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Healthcare-Associated
Pneumonia and Multidrug-
Resistant Bacteria: Do We
Have a Convincing Answer?

TO THE EDITOR—Classification of commu-

nity-onset pneumonia is an important
matter in which we are involved, having

published pieces of evidence in the recent

past [1, 2]. We have read with consider-
able interest the systematic review and

meta-analysis of Chalmers and colleagues
[3] as we are completing a work on the

same issue. However, several methodo-

logical issues have to be addressed. First,
it is very difficult to assess the main end-

point of this systematic review, because
no studies have been specifically designed

to identify microbiology patterns of com-

munity-acquired pneumonia and health-
care-associated pneumonia (HCAP). As a

matter of fact, across all studies, causative
pathogens have been identified only in a

minority of cases. Just as important is the

fact that invasive diagnostic procedures
(eg, bronchoscopy) have been never sys-

tematically adopted to ascertain etiologies.
In their systematic review, Chalmers

and colleagues do not show the flow dia-
gram regarding selection of studies. Be-
cause the search string that was used
had a massive recall (>16 000 biblio-
graphic citations!), it would be valuable
for the reader to understand how the se-
lection process was conducted. In partic-
ular, an eligible paper we published was
not included in the systematic review
[4], as well as at least 4 additional studies
published in 2013 (1 retrospective study
and 3 retrospective studies [5–8]) for a
total number of 2894 patients. Statistical
analysis section, figure legends, and
graphics do not disclose any information
about the methods that were performed.

No information was given about random-
or fixed-effect models.
Moreover, the authors used inverse

analysis method. In this regard, we note
that because low frequencies of causative
pathogens were recognized, the Mantel-
Haenszel method had to be avoided; in
this case, the Peto 1-step odds ratio meth-
od had been found to be the least biased
and most powerful method to use [9].
Some other issues are not clear or have
not been considered. For example, the
number needed to treat is usually calcu-
lated in meta-analyses analyzing inter-
ventional or randomized clinical studies,
and, in any case, Altman [10] hardly rec-
ommended the use of confidence inter-
vals. Furthermore, on the one hand,
robust conclusions might be invalidated
by pooling studies with different designs;
on the other, excluding 1 study (to reduce
statistical heterogeneity) or analyzing
only 4 studies (because results were ad-
justed for age) possibly biased the
conclusions.
We believe that data presented in the

published systematic review do not defin-
itively disclose whether or not the HCAP
condition is a test for prediction of resis-
tant bacteria etiology. We are not sure
that HCAP itself is the most appropriate
tool to segregate patients with multidrug-
resistant etiology, but there is consistent
evidence that a percentage of patients
with community-onset pneumonia have
a multidrug-resistant infection, and in
the majority of cases these patients fulfill
the HCAP definition. The changing etiol-
ogy of infections in patients exposed to
the healthcare setting have been clearly
demonstrated in various types of infec-
tion (including bacteremia, endocarditis,
spontaneous bacterial peritonitis, urinary

tract infections), but pneumonia remains
an unresolved question due to the at least
suboptimal quality of diagnostic microbi-
ology investigations of published studies.
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