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Enterobacteriaceae and Pseudomonas aeruginosa in

community-acquired pneumonia: the reality after a

decade of uncertainty?
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C
ommunity-acquired pneumonia (CAP) is a frequent
infectious respiratory disease that remains a major
cause of morbidity and mortality in developed

countries. The percentage of CAP patients requiring hospital-
isation is not well known and probably varies from country to
country, reflecting different criteria for hospitalisation and
different resources available. In a very recent epidemiological
study of a large series of hospitalised patients with CAP in
Germany [1], the overall mortality was 14%, an apparently
very high figure. When patients from nursing homes and those
chronically bedridden (patients now considered as having
healthcare-associated pneumonia (HCAP)) were excluded
from the analyses, the overall mortality dropped to 8%, a
figure more in line with other recent European studies that
excluded nursing-home patients [2].

Mortality in hospitalised CAP patients depends on several
factors, including age, comorbidities, microbial aetiology, and
early and adequate initial antibiotic treatment. The adequacy
of initial antibiotic treatment is the only factor amenable to
modification by medical intervention. Initial antibiotic treat-
ment is frequently administered on an empirical basis. Gram-
negative Enterobacteriaceae (GNEB) and Pseudomonas aerugi-
nosa are a rare microbial cause of CAP. When these pathogens
are involved, mortality increases [3]. Antibiotic treatment for P.
aeruginosa is completely different from the standard treatment
to cover Streptococcus pneumoniae, Legionella pneumophila and
atypical pathogens (the most common microorganisms causing
CAP). For this reason, most of the current guidelines for CAP
include recommendations to suspect and empirically treat P.
aeruginosa [4].

How frequent is this problem? 10 yrs ago, RUIZ et al. [5]
reported an incidence of GNEB+Pseudomonas of 9% in a series
of 395 hospitalised patients with CAP. GNEB and P. aeruginosa
were associated with pulmonary comorbidities (odds ratio
(OR) 3.1). In addition, both microorganisms were associated
with the severity of pneumonia (OR 2.5). In a larger series

(559 patients) from our group, 11% of patients with a microbial
diagnosis had GNEB+Pseudomonas [3]. The presence of
pulmonary comorbidities (OR 5.8) and previous hospital
admission (OR 2.8) were the risk factors associated with these
aetiologies. From these and other studies, it appears that the
issue of GNEB and P. aeruginosa is of importance in
hospitalised CAP patients. In addition, mortality and other
outcome parameters were clearly worse in these patients.

During the past decade, the concept of HCAP has come to the
fore. The St Louis group of MICEK et al. [6] described a group of
patients with CAP with very particular risk factors and in
whom two important aetiologies were P. aeruginosa and
methicillin-resistant Staphylococcus aureus. The associated risk
factors were transfer from another care facility, receiving long-
term haemodialysis, and hospitalisation during the previous
30 days. It is of note that most of this information was collected
retrospectively. The idea that HCAP was a different entity
from CAP was included in the 2005 American Thoracic
Society/Infectious Diseases Society of America guidelines for
nosocomial pneumonia [7]. In fact, these guidelines recom-
mended treating patients suffering from HCAP with a
combination of antibiotics covering potential resistant micro-
organisms such as P. aeruginosa and methicillin-resistant S.
aureus. After the release of the guidelines, information from
Europe [8] failed to confirm the importance of these micro-
organisms in patients with HCAP. The current belief is that the
concept of HCAP needs to be reconsidered [9] and that, for the
purpose of empirical treatment, patients should be stratified
into those who can be treated as CAP and those who may
benefit from nosocomial pneumonia treatment. The risk factors
that may help clinicians to stratify these patients are still not
clear and further studies were recommended.

After the release of the 2005 and 2007 guidelines, it was
recommended that HCAP patients (particularly nursing-home
patients) be excluded from analyses and publications of CAP
data. This resulted in a lower frequency of GNEB and P.
aeruginosa compared with the series from RUIZ et al. [5],
published 10 yrs ago. The series of DAMBRAVA et al. [2], which
excluded nursing-home patients, found incidences of
GNEB+P. aeruginosa of .1%, figures that support the finding
that part of the GNEB and P. aeruginosa aetiologies included in
the CAP information of 10 yrs ago probably belonged to
HCAP patients.
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In this issue of the European Respiratory Journal, VON BAUM et al.
[10], investigators from the German CAP competence network
(CAPNETZ), report data based on the analyses of 5,130
hospitalised patients with CAP. The incidence of GNEB and P.
aeruginosa was 1.3% (67 cases) and 0.4% (22 cases), respectively,
which are even lower figures than those reported in recent
studies on hospitalised CAP patients [11]. Interestingly, 6% (307)
of the patients were nursing-home residents. The inclusion or
exclusion of other patients that might meet the definition of
HCAP is not reported. The conclusions of the authors are that
the incidence of GNEB and P. aeruginosa is very low and,
consequently, this is not a major problem in the management of
hospitalised CAP patients.

The merits of this study are the large number of patients
included and the strict microbiological criteria applied in
respiratory samples in order to accept a definite diagnosis.
However, in our opinion, the study has some limitations
acknowledged in part by the authors. First, a strict protocol to
collect samples and respiratory specimens is not reported and
was probably not applied to all patients. Accordingly, an
unknown percentage of patients with GNEB and P. aeruginosa
may have been missed. Secondly, and most important, the
authors agree that not all patients admitted to the intensive
care unit (ICU) were included. The percentage of patients
admitted to the ICU is not reported and the frequency of
mechanically ventilated patients was only 2.5%, half the
frequency reported in other studies [2]. Given that patients
with GNEB and P. aeruginosa more frequently require admis-
sion to an ICU, it is reasonable to suspect that the authors
missed part of this population in their study.

Despite all these considerations, there is no doubt that
mortality in CAP is increased several fold when GNEB or P.
aeruginosa are the microbial aetiologies involved. Knowing the
associated risk factors will prompt early suspicion and
diagnosis, and adequate initial therapy. In the study that gives
rise to this editorial [10], the multivariate analysis found that
congestive heart failure and cerebrovascular disease were risk
factors for GNEB, while enteral tube feeding and chronic
respiratory disease were risk factors for P. aeruginosa.
Cerebrovascular disease and enteral feeding are risk factors
that are more in line with the HCAP concept and they are
markers of a population that should be studied separately from
CAP. Before any changes in the therapeutic recommendations
can be made, we need ‘‘clean’’ studies in CAP and in HCAP
hospitalised patients to ascertain which host risk factors
increase the probability of acquiring these difficult-to-treat
pathogens in both types of patients. Undoubtedly, patients
requiring ICU admission must be included for the following
reasons: 1) the incidence of GNEB and P. aeruginosa is greater
compared with CAP patients outside the ICU, and 2) the effect
of inadequate antibiotic treatment on increased mortality is
higher compared with other microorganisms. In our opinion,
the puzzle of GNEB and P. aeruginosa in CAP and HCAP still

has some missing pieces. As suggested above, rigorous studies
with a strict microbiological diagnosis work-up and separating
CAP and HCAP (which still needs a better definition) will
allow us to definitively close the debate.
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