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Abstract

Pneumonia is one of the main causes of morbidity and mortality in the elderly. The elderly

population has exponentially increased in the last decades and the current epidemiological trends

indicate that it is expected to further increase. Therefore, recognizing the special needs of older

people is of paramount importance. In this review we address the main differences between

elderly and adult patients with pneumonia. We focus on several aspects, including the atypical

clinical presentation of pneumonia in the elderly, the methods to assess severity of illness, the

appropriate setting of care, and the management of comorbidities. We also discuss how to

approach the common complications of severe pneumonia, including acute respiratory failure and

severe sepsis. Moreover, we debate whether or not elderly patients are at higher risk of infection

due to multi-drug resistant pathogens and which risk factors should be considered when choosing

the antibiotic therapy. We highlight the differences in the definition of clinical stability and

treatment failure between adults and elderly patients. Finally, we review the main outcomes,

preventive and supportive measures to be considered in elderly patients with pneumonia.
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1. Introduction

A 79-year-old male with past medical history of hypertension, chronic stable angina,

diabetes mellitus (DM), chronic obstructive pulmonary disease (COPD) class C GOLD, and

prostate cancer was presented to the Emergency Department (ED) with acute respiratory

symptoms. He complained of poor appetite and dyspnea for three days prior to presentation.

The patient was able to walk with aids during the previous months and he had moderate

cognitive impairment (Mini-Mental State Examination, MMSE: 18/30) [1]. His wife

reported that he was more confused and drowsy than usual, and that he had gait and balance

impairment in the previous 4–5 days. The patient denied any recent hospitalization or

changes in his chronic sputum production, but reported two COPD exacerbations in the past

year and recent contact with his niece who had flu-like symptoms. He was up-to-date with

his annual flu-vaccine, but he had never been vaccinated against Streptococcus pneumoniae.

Vital signs on arrival to the ED were: blood pressure 100/65 mm Hg, heart rate 110 bpm and

respiratory rate 26 bpm, oxygen saturation 89% on room air and temperature of 36.8 °C. The

patient was dehydrated and delirious (according to DSM IV-TR criteria) [2]. Chest

auscultation revealed fine crackles in the right lung base and diffuse mild wheezing. Chest

X-ray (CXR) on admission showed a right lower lobe consolidation. Laboratory analyses

demonstrated normal white blood cell (WBC) count, blood glucose of 250 mg/dL, C-

reactive protein (CRP) of 14 mg/dL (normal value: <0.5 mg/dL), procalcitonin (PCT) of 2.5

ng/mL (normal value: <0.5 ng/mL), serum lactate of 3 mmol/L, serum creatinine 1.5 mg/dL

and urea nitrogen (BUN) 40 mg/dL. Arterial blood gas showed a mild hypoxemic

respiratory failure (pH 7.38, PaCO2 43 mm Hg, PaO2 57 mm Hg on room air). The patient

was subsequently admitted to the ward and was started on ceftriaxone and azithromycin for

a presumptive diagnosis of community-acquired pneumonia (CAP). Supportive therapy

consisted of supplemental oxygen, intravenous fluid replacement, prophylactic

unfractionated heparin and a personalized diet. On day 4 of hospitalization, CRP and PCT

began to trend down and the patient returned to his baseline mental status. However, he was

still dyspneic and began to complain of palpitations. An electrocardiogram was performed

and demonstrated new atrial fibrillation. The patient was started on an amiodarone drip

while continuing prophylactic heparin. Sinus rhythm was achieved within a few hours after

initiation of treatment. Finally, on day 7 of hospitalization, PCT was negative and the patient

reached clinical stability, therefore antibiotic therapy was discontinued and the patient was

discharged home. CXR at 1 month showed complete resolution of the consolidation, but the

patient died two months following hospital discharge due to a presumptive cardiovascular

event.

This case report includes some of the most common features presented by elderly patients

with CAP.
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The incidence of CAP in elderly patients is estimated to be 25–44 cases per 1000 persons

[3], but it can be as high as 52 cases per 1000 persons in those aged 85 years or more [4].

In this review we address the main differences to consider when approaching elderly

patients with pneumonia compared to adults.

