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Abstract

Community-acquired pneumonia continues to have a significant impact on elderly individuals,
who are affected more frequently and with more severe consequences than younger populations.
As the population ages it is expected that the medical and economic impact of this disease will
increase. Despite these concerns, little progress has been made in research specifically focusing on
community-acquired pneumonia in the elderly. Data continue to show that a high index of
suspicion, early antimicrobial therapy and appropriate medications to cover typical pathogens are
extremely important in treating community-acquired pneumonia in older individuals. This review
is designed to serve as an update to our previous work published in Aging Health in 2006, with
specific emphasis on the most recent evidence published since that time.
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Despite widespread availability of antibiotic therapy and sophisticated severity of illness
assessments, community-acquired pneumonia (CAP) continues to be a leading cause of
death worldwide. In the elderly population, defined as those aged over 65 years, the impact
of pneumonia is far greater than in other age groups. The annual incidence of pneumonia in
the elderly is four-times that of younger populations [1]. In addition, older adults have
higher rates of hospitalization and are more likely to die as a result of CAP [2,3]. The elderly
population is increasing at twice the rate of the general population, necessitating a better
understanding of the pathophysiology, microbiology, treatment and prevention of this
common affliction.

The mechanisms behind the disproportionate incidence and mortality rates in elderly
pneumonia patients are not fully understood. Several physiologic changes in older adults
have been implicated as risk factors for CAP. Changes in basic lung physiology as a result
of aging include decreased elastic recoil, increased air trapping (senile emphysema),
decreased chest wall compliance and reduced respiratory muscle strength [4]. These factors
may act to increase baseline work of breathing, giving older individuals less reserve to cope
with bacterial infections in the lung. In addition, reduced mucacilliary clearance and
diminished cough reflex have been described [5,6]. These findings, combined with greater
upper airway colonization with virulent organisms, may predispose this population to
develop lower respiratory tract infections [7]. One small study supports this theory,
demonstrating an increased incidence of silent aspiration in elderly adults with CAP [8].
Changes in the immune system with aging have also been postulated, although this remains
a controversial area. Immune senescence has long been described in animal and human
studies [9]. The effects of aging on the immune system are thought to include decreased
cell-mediated and humoral immunity [1,10]. These findings are challenged by more recent
data, which reveal that elderly pneumonia patients have similar severity of iliness scores and
equal cytokine responses, suggesting that immune responses may not be blunted in older
populations [11].

One widely accepted explanation for the increased incidence and severity of CAP in this age
group involves the presence of multiple comorbidities. Kothe et al. demonstrated that
comorbid illnesses (including congestive heart failure, cerebrovascular disease and chronic
liver disease) were independent risk factors for increased 30-day mortality [12]. Regarding
the etiology of pneumonia, several studies have documented that the etiology of CAP in
elderly patients does not differ significantly from younger populations [1,13]. However,
elderly patients may present differently than other age groups [14].

While the exact cause is not yet clear, the data clearly support that CAP affects elderly
patients at higher rates and results in higher mortality. The focus of this article is to review
the most recent data regarding the epidemiology, microbiology, diagnosis, treatment and
prevention of CAP in elderly populations.

Epidemiology

In the elderly population, CAP remains the single most common cause of death from
infectious diseases [15]. Adults aged over 65 years are a rapidly expanding cohort with
growth rates more than twice that of younger populations. With an expected 20% of the
world’s population reaching elderly status by 2050, the burden of CAP will be even more
significant in the coming years [16]. The annual incidence of CAP in elderly patients is
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estimated to be 25-44 cases per 1000 persons [1]. A recent large, population-based cohort
study of elderly adults by Jackson et al. further divided this population into two groups,
those aged 65-69 years and those aged 85 years and older [17]. This study, which examined
both inpatient and outpatient episodes of CAP found incidence rates of 18.2 cases per 1000
persons in the 65-69-year-olds group and 52.3 cases per 1000 persons in those aged at least
85 years [17]. This data suggests that even within the elderly population, those with more
advanced age are more susceptible to CAP.

The data for hospitalization rates are equally impressive, as elderly patients are almost five-
times more likely to be hospitalized with the disease. In an observational cohort study of
623,718 Medicare patients aged 65 years or older, Kaplan et al. found that elderly patients
were hospitalized at a rate of 18.3 per 1000 cases of CAP [2]. In the same study, the
investigators found hospitalization rates of four per 1000 cases in younger populations [2].
Just as incidence rates appear to increase with age in the elderly population, rates of
hospitalization rise with advancing age. In the Kaplan study, adults older than 90 years of
age were over five-times more likely to be hospitalized than those aged 65-69 years [2].

