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Potential causes of increased long-term mortality after

pneumonia
E.M. Mortensen

P
neumonia, along with influenza, is currently the eighth
leading overall cause of death in the USA, and is the
leading cause of infectious death [1]. However, this

only considers the immediate impact of an episode of
pneumonia on mortality. Almost all research on pneumonia
has focused on mortality in the first 30–90 days after
presentation [2]. However, there is growing interest in the
effects of pneumonia after this immediate period. Sir William
Osler famously remarked in his Principals and Practices of
Medicine, ‘‘Pneumonia may well be called the friend of the
aged. Taken off by it in an acute, short, not often painful illness,
the old male escapes those cold gradations of decay so
distressing to himself and to his friends’’ [3]. Although this
may have been the case prior to the advent of antimicrobial
therapy in the 1940s, recent studies have cast this assertion into
serious doubt.

In 1998, BRANCATI et al. [4] published a study examining 141
patients hospitalised for pneumonia. They found that 16% died
during the initial hospitalisation and that an additional 32% of
the cohort, who survived until discharge, died within the next
24 months. Although this increased mortality was associated
with severe comorbid conditions, there was no significant
relationship to increasing age. In analyses performed as part of
the Pneumonia Patient Outcomes Research Trial (PORT)
cohort study, MORTENSEN et al. [5] found that of 1,555 patients
initially enrolled, 8.7% died within the first 90 days after
hospital admission and that an additional 19.2% died within
2 yrs of hospitalisation. As compared with average life
expectancy, there was significantly lower survival for patients
with pneumonia across all age groups, not only for the elderly.
Another study by KAPLAN et al. [6] of 158,960 Medicare patients
with community-acquired pneumonia who were matched to
794,333 patients hospitalised for other conditions demo-
nstrated a 1-yr mortality of 40.9% for the pneumonia group
versus 24.9% for the controls. Several other studies support the
concept that there is markedly increased mortality for up to
several years afterwards for those that initially survive an
episode of pneumonia [7–12].

Although studies have clearly demonstrated that there is
increased long-term mortality after pneumonia, it is unclear

what the potential reasons are and whether they are modifi-
able. YENDE et al. [8] found that long-term mortality was
independent of comorbid conditions that pre-dated the
episode of pneumonia. However, other studies have shown
that an increasing number of comorbid conditions are
associated with increased long-term mortality [4, 5, 7]. In
addition, studies have suggested an increased risk of cardio-
vascular disease during and after serious infections, such as
pneumonia, and it is suggested that cardiovascular events may
play an important role in long-term outcomes [13]. In addition,
a recent study demonstrated that f10% of patients hospital-
ised with pneumonia are diagnosed with either a primary lung
cancer or pulmonary metastasis within several years of
admission [14]. Therefore, it is likely that other medical con-
ditions and complications are responsible for at least part of
this increased mortality.

In this issue of the European Respiratory Journal, GUERTLER et al. [15]
examined the prognostic performance of the Pneumonia
Severity Index [16] and other bio- and inflammatory markers
on long-term outcomes after pneumonia. They examined sub-
jects with community-acquired pneumonia who were enrolled
as part of the ProHOSP trial [17], a multicentre, randomised
controlled trial that tested whether a procalcitonin-guided
algorithm could reduce antibiotic exposure without increasing
adverse outcomes. Due to the design of the primary trial, they
excluded patients who could not give consent, those with
immunosuppression, ‘‘imminent death’’ or hospital-acquired
infections, and those who died during the initial hospitalisa-
tion. Subjects were followed up for 18 months after joining the
study. Of the initial 925 subjects with pneumonia enrolled in
the parent trial, 5.2% (n548) died during the initial hosp-
italisation and an additional 16.4% (n5152) died within
18 months. Similar to prior studies, they found in the multi-
variable models that male sex and pre-existing comorbid
conditions, such as chronic obstructive pulmonary disease
(COPD) and cancer, were associated with increased long-term
mortality. Interestingly, they also found that higher peak levels
of pro-adrenomedullin were associated with higher long-term
mortality, and that history of chills, higher body temperature
and higher C-reactive protein levels were associated with lower
long-term mortality.

These findings are somewhat counter-intuitive, as studies have
demonstrated that a high inflammatory response is associated
with worse short-term outcomes after pneumonia [9, 18–20].
However, this study’s findings, which were similar to those
from the Pneumonia PORT cohort study [5], suggest that there
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are a number of patients with pneumonia who, although able
to survive the initial episode of pneumonia, are not able to
mount a normal immune response. This inability to mount a
sufficient response may predispose these patients to subse-
quent mortality and morbidity due to other infectious diseases.

It is clear that, contrary to traditional beliefs, pneumonia is only
an ‘‘acute, short, not often painful illness’’ [3], but a condition
that impacts on patient’s morbidity and mortality for up to
several years after a single episode. This study illustrates that
several significant medical conditions, such as COPD, cardiac
disease and malignancy, are some of the reasons behind this
increased mortality. In addition, it appears that both elevated
and suppressed inflammatory response may also contribute to
this increased long-term mortality. Clearly, the contribution of
pneumonia to mortality is understated. Clinicians should
monitor patients who survive an episode of pneumonia closely
for malignancies, worsening respiratory function, cardiac
conditions and additional infections. Additional research is
urgently needed to further examine the contributors to this
long-term mortality and to identify methods to improve long-
term survival for patients with pneumonia.
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