2. Is the older patient a frail patient?

Our patient not only had multiple comorbidities, but he also presented with hypokinetic

delirium superimposed on dementia and a sudden change in functional status (gait and

balance impairment). Furthermore, he developed a series of adverse clinical events both

during and after hospitalization. These characteristics are typical of frail subjects, who

require a specific assessment and accurate identification in order to meet their complex

healthcare needs. However, the recognition of a “frail” or “vulnerable” patient (e.g. a patient

who is at increased risk of adverse events) is often suboptimal, since many physicians

interchangeably use the terms multiple comorbidities, disability (or functional dependence)

and frailty [5]. Recent studies suggest that comorbidities, disability and frailty, although

interrelated, are distinct clinical entities, which may have different management and

outcomes [5,6].

Several methods have been proposed to assess frail patients, but, since they may be

challenging to use, frailty continues to be undetected in clinical practice [6–10]. However,

gait speed and walking abilities may be used as clinical indicators of frailty in older subjects

[11,12].

Acute mobility impairment and delirium are two typical geriatric syndromes [13,14]. Both

these conditions are associated with negative clinical outcomes and can be triggered by an

acute illness, such as pneumonia [15–18]. Functional status is the ability to manage daily

routines; its deterioration may represent both a marker of frailty and a risk factor for

infectious diseases [3,19].

Functional status can also predict clinical outcomes (e.g. clinical recovery, re-hospitalization

and mortality), and is considered a clinical outcome itself. Bo and coworkers conducted a

study on 659 older patients admitted to the intensive care unit (ICU) for any acute condition

including pneumonia [20]. They found that in-hospital mortality depended not only on the

severity of the acute illness and age, but also on preexisting conditions, such as loss of

functional independence, severe and moderate cognitive impairment and low body mass

index (BMI). Therefore, we suggest screening all elderly patients for the presence of

delirium and acute mobility impairment both on admission and systematically during the

hospitalization.

3. Is pneumonia presentation different in the elderly in comparison to

adults?

Our patient presented to the ED with both typical (shortness of breath) and atypical

(confusion and unsteadiness) symptoms of pneumonia. He was afebrile and his WBC count

was normal, but both CRP and PCT were elevated. The diagnosis of pneumonia in elderly
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patients can be challenging because its clinical presentation may be different from younger

adults. Klapdor and colleagues suggested that CAP could be a different entity in the elderly

because of an atypical clinical presentation, more severe symptoms and higher long-term

mortality in comparison to younger patients [21]. Several studies have further confirmed the

atypical presentation of pneumonia in the elderly (Table 1) [15,22–27]. Therefore, we

recommend clinicians to suspect pneumonia in older patients who have an atypical

presentation (e.g. absence of radiological and laboratory abnormalities), to reduce the

complications associated with delayed treatment.

4. How to evaluate the severity of the disease in elderly patients and how to

choose the appropriate site of care?

Our patient presented with several clinical problems that must be considered when deciding

the optimal setting of care: delirium, hypoxic respiratory failure and severe sepsis. Severity

assessment tools can help in determining the optimal setting in which care should be

provided. The Pneumonia Severity of Illness (PSI) score and the CURB-65 (stands for

Confusion, blood Urea nitrogen, Respiratory rate, systolic or diastolic Blood pressure, and

Age >65) are the most extensively studied scores assessing patients with CAP [28].

However, these scores present biases in the elderly population, particularly in assessing very

elderly patients. Furthermore, studies from different countries showed that they are

infrequently used by physicians in clinical practice, mainly because of the high number of

variables needed to calculate each score [29,30].

Therefore, an accurate evaluation of the appropriate site of care for elderly patients cannot

rely only on severity assessment scores and other factors should also be considered [31]. The

Infectious Diseases Society of America (IDSA)/American Thoracic Society (ATS) 2007

guidelines [32] recommend evaluating subjective factors when deciding the setting of care:

patients’ ability to take oral medications, availability of outpatient support resources and

caregivers in case of dependent patients, other medical or psycho-social needs (such as

homelessness and poor functional status), and lack of response to previous adequate empiric

antibiotic therapy [33]. However, clinicians’ experience and judgment in assessing patient’s

severity is still the cornerstone of clinical management. Three possible scenarios must be

taken into account when evaluating the severity of a patient with pneumonia: 1) onset of

severe sepsis; 2) onset of acute respiratory failure; and 3) presence of decompensated

comorbidities [34].

5. How to manage severe sepsis and acute respiratory failure in elderly

patients?