Mortality rates in the elderly with CAP are higher than in younger populations. The most
recent data revealed mortality rates ranging from 10 to 30% in those aged 65 years or older
[1,12]. In a matched case—control database of Medicare patients, Kaplan and collaborators
found an inpatient death rate of 12% and a 1-year mortality of more than 40% in elderly
adults with CAP [18]. A recent study by Kothe et al. confirms these findings, demonstrating
that age itself was associated with increased mortality in CAP [12]. Furthermore, mortality
is higher among older adults with CAP when compared with age-matched controls without
the disease. Hospitalized age-matched controls without CAP have mortality rates almost
12% lower than those with pneumonia [18]. It is unclear if these findings are due to the
pneumonia itself or if CAP serves as a marker of illness in older populations. Several studies
have attempted to identify risk factors for developing CAP in this age group. A population-
based cohort study of 46,237 elderly patients found that chronic obstructive pulmonary
disease (COPD), immunosuppression, smoking, congestive heart failure, diabetes,
malignancy and previous hospitalizations for CAP were independent risk factors for
developing the disease [17]. Risk factors for mortality in CAP have also been evaluated. The
Community-acquired Pneumonia Competence Network (CAPNETZ) study included a
subset of 1349 patients aged 65 years or older [12]. The investigators found that comorbid
illness (including congestive heart failure, cerebrovascular disease and chronic liver
disease), higher CURB scores (see Box 1) and ineffective therapy were associated with
higher mortality from CAP among the elderly [12]. Additional studies have identified other
factors linked to increased mortality in this cohort including delirium, bedridden status,
absence of fever, tachypnea, C-reactive protein levels greater than 100 mg/I,
hypoalbuminemia, acute organ dysfunction, suspicion of aspiration and swallowing
disorders [1].

Microbiology

As with any infectious disease, identifying the causative agent in CAP can be extremely
useful in guiding antimicrobial therapy. Unfortunately, the diagnostic yield of sputum
samples in this age group has historically been very low. In at least 40-60% of all CAP
cases a microbiologic diagnosis cannot be made [4]. Some studies have reported that
causative organisms are only identified in 5-20% of CAP cases in the elderly [12,16]. In a
recent multicenter prospective study, valid sputum samples were collected in 43.1% of
elderly patients, compared with 56.5% in younger subjects [12]. Difficulty expectorating
sputum, early use of empiric antibiotics and reduced ability to comply with sample
acquisition have been cited as possible reasons [4,16]. In the same study bronchoscopic
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evaluation and thoracentesis were less commonly performed in elderly patients with CAP,
perhaps indicating a reluctance to perform invasive diagnostic procedures in older patients.

In most cases, the microbiologic patterns observed in the elderly do not differ significantly
from those observed in younger populations (Table 1). Streptococcus pneumoniae remains
the single most common organism identified in hospitalized elderly patients with CAP,
accounting for 19-58% of cases based on available data [1,5]. In all studies reviewed, S.
pneumoniae was the most common organism identified. Haemophilus influenzae was also
frequently isolated, accounting for 5-14% of CAP in the elderly population [4,14,16].
Infection with this organism may be more common in patients with chronic obstructive lung
disease. Moraxella catarrhalis and Staphylococcus aureus (primarily methicillin sensitive)
have also been described as pathogens, with frequencies up to 4 and 7%, respectively [1].

The recent emergence of community-associated methicillin-resistant S. aureus (CA-MRSA)
in younger populations raises concern for infection in older adults. The available data
suggest that elderly adults are less commonly affected [19]. Nevertheless, the astonishing
virulence of this organism makes CA-MRSA a grave concern in the vulnerable elderly
population. Further studies are necessary to determine if the elderly will be increasingly
affected by this growing epidemic. As with younger populations, in elderly adults with
influenza, such as prodromes, skin lesions, cavitary infiltrates, hemoptysis or rapidly
progressing pneumonias, CA-MRSA should be considered as a causative agent [19].

