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Healthcare-associated pneumonia: meeting the yeti
S. Ewig* and A. Torres#

T
he concept of healthcare-associated pneumonia (HCAP)
is based on three crucial notions: 1) a subgroup of patients
with on-going contact with healthcare presents with

community-acquired infections but nosocomial microbial pat-
terns; 2) failure to cover multidrug-resistant (MDR) pathogens
leads to inadequate initial antimicrobial coverage and, subse-
quently, accounts for excess mortality; and 3) HCAP patients
must, therefore, be identified and treated with initial broad-
spectrum antimicrobial treatment covering MDR pathogens [1].

To date, eight studies specifically addressing HCAP have been
published, including six retrospective [2–7] and two prospec-
tive studies [8, 9], overall summing up to 2,056 patients. One
study [8] has recently been extended to 557 patients [10]. Only
two studies originated from Europe [8, 9]. All studies reported
excess mortality of HCAP compared to community-acquired
pneumonia (CAP) patients and five studies addressed the
relationship of receiving inadequate initial antimicrobial
treatment due to the presence of MDR pathogens [2, 4, 7–9].
However, none convincingly established a relationship be-
tween inadequate treatment and excess mortality.

In fact, the data reported to date suffer from severe methodo-
logical flaws, which we recently presented in detail [11]. In
short, there are three main issues to consider. 1) The definitions
of HCAP were highly heterogeneous with some including
immunosuppressed patients. 2) Referring to microbiological
data from hospital databases carries a high risk of misinterpre-
tation, e.g. the original data supporting HCAP are simply
invalid since they show that the rate of MDR is exceedingly high
not only in HCAP but also in CAP patients [2]. There is no
substitute for a microbiological investigation ensuring high
standards of sampling, processing and reporting. 3) The HCAP
definition encompasses an elderly and highly comorbid
population with an intrinsically increased risk of death from
pneumonia, confounding the relationship of lethal outcome to
an MDR pathogen. In other words, excess mortality of HCAP as
MDR pneumonia is as difficult to prove as that of MDR in
ventilator-associated pneumonia, and, after all, is probably quite
low. Actually, many patients meeting HCAP criteria receive
restricted or even palliative treatment [12]. Therefore, simply

relating excess mortality to inadequate antimicrobial treatment
may severely fail to recognise the true reasons behind.

Recent important data support this notion. First, in a Spanish
study comparing HCAP and CAP patients with bacteraemic
pneumococcal pneumonia, it was shown that despite low rates
of inappropriate antibiotic therapy, mortality rates remained
significantly higher in HCAP patients [13]. Secondly, in a Korean
study, severity of illness, rather than type of pneumonia, was the
main predicting factor for in-hospital mortality among patients
with pneumonia hospitalised through the emergency depart-
ment, despite a higher incidence of MDR in HCAP patients than
CAP patients (29% versus 13%) [7]. Thirdly, in a large cohort
study from 10 European countries including 119,699 patients
admitted to the intensive care unit (ICU) for .2 days, excess risk
of death for HCAP in the fully adjusted model ranged from 1.7
(95% CI 1.4–1.9) for drug-sensitive Staphylococcus aureus to 3.5
(2.9–4.2) for drug-resistant Pseudomonas aeruginosa. Resistance
was defined as resistance to ceftazidime (Acinetobacter baumannii
or P. aeruginosa), third-generation cephalosporins (Escherichia
coli) and oxacillin (S. aureus). However, the risk of death
associated with antimicrobial resistance (i.e. additional risk of
death to that of the infection) was 1.2 (1.1–1.4) for pneumonia for
a combination of four microorganisms and was highest for S.
aureus pneumonia 1.3 (1.0–1.6). Overall, while HCAP increased
mortality and length of stay in the ICU, the additional effect of
the most common antimicrobial resistance pattern was judged to
be comparatively low [14].

