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ABSTRACT

BACKGROUND

Pneumonia represents the third most frequent hospital diagnosis among elderly patients. They usually have associated comorbid
conditions and immunosuppressive states, hence predisposed to pneumonia. Furthermore, it has been suggested that elderly
patients treated for pneumonia are at high risk of subsequent mortality for several years after the episode. Thus, due to its high
incidence and significant mortality, it has become a major public health problem. Investigating strategies to reduce mortality in
these patients should be a major issue for future research. To date, however, there is little information on pneumonia in patients
over the age of 65 years. The goals of the current article are to review the existing literature about the epidemiology, causative
organisms, clinical characteristics, management and prevention of pneumonia in the geriatric population and to identify causes of
death and risk factors associated with mortality. In this population, an aetiological diagnosis is rarely available when antimicrobial
therapy must be instituted. Use of the current guidelines for treatment of pneumonia with special emphasis on vaccination for its
prevention is recommended in this population.
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BACKGROUND

Achieving age 65 years or older is generally defined as elderly
in developed countries and in the medical literature. Because
of the aging process, elderly individuals display gradual organ
system functional decline that is likely linked to cumulative
damage to molecules, cells and tissues that occurs over a life
time. However, there are considerable interindividual
differences in the rate of decline. Some people maintain
robust physiologic function well beyond their 6th decade of
life, whereas others may be seriously challenged by
progressive organ system dysfunction and frailty as they age.

Definition

Pneumonia is defined as inflammation and consolidation of
lung tissue due to an infectious disease. Clinically, pneumonia
is characterised by a variety of symptoms and signs.

A clinical definition of pneumonia is two or more of the
following symptoms/ physical findings: Productive cough,
purulent sputum, dyspnoea or tachypnoea (Respiratory rate
> 20 breaths per minute), rigors or chills, pleuritic chest pain
in conjunction with a new opacity on chest radiograph.(®)
Pneumonia that develops outside the hospital is considered
Community-Acquired  Pneumonia  (CAP). Pneumonia
developing 72 hours or more after admission to hospital is
nosocomial or hospital acquired. It is important to remember
that pneumonia in the elderly may present with few
respiratory symptoms and signs, instead they may manifest
as delirium, worsening of chronic confusion and falls.
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Epidemiology

Pneumonia is a common and often serious illness. Recovery is
prolonged in the elderly, especially the frail elderly who may
require upto several months to return to their baseline state
of mobility. Indeed, hospitalisation with its enforced
immobility often hastens functional decline in the elderly;
25% - 60% of older patients experience a loss of independent
physical function while being treated in the hospital.(2 The
presence of any or all of the following identifies elderly
persons at greatest risk for functional decline: decubitus
ulcer, cognitive impairment, functional impairment and low
level of social activity.(® Older patients with pneumonia
complain of fewer symptoms than do younger patients with
pneumonia. Patients aged 45 - 64, 65 - 74 and > 75 years had
1.4, 2.9 and 3.3 fewer symptoms than patients aged 18 - 44.(9
The incidence of pneumonia is highest at the extremes of age.
Jokinen et al studied all patients with suspected or confirmed
pneumonia among 46,979 inhabitants of 4 municipalities in
the province of Kuopio, Finland and found that the age-
specific incidences per 1000 inhabitants were 36.0 for those
aged < 5 years; 16.2 for those aged 5 - 14 years; 6.0 for those
aged 15 - 59 years; 15.4 for those aged 60 - 74 years; and 34.2
for those aged > 75 years. In another population-based study
in a Finnish town, Koivula et al®) found that each year 14 per
1000 persons > 60 years of age developed pneumonia. 75%
of these cases were CAP. It is interesting to examine the mean
age of patients who require hospitalisation for treatment of
CAP over the past several decades. Dorff et al(6) studied 148
consecutive patients with pneumonia and found that
“patients tended to be elderly” (mean age, 55 years). In
contrast, a study in Halifax, Nova Scotia showed that the
mean age of the 719 patients with CAP was 63.2 years.(7) A
Canadian study showed that the mean age of the 858 patients
was 69.4518 years.®) Meehan et al® focused on 14,069
Medicare patients aged > 65 years who required
hospitalisation for CAP. They noted that 30.3% were aged
64-74 years, 41.8% were aged 75-84 years and 27.8% were
aged > 85 years. From these observations, it is clear that most
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patients who are hospitalised with CAP are elderly. According
to Janssens JP et al,(19) the annual incidence of CAP in elderly
patients estimated to be 25 - 44 cases per 1000 persons. A
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.1) 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.(11) This data suggests that even within the elderly
population, those with more advanced age are more
susceptible to CAP. According to Kaplan et al, adults older
than 90 years of age were over five-times more likely to be
hospitalised than those aged 65 - 69 years.(12 Vila-
Corcoles(13) et al studied the incidence rates among 11,241
cohort members and were observed for a total of 33,905
person-years. Overall, 43.5% of the subjects were male,
55.2% were 65 - 74 years old, 34.3% were 75 - 84 years old
and 10.5% were aged 85 years or older at the beginning of
the study. Maximum incidences were observed among