Early recognition of sepsis in older compromised patients can be challenging. The classical

criteria to define the systemic inflammatory response syndrome (SIRS: fever or

hypothermia, tachycardia, tachypnea, or abnormal WBC count) can be absent in anergic

patients. Therefore, the clinical diagnosis of sepsis can be delayed until the moment when

multi-organ failure (MOF) and septic shock develop. In this scenario use of biomarkers can

be helpful in early recognition. Serum lactate level is the most used biomarker to identify
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sepsis [19]. However, since lactate elevation corresponds to inadequate oxygen delivery/

utilization, other comorbidities, such as anemia and severe dehydration, can cause its

increase. Therefore, evaluation of serum lactate level could be considered in elderly patients

with pneumonia at presentation and in cases where there is a prolonged time to reach clinical

stability.

Acute respiratory failure can be treated with different levels of intensity of care, mainly

depending on the etiology, type and severity of respiratory failure, including non-invasive

ventilation (NIV) and mechanical ventilation (MV). However, despite the lack of evidence

that these mechanisms of support are less effective in elderly patients, the elderly are often

undertreated in clinical practice. Brandberg et al. reported that patients ≥80 years admitted to

the ICU received significantly less and shorter MV support and had higher in-hospital

mortality (33.7% vs. 22.8%) compared to younger patients [35]. Older patients had more

limitations in care even after adjustment for severity score and comorbidities. Ely and

colleagues evaluated whether age had an independent effect on the outcomes of patients

admitted to the ICU who required MV [36]. Elderly patients (>75 years) had a similar

duration of MV, ICU and hospital stay, and in-hospital mortality (38% vs. 31%), but lower

cost of care when compared to younger patients. Therefore, it does not seem appropriate to

restrict intensive care and ventilatory support only on the basis of chronologic age.

NIV has been used in the treatment of acute respiratory failure due to pneumonia [37,38].

Nava et al. performed a randomized controlled trial (RCT) to assess the effectiveness of NIV

vs. standard medical therapy in very old patients (>75 years) with hypercapnic acute

respiratory failure [39]. They showed that NIV decreased the need of intubation and the

mortality rate, and improved arterial blood gases and dyspnea significantly faster than

standard therapy alone. The authors concluded that NIV could be an alternative treatment

for elderly patients considered poor candidates for intubation and those with a ‘do not

intubate’ (DNI) order. In elderly patients at the end of their life (e.g. end-stage chronic

diseases), pneumonia frequently represents the precipitating event leading to the patients’

death. In this scenario, palliative care is usually the treatment of choice and one of the main

issues to face is patients’ worsening dyspnea. In a recent study, Nava et al. proved that NIV

may be more effective than oxygen therapy in reducing dyspnea in this group of patients

[40]. Therefore, NIV might play a role in the treatment of moderate–severe acute respiratory

failure due to pneumonia, and in palliative care or patients with a DNI status.

6. What antibiotic treatment should be chosen in an elderly patient with

CAP?

Several characteristics regarding microbiology patterns among elderly patients differ from

adults with CAP, including the higher rates of pneumococcal and influenza virus pneumonia

and the lower rates of atypical pathogens [23]. These considerations are important in the

selection of empiric antimicrobial agents following the recommendations from the most

recent clinical practice guidelines that focused on the multi-drug resistant risk factors, the

severity of diseases and local patterns of antimicrobial resistance (Fig. 1) [32,41]. For

outpatients and in-patients non-ICU a respiratory fluoroquinolone alone (levofloxacin or
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moxifloxacin) or a beta-lactamic plus a macrolide are appropriate choices. In ICU patients a

beta-lactamic plus either a fluoroquinolone or a macrolide should be considered.

6.1. Are elderly patients at higher risk for multi-drug resistant (MDR) pathogens?

Elderly patients may have multiple risk factors for acquiring MDR pathogen infections.

Frequent contact with the health system is one of the most important risk factor and includes

prior hospitalizations, long-term facilities or nursing homes, home healthcare programs

(home intravenous therapy and wound care), hemodialysis, and antibiotic treatment in the

previous 3 months. In the attempt to optimize treatments for patients presenting with the

previous risk factors, the terms healthcare-associated pneumonia (HCAP) and nursing home-

acquired pneumonia (NHAP) were created. The causative agents of both HCAP and NHAP

may resemble those isolated in hospital-acquired pneumonia (HAP) rather than CAP (e. g.