Infections with Gram-negative bacteria are often related to comorbid illnesses, thus one
would expect that elderly patients are more likely to succumb to these organisms. While
elderly nursing-home residents and hospitalized patients frequently present with Gram-
negative pneumonias, these infections are an infrequent cause of CAP in the elderly [1]. A
study by Fernandez-Sabe et al. highlights this point, demonstrating that Gram-negative
bacilli were only seen in 3% of CAPs in patients aged over 80 years [14]. This figure is only
slightly higher than reported rates in younger populations, indicating that Gram-negative
organisms are an uncommon cause of CAP in any age group. However, in severely
debilitated or chronically ill elderly patients from the community, a high index of suspicion
for Gram-negative bacilli may be warranted, especially in those who fail to improve on
standard therapy [1]. In addition, patients with bronchiectasis may be more susceptible to
Pseudomonas species, although no prospective data exists to support empiric coverage for
this organism in elderly patients presenting with CAP.

Atypical organisms are less frequently found in those aged over 65 years when compared
with younger populations [4]. Nevertheless, these organisms play a significant role in
elderly patients with CAP. Among the atypical bacteria, Chlamydophila pneumoniae is the
most common agent, with rates of 16-28% of cases reported in the elderly [16].
Mycoplasma pneumoniae is less frequently associated with CAP in this age group (0-13%)
and Coxiella burnetii is a rare causative agent [1,16]. Reports regarding Legionella
pneumophila in the elderly vary widely in the literature. Although relatively uncommon, it
should be considered in elderly adults presenting with atypical symptoms (e.g., headache,
weakness, altered mental status, gastrointestinal disturbances or bradycardia in the setting of
a paucity of respiratory symptoms) [1,14,20]. One study of elderly patients admitted to the
intensive care unit (ICU) found that 60% of patients with Legionella pneumonia had been
treated with long-term corticosteroids [21]. This study suggested that immunosuppresed
patients or those with severe pneumonia are more likely to be infected with L. pneumophila.
Based on current microbiological data, it appears to be reasonable to exclude Legionella
infection with urinary antigen testing in all elderly CAP patients before atypical coverage is
discontinued.
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Influenza A or B, parainfluenza and respiratory syncytial viruses (RSV) are other etiologic
agents to be considered in this population [22]. The current influenza (HLIN1 influenza)
pandemic has raised awareness for these infections and routine influenza screening appears
to be prudent in any elderly patient presenting with a pneumonia-like illness. However, it
should be noted that the sensitivity of available screening tests is poor, and clinical treatment
decisions should not be based solely on the results of rapid flu testing [23]. It is our practice
to screen all elderly patients with severe pneumonia for influenza, parainfluenza and RSV,
although this practice is not evidence based.

Box 1. Common stratification scores to assess severity and need for
hospitalization in patients with community-acquired pneumonia

Pneumonia severity index score

» Atotal of 20 parameters are evaluated at the time of clinical presentation and
consist of:

— Three demographics (age [1 point per year of age], females [-10
points] and nursing-home resident [+10 points]);

—  Five comorbid conditions (neoplasia [+30 points], liver disease [+20
points], congestive heart failure [+10 points], cerebrovascular disease
[+10 points] and renal disease [+10 points]);

—  Five physical examination findings (confusion [+20 points], tachypnea
[+20 points], hypotension [+20 points], temperature [+15 points] and
tachycardia [+15 points]);

— Seven laboratory/imaging variables (arterial pH [+30 points], elevated
blood urea [+20 points], hyponatremia [+20 points], hyperglycemia
[+10 points], anemia by hematocrit [+10 points], pleural effusion [+10
points] and poor oxygenation [+10 points]).

CURB-65
e Confusion (altered mental status; 1 point)
» Urea nitrogen in serum >19.6 mg/dl (1 point)
»  Respiratory rate >30 breaths per min (1 point)

» Blood pressure (BP minus systolic BP <90 mmHg or diastolic BP <60 mmHg; 1
point)

» Age of 65 years or older (1 point)
Pneumonia severity index score [25] and CURB-65 [26,27].

BP: Blood pressure; CURB: Confusion, urea nitrogen, respiratory rate, blood pressure
and age of 65 years or older.