Risk Factors
The risk factors for CAP are mentioned in Table 1.
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patients with chronic lung disease and long-term
corticosteroid therapy (46.5 and 40.1 cases per 1000 person-
years, respectively).

Mortality rates in the elderly with CAP are higher than in
younger populations. The recent data revealed mortality
rates ranging from 10 to 30% in those aged 65 years or
older.(10.14) A recent study by Kothe et al confirms these
findings, demonstrating that age itself was associated with
increased mortality in CAP.(19

Despite the recognised importance of CAP in the elderly,
information on its epidemiology in this age group is limited.
Most epidemiological data has been obtained from studies on
CAP patients admitted in hospitals(7.15-17) and few studies
focusing on the possible contribution of outpatient cases have
been reported.(111819) Regarding the prevalence of
pneumonia in India, the situation is not different from the
rest of the world. No proper field surveys have been
conducted in India so far to generate concrete data for
epidemiology in this age group.

Table 1 Risk categories for community-acquired pneumonia included in the review

Immunocompetent at risk

Immunocompromised at risk

» Age » Immunosuppression

» Lifestyle — Autoimmune diseases receiving steroid or immunosuppressive therapy or biological therapy
— Alcoholism — Cancer with immunosuppressive treatment
— Smoking — Waiting list for solid-organ transplantation (with or without immunosuppressive treatment)

» Underlying diseases
— Chronic heart disease
— Chronic renal disease
— Chronic liver disease

— Metabolic disease
— CNS disease
» Prior IPD
Previous pneumonia
» Other
— Aspiration
— Concomitant treatment

v

— Other immunosuppression
» Immunocompromised

— Asplenia/splenic dysfunction

— Primary immunodeficiencies
— Chronic respiratory disease » HIV

CNS, central nervous system; IPD invasive pneumococcal disease.

Lifestyle Factors and Risk of CAP

The potential association between lifestyle factors and the
risk of CAP was investigated in 12 case control studies.(20.21)
There was consistent evidence that smoking was associated
with an increased risk of CAP.(20-24) Alcohol consumption was
associated with CAP. Being underweight was generally
associated with an increased risk of Pneumonia(22-25)
compared with normal bodyweight. Household arrangements
were also associated with the risk of Pneumonia. Living in a
household of over 10 people was associated with increased
risk. Higher levels of education were associated with a lower
risk of CAP.(23-25) Two studies found that visiting the dentist
was associated with a decreased risk of CAP.(24)

Environmental Factors

There is a clear seasonal variation in the rate of pneumonia;
both attack rates and mortality rates are highest in the winter
months.(26)
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Comorbid Conditions and Risk of CAP

