lavage
ETA  Endotracheal aspirate
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VAP  Ventilator-associated pneumonia

Fig. 1 Detailed representation of ETA and BAL culture results. BAL bronchoalveolar lavage, ETA endotracheal aspirate. Among 178 patients 
intubated in the intensive care unit during the study period, 138 were mechanically ventilated for at least 48 h and 109 were enrolled. Forty-four 
episodes of clinically suspected ventilator-associated pneumonia were analyzed. Microbiological confirmation of pneumonia was achieved 
in 61% of cases. In microbiologically discordant ETA/BAL sample pairs, the number of pathogens identified by culture results ranged from 0 to 2 
and from 0 to 3 in ETA and BAL fluid, respectively. Over-identification of ETA culture was established when at least one pathogen isolated in the ETA 
was not found in the BAL fluid.
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