Severity assessment & criteria for intensive care unit admission

Severity assessment and site-of-care decisions are critical when managing elderly patients
who present with CAP. These factors have a significant impact on healthcare utilization and
often affect diagnostic work-ups, therapeutic interventions and clinical outcomes. As a
result, there has been significant interest in this area of research over the past decade.
Severity assessment tools can help predict mortality and determine the optimal setting in
which to provide care for patients with CAP. The pneumonia severity of illness (PSI) score
and the CURB-65 are the most extensively studied and widely recommended scores for
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assessing patients who present with CAP (Box 1, Table 2) [24-26]. The PSI is based on 20
parameters that are evaluated at the time of clinical presentation (three demographic
considerations, five comorbid conditions, five physical examination findings and seven
laboratory/ imaging variables) [25]. The primary purpose of the PSI score is to distinguish
between patients that could be safely treated in an outpatient setting versus those inpatient
observation and treatment. Age is one of the most influential factors included in the PSI
score, as every year of age in a male patient with CAP confers one point to the total severity
score. For example, a male who is 80 years of age will have a PSI score of 80 points based
on age alone, placing the patient in risk class 11 even before other variables are considered.
The CURB-65 score places similar importance on age when assessing severity of illness.
The CURB-65, a less complex scoring system, only requires six variables to be evaluated at
presentation (confusion, blood urea nitrogen, respiratory rate, systolic or diastolic blood
pressure, and age) (Box 1,Table 2) [26,27]. A simplified tool derived from the CURB-65
withdraws the only laboratory value needed to calculate the score (blood urea nitrogen).
This tool, termed CRB-65, showed similar results in evaluating severity of illness in CAP
[27]. In both CURB-65 and CRB-65, age is an extremely significant variable that often
results in higher severity indices among elderly patients presenting with CAP. The profound
influence of age on PSI, CURB-65 and CRB-65 scores highlights the fact that elderly
patients with CAP are at risk for higher severity of disease and therefore poorer clinical
outcomes. As always, the use of the clinician experience and clinical judgment is always
recommended in addition to objective criteria such as age [28].

Several tools have also been designed to predict the need for ICU admission and the risk of
death in patients presenting with severe CAP. Examples include the PS-CURX080,
SMART-COP and PIRO-CAP scores (see Table 3 for full description of scores). All of these
scores, except the one recommended by the guidelines, include age as one of the variables
associated with poor outcomes [24,29-31]. Espafia and colleagues developed the PS-
CURXOB80 system, a validated clinical prediction rule to assess the diagnosis of severe CAP
with one major criterion or two or minor criteria (CURXO80) (Table 3) [29]. This
assessment uses age above 80 years old as one of the minor criterion for determining
severity of illness [29]. Charles et al. developed the SMART-COP scoring system, which is
designed to predict the need for intensive respiratory and vasopressor support (Table 3) [30].
In this score, age is not one of the severity markers, but instead is used as an adjustment tool
for two of the criterion used in the score (tachypnea and poor oxygenation). Recently, Rello
and collaborators developed the CAP-PIRO score (Table 3), based on a score initially used
to predict the risk of sepsis, and was able to consistently predict ICU mortality and
healthcare utilization in a cohort of 529 patients admitted to the ICU with CAP [31]. This
score evaluates variables related to the PIRO score that include: predisposition, infection,
response and organ dysfunction, in which age greater than 70 years confers one point for
each of the predisposition variables. Thus, data from the most recent severity of illness
assessments support the assumption that elderly patients are at increased risk for severe
CAP.

The most recent Infectious Diseases Society of America (IDSA)/American Thoracic Society
(ATS) CAP 2007 guidelines define severe CAP based on at least one of the major criteria
(e.g., mechanical ventilation with endotracheal intubation and/or septic shock requiring
vasopressors) or at least three of the nine minor criteria (Table 3) [24]. Surprisingly, none of
the major or minor criteria included age.

In conclusion, we favor the use of the CURB-65 in order to decide when to admit a patient
to the hospital and the IDSA/ATS guidelines major and minor criteria to assist in the
decision to admit a patient to the ICU.
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Therapeutic strategies to manage CAP in elderly patients

Antimicrobials are the cornerstone of therapy for CAP in any population, including the
elderly. In addition, some nonantibiotic strategies may be important when treating CAP in
elderly populations. In older patients, the pneumonia process often extends beyond the lung
parenchyma, presenting as a systemic disease with higher severity of illness. This is
supported by the finding that many elderly CAP patients present with primarily
nonpulmonary symptoms, such as mental status changes or renal dysfunction. Owing to this
fact, the following discussion will focus on both the antibiotic and nonantibiotic therapies
for elderly patients with CAP. The therapeutic strategies reviewed next are an update from
our prior work published in Aging Health, and the discussion is designed to serve as a
review of the most relevant literature since the initial publication in 2006 [5].

