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How can we improve the management and outcome of

pneumonia in the elderly?

V. Brito* and M.S. Niederman**:*

illness, with increased mortality in certain populations,

particularly the elderly and those with severe illness
[1-3]. The association between advanced age and mortality is
well known; Sir William Osler’s infamous view was that
pneumonia was the “friend of the aged” that often allowed
patients with advanced illness to die peacefully. In spite of this
viewpoint, it remains uncertain whether ageing itself adds to
this mortality risk or whether the adverse outcomes of CAP in
the elderly are the consequence of other factors, some of which
might be modified, such as the presence of comorbid illnesses
and the therapies required to manage them, or the delays in the
diagnosis of pneumonia that result from indistinct clinical
presentations in the elderly.

C ommunity-acquired pneumonia (CAP) is a common

FryY et al. [1] studied the data of the National Hospital Dis-
charge Survey and found that in older hospitalised patients
with pneumonia, at least one underlying medical condition
was reported in most medical records. MARSTON et al. [2]
studied hospitalised patients with CAP for 1 yr in two counties
in Ohio, USA. Amongst the 2,776 patients studied, the
incidence and mortality of pneumonia in the elderly was
much higher than in younger populations. KAPLAN et al. [3]
reported the 1-yr mortality of elderly patients admitted for
CAP and observed that beyond the immediate 12% in-patient
mortality rate, there was a 1-yr death rate of >40%, raising the
question as to whether pneumonia is a surrogate marker of
other types of serious illness in the elderly.

Numerous factors could contribute to the high mortality rate of
CAP in the elderly. It is more difficult to diagnose pneumonia in
the elderly than in young patients because the usual clinical
clues for its diagnosis might be absent at the time of onset of
illness. RIQUELME et al. [4] found that the cardinal signs and
symptoms, such as cough, fever and dyspnoea, may not be
present in some older patients with pneumonia. METLAY et al. [5]
studied 1,812 pneumonia patients and observed that both
respiratory and nonrespiratory symptoms were less commonly
reported by older patients than by younger patients, even after
controlling for the increased frequency of comorbidity and
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disease severity in elderly individuals. In a study by WATERER
et al. [6] it was reported that the time to administration of the
first dose of antibiotics for CAP was longer in the absence of
fever and hypoxaemia, and in the presence of altered mental
status and advanced age (implying a delay in disease recogni-
tion). It is probable that these delays in diagnosis and therapy
contribute to the high mortality rate of CAP in older patients.

Other ways in which advanced age could indirectly increase
CAP mortality include a high frequency of comorbid illness, as
well as a predisposition to more virulent pathogens and
pathogenic mechanisms. Pneumonia can also lead to worsen-
ing of chronic medical illnesses, such as chronic obstructive
pulmonary disease and chronic heart disease. The coexistence
of neurological and gastro-intestinal diseases in the elderly
may account for their increased risk of aspiration as a common
mechanism of infection. A different pattern of bacterial colon-
isation of the oropharynx is also seen in patients living in
nursing homes, especially those with poor functional status,
who are susceptible to harbouring Gram-negative bacteria and
resistant strains of pneumococcus [7-9]. Immune dysfunction
is common in the elderly, either as a consequence of comorbid
illness or directly due to ageing itself [10, 11]. Advanced age
has been associated with changes in T-cell function, alterations
in cell-mediated immunity, reductions in immunoglobulin
production, a loss of high-affinity blocking antibodies and an
increase in self-reactive antibodies. Nutritional impairment,
such as low serum albumin levels in the elderly, is also
associated with a higher risk of pneumonia [4].

In the current issue of the European Respiratory Journal,
the study by KOTHE ef al. [12] carefully examines the role of
ageing as a cause of increased CAP mortality. Using a large
German database from the Community-acquired Pneumonia
Competence Network (CAPNETZ) study, the investigators
found that age itself was a risk factor for mortality. A total of
1,298 patients <65 yrs of age and 1,349 patients >65 yrs of age
were evaluated. In a multivariate analysis, the risk factors for
30-day mortality were found to be comorbid illness (congestive
heart failure, cerebrovascular disease and chronic liver
disease), residence in a nursing home, CURB score (a measure
of disease severity according to: confusion; urea >7 mM~L’1;
respiratory  rate  >30 breaths'min™; blood  pressure
<90 mmHg systolic of <60 mmHg diastolic; >65 yrs of
age), ineffective therapy, and age itself, with the risk rising
for those >65 yrs of age. Amongst the elderly population,
residence in a nursing home (healthcare-associated pneumonia)
was associated with a greater mortality risk than residence at
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home, as were comorbid illness, higher CURB score and use of
ineffective therapy. When elderly patients were compared to
younger patients, they had more comorbid illness, lower
body temperature, less pleuritic chest pain, more confusion,
and higher blood urea nitrogen. Interestingly, the findings
give many reasons as to why mortality was higher in older
patients, including more frequent comorbid illness, less
distinct presenting clinical signs and ineffective therapy but
in addition, age itself was an independent risk factor. The
only mortality risks that are under the control of the
physician managing the patient are timely recognition of
illness and administration of effective empirical therapy.
Initial therapy is driven by a knowledge of likely aetiological
pathogens, and in the study by KOTHE et al. [12], older
patients generally had the same distribution of pathogens as
younger patients, with pneumococcus dominating and the
only difference being a lower frequency of Muycoplasma
pneumoniae. Although the frequency of Gram negatives was
not significantly higher in the elderly, these organisms were
more common in those residing in a nursing home/chronic
care facility than in those residing in the community in a
home setting (18.8 versus 5.5%).