Pseudomonas aeruginosa and Enterobacteriaceae) [42]. However, the real need for broad-

spectrum antimicrobial coverage in hospitalized patients with HCAP and NHAP is still

matter of significant controversy [43,44]. Furthermore, to consider all HCAP patients at

higher risk of infection with MDR pathogens may be an overestimation of the real risk [45–

47]. Therefore, different investigators developed scoring systems to better predict the

presence of MDR pathogens (Table 2) [48,49]. These scores can help to identify patients

that will really benefit from a broad-spectrum antibiotic course, although their validation in

large cohorts of patients is needed.

6.2. Aspiration

Elderly patients present more risk factors for developing aspiration pneumonia than younger

patients (Fig. 2). Aging itself can alter the swallowing mechanism and host defenses, but

comorbidities, cognitive impairment and disability are the main reasons why aspiration

pneumonia is more common in elderly patients [50]. Moreover, aspiration is a risk factor for

severe pneumonia and carries a high mortality rate [51,52].

According to a recent meta-analysis [53], there are several conditions associated with

increased risk of aspiration in the elderly, including age, male gender, lung diseases,

dysphagia, diabetes mellitus, severe dementia, angiotensin I-converting enzyme deletion

genotype, poor oral health, malnutrition, Parkinson’s disease, use of antipsychotic drugs,

proton pump inhibitors and angiotensin-converting enzyme inhibitors. These conditions

need to be carefully assessed in all elderly patients at risk.

Diagnosing aspiration pneumonia can be challenging, particularly when the episode is not

witnessed. It can be suspected if risk factors are present or there is evidence of infiltrates in

gravity-dependent segments. A good diagnostic tool is the fibreoptic endoscopic evaluation

of swallowing (FEES), which detects aspiration of secretions and can be performed at the

bedside [50].

The most common pathogens isolated are oropharyngeal flora, including anaerobes, Gram-

positive cocci and Gram-negative bacilli. Antibiotics with specific anaerobic activity are

strongly recommended in patients with periodontal disease, those expectorating putrid

sputum or those with necrotizing pneumonia or lung abscess on chest radiograph [54].

Faverio et al. Page 6

Eur J Intern Med. Author manuscript; available in PMC 2014 July 17.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



6.3. Immunosuppression

Epidemiological studies suggest an increased predisposition of the elderly to infections [55].

This finding has led to question whether elderly patients have a higher degree of

immunosuppression compared to younger patients, due to the interaction of the aging of the

immune system, comorbidities and medications.

According to recent literature, there is a remodeling of the immune system during

senescence: a reduced production of B and T cells in the bone marrow and thymus and

diminished function of mature lymphocytes [55,56]. Meyer et al. in a comprehensive review

listed several comorbidities that alter the immune system and predispose elderly patients to

pneumonia, including: diabetes, chronic renal or hepatic failure, congestive heart failure,

malignancy, asplenia, immunosuppressive therapy (such as corticosteroids), alcoholism and

malnutrition [57,58]. Moreover, comorbidities, such as COPD and bronchiectasis, can alter

the defensive mechanisms of the lung, diminishing muco-ciliary clearance. In a recent study,

Sousa and colleagues compared the causative agent of pneumonia in 115

immunocompromised vs. non-immunocompromised elderly patients [59]. S. pneumoniae

was the most common causative agent in both groups, but Gram-negative bacilli were more

frequent among immunocompromised patients, particularly, P. aeruginosa and Nocardia

spp.

If risk factors for immunosuppression are present, it is important to keep a high level of

awareness for P. aeruginosa and other opportunistic pathogens.

6.4. Chronic obstructive pulmonary disease

Advanced stage COPD is common in elderly patients. Patients with advanced COPD with

frequent exacerbations are at higher risk of pneumonia and also of P. aeruginosa

colonization [26,27]. In these patients P. aeruginosa may be considered as the potential

pathogen causing pneumonia and a combination therapy should be started to maximize

bacterial coverage and exerts a lower resistance selection pressure (Fig. 1) [28].

Furthermore, recent observations associated the use of inhaled corticosteroids to an

increased risk of pneumonia in patients with COPD [60,61]. However, further studies are

warranted to better investigated this possible association.

7. How do I evaluate clinical stability in the elderly?

Clinical stability should be evaluated as an early outcome in patients with pneumonia. The

most common criteria to define clinical stability are recommended by clinical practice

guidelines published by the ATS 2001 and the ATS/IDSA 2007 (Table 3). The former is

based on both patient’s symptoms and clinical/laboratory data, the latter on objective clinical

measures. A recent study performed by Aliberti et al. on a population of 500 adults

hospitalized with CAP showed that the criteria recommended by the ATS 2001 identified

clinical stability significantly earlier than those recommended by the ATS/IDSA 2007 [62].