The association between comorbidities and the risk of CAP
was investigated in 14 case-control studies.(202127.28) A
history of respiratory disease was associated with an
increased risk of CAP. A history of pneumonia increased the
risk of a subsequent episode.(2425) Patients with chronic
respiratory diseases including COPD, bronchitis or asthma,
had a two-fold to four-fold increase in the risk of CAP.(22-
2527.29) Chronic cardiovascular disease increased the risk of
CAP upto three-fold.(22,2425,28.29) Cerebrovascular
disease/stroke and dementia approximately doubled the risk
of CAP (for cerebrovascular disease/ stroke).(20.2127) QOther
neurological or psychiatric conditions were also associated
with an increased risk of CAP in some studies (epilepsy),24
Parkinson’s disease(27) and multiple sclerosis. Two studies in
elderly patients found a strong association between
dysphagia and risk of CAP.(2729) Data from several studies
suggested that diabetes mellitus was associated with a
moderate increase in the risk of CAP.24 Cancer was also
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associated with a moderate increase in the risk of CAP.
Chronic liver or renal disease increased the risk of CAP
approximately  two-fold.(2425  Associations  between
conditions affecting immune function and the risk of CAP
were reported. There was a moderate increase in risk in
patients with rheumatoid arthritis. Additionally, there was
over a two-fold increase in risk in patients with asplenia or
with HIV or AIDS. In addition to the above medical conditions,
a moderate increase in risk of CAP was reported in patients
with anaemia. The risk of CAP was increased in patients who
had undergone either bronchoscopy or passage of a
nasogastric tube during the previous year.(29

The Risk Factors for Nursing Home Acquired Pneumonia
are as follows

Profound disability
Bedridden
Urinary incontinence or deteriorating health status
Old age
Male sex
Difficulty in swallowing
Inability to take oral medications

N |GTE W N =

Aetiology

Although, there are well over 100 microorganisms that can
cause pneumonia, only a few (S. pneumoniae, Haemophilus
influenzae, S. aureus, C. pneumoniae, Enterobacteriaceae,
Legionella species, influenza viruses and respiratory syncytial
virus) cause most of the cases of pneumonia. S. pneumoniae
has been previously documented as the primary aetiology of
CAP in the elderly.(19 A compilation of data from 9
comprehensive studies of the aetiology of CAP among 5225
patients requiring hospitalisation identified S. pneumonia as
the aetiologic agent in 17.7% of cases.(7.39) According to
Fernandez et al, S. pneumonia was the most frequent
causative agent of CAP in the elderly with aspiration
pneumonia as the second most common cause.

The frequency of S. pneumoniae in patients with NHAP in
the elderly population remains controversial. El-Solh AA et al
studied intubated patients of > 75 years old with NHAP or
with CAP and found that S. aureus (29%) surpassed S.
pneumoniae (9%) as the leading pathogenic agent of
NHAP.3D) Based on these previous data obtained from
intubated patients, the ATS/ IDSA guidelines suggest that the
prevalence of S. pneumoniae is low in NHAP and that NHAP
and HAP have a common aetiology.32) In 6 studies of 471
patients with nursing home-acquired pneumonia, S.
pneumoniae accounted for most (12.9%) of the cases
followed by H. influenzae (6.4%), S. aureus (6.4%), Moraxella
catarrhalis (4.4%) and aerobic gram negative bacilli
(13.1%).132-351 Qutbreaks of C. pneumoniae infection among
the elderly in nursing homes have frequently been
reported.35) According to the recent study conducted by
Maruyama et al in Japan C. pneumoniae was the commonest
aetiology of pneumonia in the very elderly with low
frequency of infection caused by bacterial pathogens of the
enterobacteriaceae and anaerobes group.36) The aetiology of
nursing home-acquired pneumonia is not well established,
since these studies have relied almost entirely on the results
of sputum cultures. Colonisation of the oropharyngeal
mucosa with aerobic gram negative bacilli increases with
increasing age and is especially common among residents of
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nursing homes.(37) Viral infection in nursing homes is usually
seasonal. According to the recent study conducted by
Maruyama et al in Japan, infection with influenza virus is seen
in 88.9% of NHAP that occur between November and March.
CMV can also be a causative agent of pneumonia.(38)

Nursing home residents account for 20% of cases of
tuberculosis in older people.3% The incidence of active
tuberculosis among nursing home patients is 10 - 30 times
greater than among elderly adults37) living in the community.