Without doubt, the study applying the best methodology was a
Spanish prospective study [8] comparing HCAP and CAP
patients and, therefore, this deserves more detailed comment. In
this study, the incidence of MDR pathogens in HCAP patients
was very low (methicillin-resistant S. aureus n51, P. aeruginosa
n52 (1.6%) and Gram-negative bacilli n55 (4%)). However, they
more frequently had aspiration pneumonia (20.6% versus 3%).
HCAP patients received inadequate initial antimicrobial treat-
ment significantly more frequently (5.6% versus 2%), and in-
hospital mortality was significantly higher (10.3% versus 4.3%).
However, the relationship of higher mortality with inadequate
initial empiric antimicrobial treatment and the microbial
spectrum could not be proven. Instead, although mortality
was approximately twice as high in HCAP patients, ICU
admission was less frequent (6.3% versus 8.7%, i.e. the rate of
ICU admission/death was 0.6 versus 2.0), suggesting treatment
restrictions due to considerations of age and comobidity [8].

The concept of HCAP is further challenged by the fact that two
studies clearly showed that the HCAP definition is a poor
predictor for the presence of MDR pathogens even in popula-
tions with supposedly high MDR prevalence. In one study,
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neither single criteria of the HCAP definition nor a point scoring
system achieved favourable predictive power [15]. Another
showed a sensitivity of 78.3% and a specificity of 56.2%, i.e. false-
positive predictions in nearly every second case [5].

In this issue of the European Respiratory Journal, ATTRIDGE et al.
[16] report on outcomes from a national cohort of 15,071 non-
critically ill patients meeting the HCAP definition in .150
Veterans Health Administration hospitals, the largest HCAP
cohort studied to date. Treatment with guideline-concordant
(GC)-HCAP therapy was not associated with improved 30-day
mortality compared with GC-CAP therapy. In fact, GC-HCAP
was associated with a longer length of hospital stay and
increased mortality rates [16]. This finding is in line with another
US study comparing outcomes of non-ICU hospitalised patients
residing in nursing homes treated with GC-HCAP and GC-CAP
therapy. No differences regarding in-hospital mortality or 30-
day mortality were found between the GC-CAP and GC-HCAP
groups, and GC-CAP patients actually had a decreased time to
oral therapy and a decreased length of hospital stay [17]. Both
studies are limited in that they are retrospective and that
microbiological data are either scarce [16] or unavailable [17]. In
the present study, a pathogen was identified in only 9.2% of
cases; in addition, the quality of the data are questionable. A
failure to demonstrate a protective effect of GC-HCAP treatment
may be related to a high prevalence of patients with negative
cultures, which may be treated like CAP, or to a low local
prevalence of resistant pathogens obviating any need for broader
coverage.

Nevertheless, these data reinforce our scepticism against the
HCAP concept. Taken together, the HCAP concept is based on
few and weak data. It has been shown to be a poor predictor
for MDR pathogens. At least two studies now show that GC
treatment does not seem to reduce mortality. However, the
HCAP concept carries a high risk of heavy antimicrobial
overtreatment if applied in routine practice. Although it has
been argued that culture-negative patients are at a low risk of
MDR pneumonia, i.e. HCAP, and can be safely treated like
CAP patients [18], de-escalation after 2 or 3 days is a difficult
tool to achieve in routine practice [19, 20]. Importantly, there
are no data from Europe with MDR rates comparable to those
reported in the USA, Japan and Korea in patients meeting
HCAP definitions.

In our view, HCAP remains a misconception. Keeping
immunosuppressed patients within the entity of pneumonia
in immunosuppression, and conceding from available data
that previous hospitalisation within the last 3 months should
probably be addressed as nosocomial pneumonia instead of
CAP [21], the only category that matters remains residence in a
nursing home. To date, few studies support that MDR
pneumonia is a frequent problem in these patients, at least in
Europe [22, 23]. A recent Spanish study investigating 557
patients meeting HCAP criteria concluded that ‘‘most HCAP
patients could be treated in the same way as patients with
CAP, after carefully ruling out the presence of aspiration
pneumonia’’ [10]. Of course, carefully designed studies should
continuously address this issue. In our view, there is a
particular need for studies including bronchoscopic microbial
investigations. To date, only a few data in a selected
population of nursing home residents are available [24].

Although HCAP was only recently reported to gain broad
acceptance by US authors [25], this seems to be ambiguous in
the USA. In one survey, although 79% of participants were
reported to be in agreement with the HCAP guidelines, only
9% chose GC-HCAP treatment for hypothetical patients
meeting HCAP criteria [26]. We argue that future studies
evaluating the HCAP concept should be prospective, must
provide clear patient characteristics including comorbidity,
functional status and possible treatment restrictions, and apply
sound microbiological standards.
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