However, the two sets of criteria were clinically equivalent to determine clinical failure or

death within 30-days of clinical presentation. The use of inflammatory biomarkers may also

assist clinicians in the evaluation of response to antibiotic therapy in elderly patients.

Menendez et al. found that low levels of CRP and PCT, in addition to clinical criteria, might
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improve the prediction of absence of severe complications in hospitalized patients with CAP

[63]. However, the effect of immune deficit on PCT levels is still a subject of controversy

[64,65]. Therefore, the interpretation of PCT results in the elderly requires special attention

because of the higher incidence of immunosuppression in this population.

The challenge in the elderly remains the atypical clinical presentation, the absence of fever

and leukocytosis, which makes the ATS/IDSA 2007 criteria a more suitable option to assess

clinical stability in older adults. Another personalized method to assess clinical stability is to

follow the parameters (symptoms, laboratory exams or vital signs) that were altered on

admission, and the acute changes in cognitive and functional status, especially in frail

subjects. Bellelli and colleagues showed that in elderly patients with delirium at

presentation, its resolution may represent a clinical marker of improvement [15].

Furthermore, time to achieve clinical stability may differ between adult and elderly patients.

It usually takes 3 to 7 days in adult patients without major co-morbidities, but it may require

longer time in frail elderly patients.

8. How do I manage treatment failure and which complications should I

expect in an elderly patient with pneumonia?

Treatment failure is the most common reason for not achieving clinical stability and its

incidence ranges between 6% and 15% [66]. Our patient had atrial fibrillation on day 4 and

probably this is the reason for a delay in clinical stability. Different options to manage

treatment failure are summarized in Table 4.

A study by Aliberti et al. retrospectively evaluated 500 patients hospitalized for CAP, 67

(13%) of them experienced clinical failure. The most common causes of clinical failure were

severe sepsis, myocardial infarction (MI), progressive pneumonia and HAP [67]. Several

authors have recently reported an increased risk of cardiovascular events in hospitalized

patients with CAP [68,69]. A meta-analysis by Corrales-Medina et al. highlighted how

common cardiovascular events are among patients with pneumonia, with an overall cardiac

events rate of 18% in the 17 studies evaluated [70]. Another manuscript by Corrales-Medina

and colleagues performed on 2287 adult patients with CAP found that older age, nursing

home residence, preexisting cardiovascular disease and pneumonia severity were associated

with cardiac complications [71]. The most common events were worsening CHF (67%),

new or worsening arrhythmias (22%) and MI (4%). The development of cardiac

complications was associated with a 60% increase in the risk of 30-day mortality. A recent

review tried to explore the causal association between pneumonia and cardiovascular events

to improve preventive intervention [72].

9. Are elderly patients at higher risk of re-hospitalization or increased long-

term mortality?

Our patient died 2 months after the hospitalization, thought to be due to a cardiovascular

event, despite a complete resolution of pneumonia. We are used to think about pneumonia as

an acute event. However, pneumonia may be a life-changing event with long-term sequelae,

particularly in elderly patients [58]. Up to 60% of elderly patients hospitalized for acute
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illnesses risk a loss of independent physical function [73,74]. The mechanisms are still

unclear, but inflammation could play a role in patients with pneumonia. Cohen et al.

described an association between increased pro-inflammatory cytokines and functional

disability [75]. Furthermore, in the frail elderly, an acute disease can cause loss of

physiologic reserve, which results in an incomplete or prolonged recovery.

Several studies have identified that advanced age is associated with higher risk of long term-

mortality in CAP [76,77]. Kaplan defined pneumonia as “the old man’s friend”, after finding

that almost half of the older patients hospitalized with CAP died in the subsequent year [78].

The mortality was considerably higher than that of either the general population or control

patients hospitalized for reasons other than CAP. Bruns and colleagues showed that causes

of death in the years following an episode of CAP were mainly related to comorbidities

(malignancy 27%, respiratory diseases 27% [COPD 19%], and vascular diseases 16%), and

not attributable to recurrent pneumonia [79].

Two recent manuscripts addressed the topic of 30-day hospital readmission after

hospitalization for pneumonia in elderly patients [80,81]. Lindenauer et al. evaluated

226,545 hospitalizations and calculated a 30-day readmission rate of 17.4% [80].