Clinical Presentation

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 non-pulmonary symptoms, such as mental status
changes or renal dysfunction. The usual symptoms of fever,
chills, rigors and sputum production that are present in
young adults all may be absent; confusion may be the only
presenting symptom. Tachypnoea is frequent, but the
physical examination, in addition to often being technically
difficult is not sufficiently sensitive in making a diagnosis.(40

Management of Pneumonia in the Elderly

1. Severity Assessment and Criteria for ICU 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 utilisation 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 assessing patients who
present with CAP.(4142) 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).(#2) 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.

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).43) 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.43) 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. 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-
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CURX080, SMART-COP and PIRO-CAP score. All of these
scores, except the one recommended by the guidelines,
include age as one of the variables associated with poor
outcomes.(41.44-46)

Recently, Rello and collaborators developed the CAP-
PIRO score based on a score initially used to predict the risk
of sepsis and was able to consistently predict ICU mortality
and healthcare utilisation in a cohort of 529 patients
admitted to the ICU with CAP.(“46) This score evaluates
variables related to the PIRO score that include:

Review Article

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.

In conclusion, we favour 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.

CRBES severity score:

pressant
Confusion

Blood pressure (SBP <
DBF = 60mmHg)
Age = BB yvears

1 point for each feature

Respiratory rate = S0/min

mnr

4

sScare

Treat according to clinical
Jjudgment and CRBGG severnty

0 1-2

Low severity Moderate severity High severity

34

J

referral

Consider hospital

Urgeat hospital
Admiscion.

Consider social circumstances and home support when deciding on whether to refer
te hospital or manage in the community

antibiotics i life—
threatening

2. Diagnostic Workup

The extent of the diagnostic workup for patients with
pneumonia depends upon the severity of pneumonia. For
otherwise healthy patients who are going to be treated on an
ambulatory basis, a chest radiograph to confirm the clinical
diagnosis is all that is necessary; however, for elderly
patients, who often have comorbidities for which they are
receiving medication, a complete blood cell count and
measurements of electrolytes and serum creatinine are
usually indicated.

All patients who require admission to the hospital for
treatment of CAP should undergo chest radiography. All
patients who are admitted to the hospital should have blood
cultures performed, even though only 6% - 10% of patients
with CAP will be bacteraemic.(730) The reason for this
recommendation is that a blood culture positive for pathogen
is definite evidence that the microorganism is causing the
pneumonia. Gram staining of a good sputum specimen (< 10
squamous epithelial cells per low-powered field; > 25 WBCs
per low-powered field) is useful for directing initial antibiotic
therapy (e.g. a good specimen that is gram-positive for
diplococci suggests a diagnosis of pneumococcal pneumonia,
thus allowing more specific antibiotic therapy); thus, an
attempt should be made to collect such a specimen.

The limitations of expectorated sputum must be
recognised by the clinician, especially for the elderly, in
whom oropharyngeal colonisation with aerobic gram-
negative bacilli is common, so that differentiating
colonisation from infection may be difficult. Bronchoscopy is
not uncommonly performed on patients with pneumonia who
require admission to an intensive care unit. In such instances,
samples of lower respiratory tract secretions should be
obtained with a protected bronchial brush or BAL. Rarely, an
open-lung biopsy is required.