Antibiotic therapies

The treatment of pneumonia in the elderly is clearly based on the use of antibiotic therapy,
but limited data are available regarding the specific treatments for elderly patients with
CAP. Therefore, we will attempt to summarize the most relevant and critical data published
in this specific age group. The most recently published clinical practice guidelines do not
recommend different treatments for elderly patients, who are included in the general
treatment recommendations for CAP [24]. Our group supports the current guidelines, with
specific caveats based on the recent data regarding the management of elderly with CAP.

The most recent clinical practice guidelines emphasize the importance of appropriate,
aggressive and early treatment of elderly patients with CAP [24]. The latest guidelines
suggest that the treatment approach should be stratified according to the location of therapy
in the hospital, whether in the ward service or the ICU setting [24]. Therefore, elderly
patients admitted to the ward should be covered with antimicrobial therapy that will cover
the most likely pathogens, such as S. pneumoniae, H. influenzae, M. pneumoniae and C.
pneumoniae. The treatment should include a respiratory fluoroguinolone (levofloxacin or
moxifloxacin) as monotherapy or the combination of a B-lactamic (third-generation
cephalosporin, ertapenem or ampicillin/sulbactam) medication and a macrolide
(azithromycin or clarithromycin). In addition to the pathogens usually present in the ward
service, elderly patients admitted to the ICU should be evaluated for risk of infection with
Pseudomonas species. The most commonly accepted risk factor for Pseudomonas species is
structural lung diseases (e.g., bronchiectasis). Those elderly ICU patients without
pseudomonas risk factors should be treated with a B-lactam and the addition of an antibiotic
with good atypical coverage (particularly for Legionella species), such as macrolides or
respiratory fluoroquinolones. However, if Pseudomonas pneumonia is considered likely,
empiric coverage should focus on its treatment without loosing coverage for Legionella and
Pneumococcus. The recommended treatment in this setting includes empiric antibiotic
therapy with an antipseudomonal -lactam plus an antipseudomonal fluoroquinolone. The
use of an antipseudomonal p-lactam and a macrolide is also acceptable empiric therapy, but
double covering for Pseudomonas with an antipseudomonal aminoglycoside is warranted in
severe infections. Aminoglycosides are not particularly good for lung infections in elderly
patients owing to the risks of nephrotoxicity and ototoxicity, but are advised in critically ill
patients with risk factors for Pseudomonas pneumonia. As with all infections, specific
therapy should be tailored as specific pathogens are isolated. This point is even more
important in elderly patients who may be at increased risk for medication interactions and
adverse medication effects.

To our knowledge, only a few studies have been published since 2006 regarding the
treatment of elderly patients with CAP. Anzueto and colleagues conducted a randomized,
controlled trial comparing moxifloxacin (n = 195) versus levofloxacin (n = 199) in
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hospitalized elderly patients (=65 years) [32]. The authors concluded that moxifloxacin
therapy was as efficacious (clinical cure rate >290% in all severity and age subgroups) and as
safe as levofloxacin in elderly patients with CAP. The same cohort was used by Morganroth
et al. who compared the cardiac rhythm safety of these two medications and the impact on
QTc interval prolongation. The results demonstrated that moxifloxacin was as safe as
levofloxacin, and the QTc interval prolongation was not different among groups, even in
high-risk elderly patients with CAP [33]. Nonetheless, caution must be exercised when
using any fluoroquinolone or macrolide in patients with known prolongation of the QT
interval, hypokalemia, hypomagnesaemia and patients receiving class IA (e.g., quinidine and
procainamide) or class Il (e.g., amiodarone and sotalol) antiarrhythmic agents [34]. Most of
the other studies comparing specific antibiotic therapies have been published prior to 2006
and are extensively reviewed in our prior publication [5,35-38].

