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Dear Editor,
We thank Martin-Loeches et al. [1] for their thoughtful 

comments on our systematic review and meta-analysis 
evaluating the accuracy of clinical signs and symptoms 
for the diagnosis of ventilator-associated pneumonia 
(VAP) in critically ill adults [2]. We agree with many of 
the points expressed by the authors, and indeed noted 
many of the same concerns within our manuscript, lead-
ing us to rate the quality of evidence supporting the 
diagnostic accuracy of each sign or symptom as “low” or 
“very low.”

We agree that histopathology is an imperfect reference 
standard for diagnosis of VAP, due to both the poten-
tial for sampling error as well as interobserver variabil-
ity between pathologists [3]. That being said, what other 
reference standard is there to choose that is associated 
with less uncertainty? Clinical consensus, quantitative 
cultures, radiological readings, and diagnostic criteria are 
also all prone to similar if not greater variation due to dif-
ferences in measurement approaches and interpretation 
[3–5]. We believe histology is the best reference stand-
ard available among an admittedly very imperfect set of 
options.

We also agree with Martin-Loeches and colleagues that 
in actual practice, clinicians are more likely to use a com-
bination of clinical signs rather than any single finding in 
isolation. We were unable to perform a meta-analysis on 
combinations of findings because no two studies evalu-
ated the accuracy of the same combinations of findings 
in the same fashion. We therefore did the next best thing 
which was to report the results of each of the individual 

studies evaluating the accuracy of combinations of find-
ings (summarized in Table 3 of our paper).

Martin-Loeches and colleagues rightly point out that 
ventilator-associated event (VAE) criteria were not 
designed for clinical diagnosis, but rather for surveillance 
alone [6]. We agree. The reason we mentioned VAE was 
not to suggest that it might serve as a substitute for clini-
cal diagnostic criteria for VAP, but rather to indicate how 
the limitations of clinical diagnostic criteria led Cent-
ers for Disease Control and Prevention to seek a differ-
ent strategy for measuring quality of care for ventilated 
patients.

Finally, Martin-Loeches and colleagues note the inter-
connections between ventilator-associated tracheobron-
chitis (VAT) and VAP. This was beyond the scope of our 
review, as we focused on VAP alone rather than VAT, 
although we suspect that many of the same limitations 
we documented for the common clinical criteria used to 
diagnose VAP may also apply to using these same signs to 
diagnose VAT.

All told, we continue to recommend caution when 
trying to diagnose VAP given the limited association 
between common diagnostic criteria, both alone and in 
combination, with histologically confirmed pneumo-
nia. In practice, clinicians have little choice but to use 
these clinical signs to manage patients, but we continue 
to recommend tempering them with diagnostic humil-
ity, thoughtful use of cross-sectional imaging, calibrating 
treatment decisions to patients’ severity of illness, and 
continually reassessing the appropriateness of a diagnosis 
for or against VAP in light of a patient’s clinical trajectory 
and response to treatment.
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