Bronchoscopic Samples

The reliability of bronchoscopic procedures to determine the
microbial aetiology of pneumonia depends on the technique
used and the organism sought. When compared with sputum
cultures, optimally processed bronchoscopic specimens
demonstrate improved sensitivity and equal specificity for
the culture of pathogenic fungi and mycobacteria.
Semiquantitative or quantitative cultures of materials
obtained bronchoscopically with a protected sheath brush or
through Bronchoalveolar Lavage (BAL) and by direct lung
aspiration have been successfully used for aerobic and
anaerobic bacterial cultures.4” BAL fluid can be
quantitatively cultured for bacteria and qualitatively cultured
for fungi, mycobacteria and viruses.(“8)
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BAL permits identification of contaminated specimens
(ie. those with > 1% squamous epithelial cells), the
immediate diagnosis of infection (i.e. intracellular bacteria in
more than 2% to 5% of examined polymorphonuclear
leukocytes), and the exclusion of infection (i.e. the absence of
bacterial pathogens in culture of BAL fluid, although the
sensitivity is reduced by prior antibiotic administration).(49)

Serological studies are not recommended routinely.
However, if certain aetiologic agents such as Coxiella burnetii,
M. pneumoniae, C. pneumoniae or a virus are suspected,
serological tests of acute and convalescent serum samples
can aid in the diagnosis. Unfortunately, the results of these
studies are not available for 3 - 4 weeks, by which time the
clinical situation has been resolved. These studies are helpful
for public health purposes and should always be performed
in workups during an outbreak of pneumonia. A urine
specimen for detection of Legionella antigen is useful in all
cases of severe pneumonia. PCR has been used to amplify
DNA of various pneumonia pathogens from nasopharyngeal
samples, lung tissue samples and WBCs. Currently, PCR is not
recommended for routine use.

Differential Diagnosis

=

Tuberculosis

Malignancy

Pulmonary oedema

Pulmonary embolism

Pulmonary haemorrhage

ARDS

Cryptogenic organising pneumonia

Systemic vasculitis/ connective tissue disease

R I Rl ol Fal I

Eosinophilic pneumonia

[u=y
e

Sarcoidosis

[y
[y

Drug-induced lung disease

[u=y
Nk

Pulmonary alveolar proteinosis

Therapeutic Approach to Pneumonia

Antimicrobials are the cornerstone of therapy for CAP in any
population including the elderly. In addition, some non-
antibiotic strategies may be important when treating CAP in
elderly populations. The following discussion will focus on
both the antibiotic and non-antibiotic therapies for elderly
patients with CAP.

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 summarise 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.57) Qur group supports the current guidelines with
modifications based on the recent data regarding the
management of elderly with CAP.

The most recent clinical practice guidelines emphasise
the importance of appropriate, aggressive and early
treatment of elderly patients with CAP.(41) The latest
guidelines suggest that the treatment approach should be
stratified according to the location of therapy as outpatient or
in the hospital, whether in the ward service or the ICU
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setting.(41) Therefore, elderly patients managed as outpatient
should receive antibiotics that have coverage for the most
likely pathogens such as S. pneumoniae, H. influenzae, M.
pneumoniae and C. pneumoniae. The treatment should
include a macrolide or doxycycline. Those admitted to the
ward should be covered with a respiratory fluoroquinolone
(Levofloxacin or moxifloxacin) as monotherapy or the
combination of a 3-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 3-
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 losing
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 fB-lactam and a macrolide is also an
acceptable empiric therapy. 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
randomised, controlled trial comparing moxifloxacin (n=195)
versus levofloxacin (n= 199) in hospitalised elderly patients
(= 65 years).50) The authors concluded that moxifloxacin
therapy was as efficacious (Clinical cure rate = 90% in all
severity and age subgroups) and as safe as levofloxacin in
elderly patients with CAP. Nonetheless, caution must be
exercised when using any fluoroquinolone or macrolide in
patients with known prolongation of the QT interval,
hypokalaemia, hypomagnesaemia and patients receiving
class IA (e.g. quinidine and procainamide) or class III (e.g.
amiodarone and sotalol) antiarrhythmic agents.51)