Empiric antibiotic therapy focusing on CA-MRSA is still not consistently recommended by
the latest clinical practice guidelines, but there is a great concern regarding the higher
incidence of CA-MRSA reported in the community [19,24]. In addition, the association of
CA-MRSA and influenza raises concern for the need of empiric therapy in certain situations;
however, more data are needed to draw firm conclusions. At this point, the authors
recommend considering CA-MRSA pneumonia coverage in patients that present with the
following risk-factors: rapid presentation and progression of a cavitating pneumonia, high
severity of disease, associated influenza infection or associated skin lesions consistent with
MRSA infections. In these settings, coverage should include empiric vancomycin or
linezolid, with the possibility that linezolid may be more appropriate coverage owing to
inhibition of toxin production and increasing vancomycin minimum inhibitory
concentrations among MRSA isolates [19,24].

Recent data suggested that combination therapy with a B-lactam and a macrolide was
associated with favorable outcomes in hospitalized and ICU patients with CAP [39-45] and
bacteremic pneumococcal pneumonia [40,41,46-48]. The beneficial effect observed with the
macrolides may be owing to their immunomodulatory properties, but more data are needed
to support this hypothesis. Most of the data are limited to few randomized, controlled trials
and observational studies with significant heterogeneity. Therefore, our group suggests
clinicians to follow the latest clinical practice guideline recommendations [24], owing to the
significant number of studies supporting the benefit in clinical practice with improved
clinical outcomes [49-57]. In addition, national practice guidelines strongly recommend that
locally adapted guidelines should be implemented to improve process of care measures and
important clinical outcomes. The impact of following the clinical practice guidelines for the
management of CAP has shown improvement in the quality and efficiency of care, and
decreased mortality [52-57].

Nonantibiotic therapies

Several nonantibiotic therapies have been recommended in severely ill patients with CAP,
usually those in the ICU setting. These therapies include the use of systemic corticosteroid
[58,59] therapy for patients with severe CAP, recombinant human activated protein C [60]
for patients with severe sepsis owing to CAP with at least two organs failing and the use of
lung protective-ventilation strategy [61] for patients with acute respiratory distress syndrome
owing to CAP. Although lung-protective ventilation is the standard of care in acute
respiratory distress syndrome patients, the benefits of other therapies, such as corticosteroids
[58,59] or activated protein C [60], are less clear in patients with severe CAP. In addition,
there is a growing body of evidence suggesting that certain immunomodulatory agents other
than corticosteroids may favorably influence outcomes in patients with CAP [62—-65]. Such
immunomodulatory agents include medications, such as statins and angiotensin-converting
enzyme inhibitors, which have been suggested to improve outcomes in patients with
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pneumonia [62-65]. However, these studies were mainly retrospective in nature and the
healthy-user bias was not controlled for; therefore, further prospective studies and
randomized, controlled trials are needed before recommending them in clinical practice.

Prevention

Although vaccination is the mainstay of preventative therapy in elderly patients, substantial
underuse of pneumococcal and influenza vaccination exists in this vulnerable population
[14,66]. Some investigators have concluded that the efficacy of vaccination may be reduced
among elderly individuals, although this point is controversial as the possible healthy-user
bias effect is not controlled in most of the effectiveness studies [67—70]. However, owing to
the increased incidence of CAP in elderly populations, this cohort may receive significant
benefit from vaccination even in the face of decreased efficacy [1]. In accordance with the
current guidelines, all individuals older than 50 years of age should receive annual influenza
vaccinations during the autumn and winter. In addition, any person aged over 65 years
should receive pneumococcal vaccination. The efficacy of revaccination is unknown, but
those who received the vaccine prior to 65 years of age should receive an additional
vaccination after 5 years [24]. Vaccination can be administered in routine outpatient settings
or upon discharge in patients hospitalized for any condition. Chemoprophylaxis for
influenza infection with oseltamivir or zanamivir should be considered in those who have
household exposure and are at high risk for influenza complications in the setting of an
outbreak. Alternatively, the most recent CDC guidelines suggest that careful monitoring for
symptoms and early treatment may be an acceptable strategy in high-risk patients with close
influenza contacts [101]. Although the link between pneumococcal vaccination and
mortality has not been well established, vaccination has been demonstrated to reduce the
risk of invasive disease in elderly individuals [16].

It is estimated that almost a third of CAP in the elderly is linked to smoking, thus smoking
cessation measures are particularly important for preventing CAP in older individuals [17].
Other tactics, such as oral care and prevention of aspiration, have been studied extensively
in nursing home and hospitalized patients, but further research is needed to determine if
these findings can be applied to patients at risk for CAP [71-72].