Dharmarajan et al. described a 30-day readmission rate of 18.3%; 22.4% of the readmissions

were caused by a new pneumonia [81]. A review by Calvillo-King et al. examined 20

studies regarding readmission and mortality after pneumonia [82]. Most of them evaluated

age, and found that older age was associated with worse outcomes (age ≥65 OR = 2.7 [0.3–

21.6]). However, most of these studies were not adjusted for variables such as frailty, and

cognitive and functional status. Therefore, it is likely that age represents a surrogate

indicator of disability rather than a risk factor per se.

10. Are there other outcomes we should consider in the elderly with

pneumonia?

Our patient had several conditions, including physical, cognitive and nutritional impairment,

which might be affected by an acute event, such as pneumonia. A recent paper by Davydow

et al. showed how hospitalization for pneumonia in adults >50 years was associated with

subsequent functional decline, cognitive impairment and depressive symptoms [83].

Moreover, the degree of functional decline after an infectious disease seems to occur in a

dose–effect manner (the greater the infectious insult, the higher the risk of functional

decline) [33]. A similar dose–response effect was found in long-term care residents, in

which the number of infectious episodes was associated with functional decline [84].

Age-related muscle atrophy due to prolonged immobilization, pneumonia-related hypoxia

and systemic inflammation have been proposed to be the main pathogenic mechanisms. A

study by Mundy et al. showed how early mobilization of hospitalized pneumonia patients

was associated with a reduction in the overall hospital length of stay without increasing the

risk of adverse outcomes [85].

Physical rehabilitation is often used after hospitalizations for cardiovascular and

cerebrovascular events or for chronic diseases, such as COPD. Increased utilization of
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rehabilitation after a CAP event in selected categories of elder patients could prevent or

ameliorate subsequent physical dysfunction.

Another factor that seems to impact mortality is the patient’s nutritional status. Low albumin

level and low BMI were found to be risk factors associated with long-term mortality in

patients with CAP [20,58]. Furthermore, a recent study by King et al. examined a cohort of

18,746 veterans hospitalized for CAP and stratified for BMI class [86]. Underweight

patients had increased 90-day mortality (OR 1.40, 95% CI 1.14–1.73), while obesity seemed

to play a protective effect (OR 0.86, 95% CI 0.74–0.99). Furthermore, a poor nutritional

status can be the first sign of other illnesses, such as dysphagia, dementia and malignancies.

Despite their importance, a recent audit by Lindhard et al. highlighted that nutritional status

and mobilization are rarely assessed in hospitalized patients with CAP [30].

11. What are the most relevant preventive measures in elderly patients with

pneumonia?

Our patient was up-to-date with the flu-vaccination, but he had never been vaccinated for S.

pneumoniae. S. pneumoniae is the most common etiologic pathogen both in elderly and

younger adult patients with pneumonia. At present, two pneumococcal vaccines are

available for use in adults: the 23-valent pneumococcal polysaccharide vaccine (PPSV) and

the 13-valent protein-polysaccharide conjugate vaccine (PCV13). According to the CDC

guidelines [www.cdc.org], PPSV is recommended for use in all adults older than 65 years of

age and for persons who are 2 years and older and at high risk for pneumococcal disease.

PCV13 is recommended for children and has been recently approved for use in people over

50 years old [87]. The main disadvantage of PPSV is that it may be less effective than

PCV13, because of poorer immunogenicity. Nevertheless, it may present some advantages

as it provides protection against 10 additional serotypes [87]. Moreover, patients who

received PPSV and developed pneumonia seem to have a lower risk of bacteremia,

decreased length of stay and lower rate of mortality or ICU admission [88–90]. PPSV seems

effective in preventing invasive pneumococcal disease (mainly bacteremic pneumococcal

pneumonia), but its effectiveness in preventing non-invasive pneumococcal infections is less

certain. Recent systematic reviews comparing immunogenicity of the two vaccines in adults

have concluded that PCV13 is at least as effective as PPSV for the strains that both vaccines

cover, but a definitive advantage of PCV13 has not been demonstrated [91,92]. Large RCTs

are currently evaluating the efficacy of PVC13 in older adults [93].