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.(4152) 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.(4152)
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Recent data suggested that combination therapy with a 8-
lactam and a macrolide was associated with favourable
outcomes in hospitalised and ICU patients with CAP(5354) and
bacteraemic pneumococcal pneumonia.(535556) The beneficial
effect observed with the macrolides may be owing to their
immunomodulatory properties, but more data are needed to
support this hypothesis. Therefore, we suggest clinicians to
follow the latest clinical practice guideline
recommendations,(*) owing to the significant number of
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studies supporting the benefit in clinical practice with
improved clinical outcomes.(57-60) 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.(57-60)

Antibiotic recommendations for nosocomial pneumonia
are not different for elderly. So, we suggest the same current
guidelines in the geriatric population.

Pneumonia

Category Microorganisms Empiric Therapy

No risk for MDR Haemophilus influenzae Or

Proteus species
Serratia marcescens

At risk for MDR Klebsiella pneumonia Or
pathogens or hos- (extended-spectrum
ptalizedfor=5d (3-lactamase+)

Acinetobacter species

Or

Methicilin-resistant Plus
S. aureus

Levofloxacin)
Or

Plus

Antibiotic Recommendations for Nosocomial Pneumonia

HCAP/HAP/VAP Streptococcus pneumonia  Third-generation cephalosporin (Ceftriaxone)

Respiratory fluoroquinolone (Levefloxacin or

pathogensand worpiciliin-sensitive Ampicillin-sulbactam
hospitalzed <5d - siaphyiacoccus aureus or
Escherichia coli
Klebsiella pneumoniae Moxifloxacin)
Enterobacter species Or

Non-antipseudomonal carbapenem (Ertapenem)
HCAP/HAP/VAP  Pseudomonas ceruginosa  Antipseudomonal cephalosporin (Cefepime, Ceftazidime)  Carbapenems are often effec-
Antipseudomonal carbapenem (Imipenem or Meropenem)

! : Antipseudomonal penicillin with (3-lactamase inhibitor
Legionella pneumophila  (piperacillin-tazobactam)

Antipseudomonal fluoroquinolone (Ciprofloxacin or

Aminoglycoside (Gentamycin, Tobramycin, or Amikacin)

Anti-MRSA agent (Linezolid or Vancomycin)

Additional Information

Azithromycin should be con-
sidered for atypical coverage
in very ill patients or ones with
a high suspicion for atypical
organisms or Legionelia who
are not on a respiratory fluoro-
quinolone

tive against ESBL organisms
(E. colli, Klebsiella) or
Acinetobacter species

For patients with penicillin
allergy consider substituting
B3-lactam with:

+ Aztreonam

« Meropenem (< 1% cross
reactivity to penicillin
allergy)

Inhaled antibiotics have been

used in selected populations

and should be used only after
consultation with a subspecialist

s

Source: Reproduced with permission from Kollef M, sakow WA. The Washington Manua) of Critical Care, 2nd edition. Philadelphia, FA: Lippincott Willioms & Wilkins; 20i3.

Switch from Intravenous to Oral Therapy

Patients should be switched from intravenous to oral therapy
when they are haemodynamically stable and improving
clinically, are able to ingest medications and have a normally
functioning gastrointestinal tract.

Initially, Ramirez et al(61) defined a set of criteria for an
early switch from intravenous to oral therapy. An alternative
approach is to change from intravenous to oral therapy at a
predetermined time, regardless of the clinical response.(62)
Discharge should be considered when the patient is a
candidate for oral therapy and when there is no need to treat
any comorbid illness, no need for further diagnostic testing
and no unmet social needs.(63)

In general, when switching to oral antibiotics, either the
same agent as the intravenous antibiotic or the same drug
class should be used. Switching to a different class of agents
simply because of its high bioavailability (such as
fluoroquinolone is probably not necessary for a responding
patient.