Executive summary
Background

» Community-acquired pneumonia (CAP) is the fifth leading cause of death and
the most common cause of death from infectious diseases in persons aged 65
years and over in the USA.

» The elderly are particularly susceptible to this infection because of their
impaired gag reflex, impaired mucociliary function, declining immunity and
presence of comorbid conditions.

Epidemiology

» The annual incidence of CAP for noninstitutionalized patients is estimated at
18.2 cases per 1000 persons in persons aged 65—69 years and 52.3 cases per
1000 persons in those aged 85 years and older.

» Mortality is also considerably higher in elderly patients with CAP compared
with other groups.

* Immunosuppression, smoking, chronic obstructive pulmonary disease,
congestive heart failure, diabetes mellitus, lung cancer, serious nonpulmonary

Aging health. Author manuscript; available in PMC 2010 August 5.



1dussnuein Joyny vd-HIN 1duosnueln Joyny vd-HIN

1duosnuey Joyiny vd-HIN

Stupka et al.

Page 10

malignancy and previous hospitalizations for pneumonia were all independently
associated with risk of CAP patients aged 65 years and over.

Etiology

»  The most common pathogen isolated in patients over 65 years with CAP is
Streptococcus pneumoniae, although atypicals and Gram-negative bacilli play
an important role.

Severity assessment & criteria for admission to the hospital and the intensive care
unit
»  The definition of severe CAP requires hospitalization on the ward service and/or
intensive care unit (ICU).

»  Although severity assessment criteria (pneumonia severity of illness score,
CURB-65 and American Thoracic Society criteria) are useful to help identify
patients who may need hospitalization in the ward service or ICU, they are not
meant to replace clinical judgment.

Treatment of CAP

»  Empiric antimicrobial regimens should cover S. pneumoniae with p-lactam
medications or new respiratory fluoroquinolones, and atypical pathogens should
be treated with macrolides or respiratory fluoroguinolones.

Treatment of CAP in ward patients

»  Although not specifically validated in elderly patients, criteria for switching to
oral therapy and early discharge should be considered in this patient population.

Treatment for severe CAP

e  Treatment for severe CAP should always include combined antimicrobial
therapy (B-lactam plus either a macrolide or a respiratory fluoroguinolone).

o  Severe CAP patients admitted to the ICU should be stratified as to whether or
not the patients are at risk for Pseudomonas species infection and be treated
accordingly.

Duration of therapy

»  The duration of therapy in CAP patients requiring hospitalization is 7-10 days,
but those with atypical pathogens such as Legionella species, should receive
treatment for 10-14 days.

Prevention
» Vaccination is the mainstay for prevention of CAP.

» All persons aged 65 years and over should receive the pneumococcal
polysaccharides vaccine. The efficacy of revaccination is unknown.

»  All persons aged 50 years and over should receive inactivated influenza vaccine
during the autumn and winter.

»  Chemoprophylaxis for influenza infection with oseltamivir or zanamivir for
those who have household exposure or are at high risk for influenza
complications in the setting of an outbreak.

» A smoking cessation plan should be offered to all elderly smoker patients, since
nearly a third of pneumonia episodes could be attributed to smoking.
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Future perspective

Considering the increased morbidity, mortality and cost associated with CAP in elderly
populations, the rapid growth of persons over 65 years of age in the general population is
alarming. For reasons that are not yet completely clear, elderly populations are at increased
risk for acquiring respiratory infections and are more likely to suffer from severe disease.
Indeed, in the next century we will see a significant increasing in the number of elderly
patients with CAP. Strategies directed at improving the evaluation, diagnosis, treatment and
prevention of CAP are imperative and should be specifically focused on this population.
Research directed at reducing costs and limiting healthcare utilization, such as developing
criteria for transition to oral antibiotics or early discharge, are of particular interest in this
population.

Conclusion

CARP is the fifth leading cause of death and the most common cause of death from infectious
diseases in persons aged 65 years and over in the USA, with significant impact on morbidity
and mortality. As for the etiology, S. pneumoniae is still the most common pathogen,
although atypical organisms and other new pathogens (e.g., CA-MRSA) play an important
role. Antimicrobial selection for elderly patients with CAP does not differ from that of
younger adult populations. specific emphasis should be placed on early antibiotic
administration and strict adherence to the antibiotic regimes recommended in clinical
practice guidelines. In addition, measures directed at prevention, such as vaccination for
pneumococcal and influenza infections, and smoking cessation programs for at-risk patients
may help to decrease the incidence and severity of CAP.
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Table 1

Pathogens associated with community-acquired pneumonia in elderly patients.