Large cohort studies have shown that influenza vaccination significantly reduces the risk of

influenza infections and mortality in elderly patients, although this efficacy differs according

to co-morbid conditions and demographic factors [94,95]. However, despite the persistent

concerns regarding the vaccine’s protection and safety in immunocompromised patients or

immediately after recovery from pneumonia, there is consensus that both vaccines should be

recommended.
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Learning points

• In elderly patients with acute illnesses, such as CAP, it is recommended that a

plan be established on admission regarding the aggressiveness of treatment

(high/medium intensity – full code- or supportive/palliative care –DNI or ‘do

not resuscitate’). This plan should take into account patients’ wishes (living

will), functional and cognitive status, and severity of comorbidities, but not age

alone.

• Elderly patients often have a significant number of risk factors associated with

higher risk of MDR pathogens.

• Systematic evaluation of cognitive, nutritional (hydration included) and

functional status must become an integral part of the clinical examination of

elderly patients with CAP in order to recognize early impairment and establish

supportive measures.

• Long-term mortality rate after CAP hospitalization is unacceptably high,

particularly in the elderly population. Effective preventive measures are

desirable and immunization compliance must be improved. Close follow-up

both by general practitioners and specialists is also recommended. The aim

should be early recognition of new infectious events and decompensation of

chronic comorbidities.
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Fig. 1.
Antimicrobial treatment options for patients with community-acquired pneumonia according

to the risk factors.
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Fig. 2.
Etiopathology of aspiration pneumonia.

Faverio et al. Page 18

Eur J Intern Med. Author manuscript; available in PMC 2014 July 17.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Faverio et al. Page 19

Table 1

Signs and symptoms associated with pneumonia in elderly patients.

More common Less common

Falls Pleuritic chest pain

Acute change in functional status Cough

Decreased appetite Shortness of breath

Urinary incontinence Fever

Delirium/acute confusional status Leukocytosis
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Table 2

Scoring systems to assess the multi-drug resistant pathogens in patients with pneumonia.

Shorr Aliberti

Score Variable Score Variable

1 Admitted to ICU within 24 h from admission 0 No risk factors for MDR pathogens

0.5 ≥1 of the following: CVD, diabetes, COPD, antimicrobial therapy in the
prior 90 days, immunosuppression, home wound care or IV therapy

2 Chronic hemodialysis

3 Long-term facility resident

3 Long-term care facility resident

4 Hospitalization in the prior 90 days 4 Hospitalization in the prior 90 days

5 Chronic renal failure

Maximum score 10 Maximum score 12.5

<3 pts prevalence MDR < 20% ≤0.5 pts prevalence MDR = 8%

3–5 pts prevalence MDR = 55% ≥3 pts prevalence MDR = 38%

>5 pts prevalence MDR > 75%

MDR: multi-drug resistant; CVD: cardiovascular diseases; COPD: chronic obstructive pulmonary disease; IV: intra venous; ICU: intensive care
unit; pts: points.
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Table 3

Criteria for clinical stability described in clinical practice guidelines.

ATS 2001 criteria ATS/IDSA 2007 criteria

Improved symptoms of pneumonia such as cough and shortness of breath Temperature ≤ 37.8 °C
Heart rate ≤ 100 beats/min

Lack of fever for at least 8 h Respiratory rate ≤ 24 breaths/min

Improving leukocytosis (↓ at least 10% from the prior day) Systolic blood pressure ≥ 90 mm Hg
SatO2 ≥ 90% or PaO2 ≥60 mm Hg on room air
Normal mental status

SatO2: oxygen saturation; PaO2: partial pressure of oxygen in arterial blood gas.
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Table 4

Management of treatment failure in elderly patients with CAP.

More extensive diagnostic work-up

 E.g. bronchoscopic evaluation, ultrasonography, and/or CT scan

Expansion of antimicrobial coverage

 E.g. clinical suspicion for MDR or less common pathogens

Evaluation of other infectious sources and/or nosocomial superinfections

 E.g. UTI due to urinary catheter

Rule out non-infectious process

 E.g. pulmonary embolism and CHF

Reassessment of duration, doses, route, drug interactions of the selected antimicrobial agents

 E.g. adjust antibiotic dosage according to creatinine clearance; proarrhytmic effect of macrolides and fluoroquinolones due to possible QT
prolongation

Optimization of adjuvant therapies

 E.g. nutritional assessment, hydration and oxygen support

Stabilization and treatment of medical comorbidities

 E.g. concomitant CHF and COPD exacerbations

CT: computerized tomography; UTI: urinary tract infections; CHF: congestive heart failure.

COPD: chronic obstructive pulmonary disease.
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