Duration of Antibiotic Therapy

Patients with CAP should be treated for a minimum of 5 days,
should be afebrile for 48 - 72 h, and should have no more
than one CAP-associated sign of clinical instability (Table 2)
before discontinuation of therapy. A longer duration of
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therapy may be needed if initial therapy was not active
against the identified pathogen or if it was complicated by
extrapulmonary infection such as meningitis or endocarditis.

Most patients with CAP have been treated for 7 - 10 days
or longer, but few well-controlled studies have evaluated the
optimal duration of therapy for patients with CAP, managed
in or out of the hospital. In trials of antibiotic therapy for CAP,
azithromycin has been used for 3 - 5 days as oral therapy for
outpatients with some reports of single-dose therapy for
patients with atypical pathogen infections.(64) The ketolide
telithromycin has been used for 5 - 7 days to treat outpatients
including some with pneumococcal bacteraemia or PSI
classes 11165 In a recent study, high dose (750 mg)
levofloxacin therapy for 5 days was equally successful and
resulted in more afebrile patients by day 3 than did the 500-
mg dose for 7 - 10 days.(66)

Temperature < 37.8°C

Heartrate < 100 beats/min

Respiratory rate < 24 breaths/min

Systolic blood pressure>90 mmHg

Arterial oxygen saturation > 90% or pO2 60 mmHg on
room air

Ability to maintain oral intake

N R wINE

Normal mental status

Table 2. Criteria for Clinical Stability

Patients with persistent clinical instability are often
readmitted to the hospital and may not be candidates for
short duration therapy. Studies of duration of therapy have
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focused on patients receiving empirical treatment and
reliable data defining treatment duration after an initially
ineffective regimen are lacking. So, we suggest minimum of 5
days therapy when the initial antibiotic is effective against
the specific pathogen and a longer duration of therapy (7 - 10
days) when the initial antibiotic is ineffective.

Non-Antibiotic Therapies

Several non-antibiotic therapies have been recommended in
severely ill patients with CAP, usually those in the ICU setting.
These therapies include the use of systemic corticosteroid(67)
therapy for patients with severe CAP, recombinant human
activated protein C(68) for patients with severe sepsis owing
to CAP with at least two organs failing and the use of lung
protective-ventilation strategy(6% 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(¢7) or activated protein C(68)
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
favourably influence outcomes in patients with CAP.(70) Such
immunomodulatory agents include medications such as
statins and angiotensin-converting enzyme inhibitors, which
have been suggested to improve outcomes in patients with
pneumonia.(70) However, these studies were mainly
retrospective in nature and the healthy-user bias was not
controlled for; therefore, further prospective studies and
randomised, controlled trials are needed before
recommending them in clinical practice.

Issues that are especially Significant when Treating
Elderly Patients with Pneumonia

Functional Assessment

It is useful to quantify the level of function of your elderly
patients with use of Barthel’s index and/ or the hierarchical
assessment of balance and mobility.(71) The former scores 15
factors that are rated by the patient are as follows: can do by
myself, can do with help of someone else and cannot do at all.
The total score can range from 0 (Total dependence) to 100
(Complete independence). A score < 40 defines those who are
severely dependent, whereas a score of 41 - 60 indicates
marked dependence. The hierarchical assessment of balance
and mobility separates mobility into 3 categories- mobility,
transfers and balance- and constructs a hierarchical range of
abilities in each section.

