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The term “healthcare-associated infec-
tions” was first introduced in 2001 with
the recognition of bloodstream-infected
patients who came from the community
with certain multidrug-resistant (MDR)
pathogen risk factors (ie, those for
methicillin-resistant Staphylococcus aureus
[MRSA]) that were similar to those gen-
erated in the hospital setting [1, 2].
Follow-up studies further defined these
healthcare-associated infections in pa-
tients with bacteremia, and this was then
expanded to other conditions including
pneumonia. The American Thoracic
Society (ATS)/Infectious Diseases Society
of America (IDSA) [3] defined healthcare-
associated pneumonia (HCAP) as
pneumonia that originates within the
community in individuals who have
certain healthcare contact risk factors for
acquiring MDR pathogens. The list of
MDR risk factors included hospitaliza-
tion for 2 days or more in the preceding
90 days, residence in a nursing home or
extended care facility, home infusion
therapy (including antibiotics), chronic

dialysis within 30 days, home wound
care, and family member(s) with an
MDR pathogen [3]. These risk factors
were considered to be associated with
the risk for MDR pathogens similar to
those pathogens reported in hospital-
acquiredpneumonia (HAP)andventilator-
associated pneumonia (VAP) patients
rather than those observed in communi-
ty-acquired pneumonia (CAP). The most
common MDR pathogens associated
with HCAP suggested by the guidelines
are MRSA, Pseudomonas aeruginosa,
Acinetobacter spp., and extended-spec-
trum beta-lactamase (ESBL) producing
gram-negative bacilli [3]. The landmark
study that originated the term “HCAP”
was performed in 4543 patients with pos-
itive-culture pneumonia in a large, multi-
institutional database of US acute-care
hospitals [4]. It was suggested that HCAP
patients had a unique MDR microbiolo-
gy pattern that could lead to inappro-
priate antibiotic selection, as well as
increased mortality. The study identified
S. aureus as a major pathogen in HCAP
patients at a level that was much higher
than in CAP patients but similar to that
observed in HAP and VAP patients. In
addition, HCAP patients carried a higher
mortality and longer length of hospital
stay compared with CAP patients. How-
ever, once an effort was made to imple-
ment these “HCAP” criteria in clinical
practice, there was considerable confu-
sion and serious risk of overprescribing

antimicrobial agents for patients with
pneumonia.

Since the creation of the term
“HCAP,” several studies from around the
globe have confirmed or contradicted the
original definition, questioning its validi-
ty and generalizability [5]. In this issue of
Clinical Infectious Diseases, Chalmers
and collaborators [6] attempt to clarify
the concerns raised by the HCAP defini-
tion using a detailed and elegant meta-
analysis and systematic review. The
authors identified 24 studies; most were
retrospective and only 37.5% had a pro-
spective design. The authors concluded
that the concept of HCAP does not accu-
rately identify resistant pathogens, nor
does it identify a mortality risk related to
the presence of MDR pathogens. In addi-
tion, these important limitations put into
question the validity of the IDSA/ATS
clinical practice guidelines and suggest
that the HCAP term be revised.

This interesting study reveals ques-
tions and areas that require further explo-
ration. First, are patients coming from
the community with pneumonia who
were considered at risk for MDR patho-
gens? After more than 10 years of both
retrospective and prospective data collec-
tion, it seems reasonable to say, yes.
However, both the proportion of MDR
pathogens and the type of MDR patho-
gens have a different geographical distri-
bution based on the local healthcare
system, which differ from country to
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country as do their antibiotic policies [7].
In view of this, the idea of a single global
tool for predicting the presence of MDR
pathogens, as with the HCAP classifica-
tion, would not be feasible. After evaluat-
ing the evidence, it seems that the 2 main
MDR pathogens that cause pneumonia
in the community are MRSA and P. aeru-
ginosa. Chalmers et al reveal that a pro-
portion of patients with pneumonia have
infections that are secondary to MRSA.
In addition, since 2001, the CAP clinical
practice guidelines have recommended
the stratification of patients with severe
structural lung disease who present with
severe pneumonia and require intensive
care unit–level care for the risk of P. aeru-
ginosa [8].

Second, how could we identify MDR
pathogens in patients coming from the
community with pneumonia and how
could we differentiate MRSA from P. aer-
uginosa? Similar to the previous ques-
tion, we need a better understanding of
the MDR risk factors that may suggest
specific pathogen risk factors rather than
a set that will include them all. Recently,
a road has been opened toward analysis
of individualized risk factor for MDR
pathogens in the single patient in order
to prevent overtreatment [9, 10]. MDR-
oriented scores could be used to identify
these clinical characteristics in order to
enable healthcare providers to focus on
the modifiable risk factors that could lead
to better outcomes. Although we may
have tools that can help us predict pneu-
monia caused by MDR vs non-MDR
pathogens, we still do not have secure
and validated methods for determining
whether pneumonia is due to MRSA or
P. aeruginosa in hospitalized patients
coming from the community. A possible
explanation could be found in the
overlap between major risk factors for
MRSA and those for P. aeruginosa, such
as nursing home residency and previous
hospitalization.

Third, how could this problem be
solved? There is hope that in the near
future the waiting period for a final

microbiological identification with anti-
microbial susceptibility testing could be
reduced from 48–72 hours to just a few
hours fromthe timeof clinical presentation.
Rapid point-of-care testing methodologies
may assist clinicians in directing appro-
priate and adequate antimicrobial thera-
pies for patients with pneumonia.
In the mean time, a reasonable ap-

proach should consider the following
points: (1) The identification of the prob-
ability for a patient with pneumonia
coming from the community to have an
MDR vs non-MDR pneumonia. Risk
factor calculators may assist clinicians in
the objective quantification of the risk
for MDR pathogens in order to lead to
appropriate antimicrobial utilization.
However, the need for these tools, along
with the risk factors included in them,
should be individualized based on local
epidemiology. (2) The evaluation of the
presence of single risk factors for MRSA,
P. aeruginosa, or ESBL-positive patho-
gens. (3) Strong efforts to perform micro-
biological evaluations at the time of
diagnosis of pneumonia with the aim of
identifying a possible isolate after 48–72
hours, changing antibiotic therapy, and
preventing adverse clinical outcomes.
Finally, it should be clear that risk

factor analysis, microbiological approach,
and choice of the right antibiotic therapy
are just one field of action for preventing
mortality in patients with pneumonia. In
order to resolve the puzzle of saving the
lives of those with pneumonia, we need
to integrate this approach with therapeu-
tic measures that are focused on stabiliza-
tion of the immune response following
the infection and better control of de-
compensation of comorbidities.
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