Staphylococcus aureus

Community-acquired methicillin-resistant
Staphylococcus aureus

Klebsiella species

Pseudomonas
aeruginosa

Chlamydophila
pneumoniae

Severe acute
respiratory syndrome

Gram-positive cocci Gram-negative Atypical pathogens  Viral pathogens Other
bacilli

Streptococcus pneumoniae Haemophilus Legionella species Influenza (e.g.,, HIN1  Anaerobes
influenzae and seasonal flu)

Drug-resistant Streptococcus pneumoniae  Escherichia coli Mycoplasma Parainfluenza Endemic and

(penicillin and macrolide resistant) pneumoniae opportunistic

Mycobacterium
tuberculosis

Nontuberculous
mycobacteria
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Scores developed to assess severity of illness in patients with severe community-acquired pneumonia and need
for intensive care unit care.

PS CURXO080 [29]

IDSAIATS [24]

SMART-COP [30]

CAP-PIRO [31]

Major criteria:

. pH <7.30
(arterial);

. Systolic blood
pressure <90
mmHg

Minor criteria:

. Confusion (or
altered mental
status);

. Urea nitrogen
>30 mg/dI
(BUN);

. Respiratory rate
>30 breaths/min;

. X-ray finding:
multilobar/
bilateral lung
infiltrates (by x-
ray);

. Oxygen arterial
pressure < 54
mmHg or ratio
of arterial
oxygen tension
to fraction of
inspired oxygen
<250 mmHg;

. Age of 80 years
or more

Major criteria:

. Mechanical ventilation
with endotracheal
intubation and/or septic
shock requiring
Vasopressors

Minor criteria:

. Respiratory rate >30
breaths/min;

. Pa0,:FiO, ratio <250;

. Bilateral or multilobar
infiltrates;

. New onset confusion/
disorientation;

. Uremia (BUN level >20

mg/dl);

. Leukopenia (WBC
count <4000 cells/
mm®);

. Thrombocytopenia

(platelets <100,000
cells/mm3);

. Hypothermia (core
temperature <36°C);

. Hypotension requiring
aggressive fluid
resuscitation

Systolic blood pressure low (1
point);

Multilobar chest radiography
involvement (1 point);
Albumin level low (1 point),
high

Respiratory rate high (age-
adjusted;

1 point);

Tachycardia (1 point);
Confusion (1 point);
Oxygenation poor (age-
adjusted;

2 points);

pH arterial low (<7.35; 2
points)

Predisposition: comorbidities
(chronic

obstructive pulmonary disease or
immunocompromised; 1 point), age
>70 years (1 point);

Infection; bacteremia (1 point),
multilobar

opacities (1 point);

Response: shock (1 point), severe
hypoxemia (1 point); and

Organ dysfunction: acute
respiratory

distress syndrome (1 point), acute
renal

failure (1 point)

Interpretation

At least one major criteria or
at least two

minor criteria from PS
CURXO80 defines

severe CAP and translate to
the need of

intermediate care or ICU
care.

At least one major criteria or at
least three minor

criteria from IDSA/ATS define
severe CAP and

translate to the need of ICU care.

A SMART-COP score of >3
points

identified 92% of patients who
received intensive respiratory
care or

vasopressor support, including
84%

of patients who did not need
immediate admission to the
ICU.

Considering the observed mortality
from

each PIRO score, the patients were
stratified

in four levels of risk: low (0-2
points); mild (3 points); high (4
points); and

very high (5-8 points). The higher
the

score the higher the risk of
mortality,

prolonged length of stay in the ICU
and time

in days on mechanical ventilation.

ATS: American Thoracic Society; BUN: Blood urea nitrogen; CAP: Community-acquired pneumonia; ICU: Intensive care unit; IDST: Infectious
Diseases Society of America; PIRO: Predisposition, infection, response and organ dysfunction score; PS CURXOB80: pH, systolic blood pressure,
confusion, urea nitrogen, respiratory rate, x-ray finding, oxygen arterial pressure and age of 80 years or more; SMART- COP: Systolic blood
pressure, multilobar chest radiography, albumin level, respiratory rate, tachycardia, confusion, oxygenation and pH; WBC: White blood cell.
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