All of these findings offer clues regarding how the mortality of
pneumonia in older patients can be reduced. It is clear that
there are subsets of the elderly with pneumonia, that those
residing in the community are not the major source of
mortality and that the bacteriology of elderly patients is
similar to younger patients. Therefore, it is likely that these
patients need a traditional CAP therapy regimen. The most
important way to reduce their mortality risk is to recognise
that with a high frequency of comorbid illness, such patients
frequently receive delayed therapy due to indistinct clinical
presentations. Thus, a high index of suspicion for pneumonia
is required in this population. For those who reside in nursing
homes, ineffective therapy can be avoided by considering their
unique bacteriology and their risk for Gram-negative bacilli.
Such patients are now categorised as having healthcare-
associated pneumonia (HCAP), which was considered a form
of nosocomial pneumonia in the 2005 American Thoracic
Society/Infectious Diseases Society of America guidelines [13].
Also included in the HCAP population are those who have
been in hospital in the past 90 days, those on haemodialysis
and those receiving home wound care. The recommended
empirical therapy for HCAP patients focused on multidrug-
resistant (MDR) pathogens, including drug-resistant pneumo-
coccus, methicillin-resistant Staphylococcus aureus (MRSA) and
Pseudomonas aeruginosa, using multiple broad-spectrum anti-
microbial agents.

Several recent studies have examined HCAP, and the
frequency of MRSA and enteric Gram negatives has varied
widely [14, 15]. CARRATALA et al. [14] prospectively studied 126
HCAP patients (25.4% were from nursing homes) and 601 CAP
patients. Although their study found a higher frequency of
inappropriate initial antibiotic therapy and a higher case-
fatality rate in patients with HCAP than CAP, Gram negatives
and S. aureus were uncommon in HCAP patients (4 and 2.4%,
respectively). In contrast, MICEK et al. [15] studied 431 HCAP
patients retrospectively (93% were hospitalised in the past
6 months, 28% were from nursing homes) and found S. aureus
to be present in 24.6%, pneumococcus in 20.3%, P. aeruginosa in
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18.8% and MRSA in 13.8%. Based on these findings, it is not
surprising that use of a CAP regimen led to inappropriate
therapy 30.9% of the time and inappropriate therapy was a risk
factor for mortality. These two studies, combined with the data
from the study by KOTHE et al. [12], which show a greater
similarity bacteriologically to the study by CARRATALA et al. [14]
than to the study by MICEK et al. [15], make it clear that the
HCAP population (including those in nursing homes) is very
heterogeneous, and it is likely that appropriate therapy will
need to vary according to patient features, recognising the
presence of distinct patient subpopulations.

Other studies have helped us understand the clinical associa-
tions of MDR pathogens in CAP. ARANCIBIA ef al. [16] identified
the risk factors for Gram-negative pneumonia to be: previous
hospital admission; history of antibiotic use in the 30 days
prior to pneumonia; the presence of a pulmonary comorbidity;
and possible aspiration. EL SOLH et al. [17] found that in those
with severe pneumonia residing in a nursing home/chronic
care facility, the risk factors for infection with MDR pathogens
were prior antibiotic therapy in the past 6 months and the
presence of poor functional status.

The data from all of these studies make it clear that not all
healthcare-associated pneumonia patients are at risk for
infection with multidrug-resistant pathogens, and thus, that
not all of these patients require a multidrug, broad-spectrum
regimen. In fact, monotherapies such as levofloxacin [18],
cefepime and ertapenem [19] have been effective for some
patients with pneumonia residing in a nursing home/chronic
care facility. Based on current understanding, we suggest that
for the elderly patient with pneumonia, there is not only a need
for appropriate therapy but also for therapy that is not broader
spectrum than necessary. Thus, unlike the recommendations in
the nosocomial pneumonia guidelines of the American
Thoracic Society/Infectious Diseases Society of America,
broad-spectrum, multidrug regimens should be reserved only
for healthcare-associated pneumonia patients who have at
least two of the following: severe illness, poor functional status
and prior antibiotic therapy [20]. Those with healthcare-
associated pneumonia, and other elderly patients, could be
treated more like traditional community-acquired pneumonia
patients in the absence of these risk factors. In the future, it is
hoped that we will understand these subpopulations better
and realise that there is not just one simple approach to
therapy, but rather a need for individualised therapy, based on
individual patient factors [20].
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