Referral to Geriatric Assessment Team and Restorative
Care

Elderly patients who are functionally impaired should be
referred for geriatric assessment. Some of these patients may
require admission to a geriatric rehabilitation centre after the
pneumonia has resolved. Studies have shown that geriatric
assessment teams do improve the care of the elderly,
resulting in a reduction in number of patients who need
discharge to long-term care institutions.(72)

Do-Not-Resuscitate Status
An in-depth discussion of Do Not Resuscitate (DNR) issues is
beyond the scope of this article. In a study of the
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epidemiology of DNR orders, Wenger et al(73) noted that more
DNR orders were received for patients with greater sickness
at admission and functional impairment. DNR orders were
assigned more often to older patients, women and patients
with dementia or incontinence and were assigned less often
to black patients, patients with Medicaid and patients treated
in rural hospitals. The high in-hospital mortality rates and the
presence of comorbidities that often indicate the futility of
resuscitation efforts dictate that physicians who manage
pneumonia in elderly patients should be aware of any
advance directives that their patients may have made.

Nutritional Assessment

From the age of 30 years to the age of 80 years, energy
expenditure decreases by one-third. However, the
requirements for protein intake do not. Malnutrition has been
identified as a risk factor for development of CAP in the
elderly. A recent study of malnutrition in hospitalised elderly
patients with CAP showed that only 16% of the 101 patients
studied were characterised as well-nourished at the time of
hospital admission, in comparison to 47% of the control
population.(74) Psychological factors in this group that can
contribute to poor oral intake include depression, dementia
and lack of motivation.

It is important to be able to identify nutritional risk in an
elderly person who presents with CAP. The cornerstone of
identifying nutritional risk is obtaining a weight history.
Weight loss of 110% of usual weight is associated with a very
high mortality rate and is considered significant. A loss of
5%-10% of usual weight is considered potentially important.
Loss of < 5% of usual weight is considered not to be
significant. Another way to determine body composition and
nutritional status is to consider the body mass index ([weight
in kg/ height in mt2). A body mass index of 21 - 25 is
considered normal. In the previously cited study by Riquelme
et al,™ elderly patients with a lower body mass index is
associated with an increase in nutritional risk and ultimately
an increased risk of CAP. Serum albumin level is commonly
cited as a marker of nutritional status and it has been
correlated independently with a higher case fatality rate
among persons with CAP.(75)

Hedlund et al in a study of 97 patients with pneumonia
found that a low triceps skin-fold thickness, low body mass
index and high Acute Physiology and Chronic Health
Evaluation (APACHE) II score correlated with death within 6
months.

Impaired Renal and Hepatic Function

The elderly have impaired function of many organs by virtue
of the aging process and as a result of comorbidity. Physicians
should pay careful attention to drug dosages and drug
interactions in this group of patients.

Preventive Aspects

Prevention of the Next Episode of Pneumonia

Those who are at risk for aspiration should be positioned at a
450 angle when eating and should receive pureed foods.
Nasogastric or percutaneous gastrostomy feeding tubes do
not prevent aspiration and indeed may predispose to it,
unless protocols to prevent aspiration in these settings are
followed. Since tobacco smoking increases the risk of
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pneumonia, all tobacco smokers should be given advice and
help to stop smoking.

Vaccination
Both influenza and pneumococcal vaccinations have been
shown to be beneficial in the prevention of pneumonia in the
elderly.(76-78)

Two Types of Pneumococcal Vaccines are approved for
use in the United States

Pneumococcal Polysaccharide Vaccine

(PPSV23) consists of capsular material from 23
pneumococcal types.

Pneumococcal Conjugate Vaccine

(PCV) consists of capsular polysaccharides from the 13 most
common types that cause disease, covalently linked to a non-
toxic protein that is nearly identical to diphtheria toxin.

In 2011, PCV13 was approved by the US Food and Drug
Administration (FDA) for use in adults =50 years of age,
based on studies showing that PCV13 stimulated good
antibody responses in adults in this age group.(”9)

In 2014, the United States Advisory Committee on
Immunisation Practices (ACIP) began recommending
sequential administration of both PCV13 and PPSV23 for all
adults = 65 years of age who have not previously received a
pneumococcal vaccine.®) The ACIP will re-evaluate their
recommendations for adults 265 years of age in 2018 and
will revise them as needed.

ACIP recommends influenza vaccination annually in the
elderly patients.
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