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Figure 1. Frequency of older patients among 4534 hospitalized CAP cases from 1995 to 2012 in a tertiary
teaching hospital in Barcelona, Spain.



Community Acquired Pneumonia
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SPECIAL SECTION: AGING AND INFECTIOUS DISEASES

Thomas T. Yoshikawa, Section Editor

Community-Acquired Pneumonia in the Elderly

Thomas J. Marrie Department of Medicine, University of Alberta,
Edmonton, Alberta, Canada

Table 2. Risk factors for nursing home-acquired pneumonia [23, 24].

Risk factor Description
Profound disability Karnofsky score <10
Bedndden —

Urnary imncontinence or deteriorating health status —

Old age OR. 1.7

Male sex OR. 1.9
Difficulty swallowing OR. 2.0

Inability to take oral medications —
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STATE OF THE ART REVIEWS

Association Between Pneumonia and Oral Care in Nursing Home

Residents

Ali A. El-Solh

Abstract Pneumonia remains the leading cause of death
in nursing home residents. The accumulation of dental
plague and colonization of oral surfaces and dentures with
respiratory pathogens serves as a reservoir for recurrent
lower respiratory tract infections. Control of gingivitis and
dental plagues has been effectve in reducing the rate of
pneumonia but the provision of dental care for institu-
tionalized elderly is inadequate, with treatment often
sought only when patients experience pain or denture
problems. Direct mechanical cleaning is thwarted by the
lack of adequate training of nursing staff and residents’
uncooperativeness. Chlorhexidine-based interventions are
advocated as altemative methods for managing the oral
health of frail older people: however, efficacy is yet to be

demonstrated in randomized controlled trnals. Development
and maintenance of an oral hygiene program is a critical
step in the prevention of pneumonia. While resources may
be limited in long-term-care facilities, incorporating oral
care in daily routine practice helps to reduce systemic
diseases and to promote overall quality of life in nursing
home residents.

Keywords Oral care - Pneumonia - Nursing home -
Chlorhexidine

Pneumonia in Long-term-care Facilities



Table 1. Causative microorganisms of CAP in elderly patients.

A.F. Simonetti, 2013




Bacterial cause of community-
acquired pneumonia (CAP)

Diagnosis of the bacterial cause of CAP is made in <50%

— Particular problem in frail elderly patients, often unable to produce
adequate sputum specimens

Higher prevalence of Gram-negative pathogens and Staph
aureus In elderly patients with CAP

— Presumably due to oropharyngeal colonization with subsequent
aspiration

Strep pneumoniae remains the single most common
Implicated pathogen in elderly patients

— Unclear if patients with dysphagia are at risk of acquiring
pneumococcal pneumonia



Table 2. Main clinical features on admission in elderly patients with community-acquired
pneumonia.

A.F. Simonetti, 2013



Faverio et al 2015

Table 1

Signs and symptoms associated with pneumonia in elderly patients.

MAMore common Less common

Falls Pleuritic chest pain
Acute change 1n functional status  Cough
Decreased appetite Shortness of breath
Urinary incontinence Fever

Delirmum/acute confusional status  Leukocytosis




Key points

— Clinical presentation of pneumonia in the
elderly may be subtle, and may be afebrile.

— Altered mental status, a sudden decline In
functonal capacity, and worsening of under-
lving diseases may be the only findings.

— Physicians should be alert to the diagnosis of
CAP in elderly patients, even in the absence
of the classic symptoms.

A.F. Simonetti, 2013



Table 4. Recommended criteria for treatment of a nursing-home res-
ident with pneumonia.

Respiratory rate <30 breaths/min

Oxygen saturation =92% while breathing room air
Pulse rate <90 beats/min

Temperature 36.5°C to 38.1°C

No feeding tube present

Conscious

T.J. Marrie 2000



Table 3. Factors associated with poor outcome for
community-acquired pneumonia in elderly patients.

A.F. Simonetti, 2013
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Figure 2. Area under receiver operating characteristic curve (95% confidence interval) for predicting mortality
of PSI and CURB-65 scores by age group in 4534 hospitalized cases with community-acquired pneumonia in a

tertiary teaching hospital in Barcelona, Spain.
PSI, Pneumonia Severity Index; CURB-65, Confusion, Urea =7 mmol/l, Respiratory rate >30/min, Blood pres-

sure [systolic blood pressure <90 or diastolic blood pressure <60mmHg) and age =65 years.



Key points

— The accuracy of CURB-65 and P51 for pre-
dicting outcome m CAP decreases with
advancing age.

— There are insufficient data to sustain the use-
fulness of biomarkers 1n older panents.

— Severity and extension of pneumonia, mad-
equate response to mnfection, and low func-
tional status are the principal factors
associated with mortality in older patients.

A.F. Simonetti, 2013



Aspiration Pneumonia

ASPIRATION PNEUMONIA ~
IN THE ELDERLY PATIENT

Defined as inhalation of either
oropharyngeal or gastric
content into the lower airway.

The inhalation of oropharyngeal
content is usually witnessed
and leads to an infection
process.

Occurs often in patients with
altered level of consciousness,
CVA, drug intoxication, or head
trauma.

Approximately 10% of patients
hospitalized from drug
overdoses have aspiration
pneumonia

High Risk Patients are: Elderly;
Coma; Anesthesia; Excessive
alcohol consumption; Near
Drowning accident

STROKE

wetoniness o interferes with rwallowing mechaniims,
hemsical andlor bacterial injury to the lung. The alveoli and
v with severely diminished leryngopharyngeal sensazion and
ng thin liquids. Aspiration pnewmonia sequelae can be serions and



Dysphagia after stroke

Difficulty with / inability to swallow

50% of acute stroke patients have clinical
dysphagia

Most (80%) resolve In the first 7-10 days
Assoclates with big strokes, aphasia

Increased risk of pneumonia

Mann et al, Stroke 1999; 30:744



Predictors of post-stroke pneumonia

Univariate predictors not
significant on multivariate

analysis

 Poor oral health .

e QOral bacterial colonisation

« COPD

Independent predictors
(Binary logistic regression)

Age > 65 years
Dysarthria or aphasia

Severe disability
— modified Rankin > 4

Cognitive impairment
— Abbreviated Mental Test < 8
Failed water swallow test

Sellars, Stott et al, Stroke 2007; 38: 2284



Oral bacterial and fungal flora

70 -
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stroke
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Kerr, Sweeney, Bagg, Stott et al,
Cerebrovascular Diseases; 2010



Key points

— Adherence to guidelines for treatment of
CAP 15 highly recommended 1n the elderly.

— Rask facrors for I aerugmmosa, MRSA, and
other Gram-negauve bacilli have to be con-
sidered when selecting antibiotic treatment

— Physicians should pay special attention t
nuirition, early mobilization, and comorbid-
ity-stabilizing therapy 1in older patents.

A.F. Simonetti, 2013



EMPIRIC THERAPY

|i|:t|}r' tl:iulug_t-';

ste of acquisition (Community vs healtha re-associated):

ste of management (outpatient vs huspit:ﬂ and medical ward
vs intensive care unit [[CU]):

disease severity;

considerations of tolerability and toxicity of andmicrobial
agents in the individual padent and
phEl:mac-ulrjnrtic.'-:u"phs.rmacud}-'nmic (PEJ/PLD)).

Petrosillo N et al, 2015



Table 2

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

Shorr Aliberti
Score Variable Score Variable
1 Admitted to ICT 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
_ o prior 90 days. immunosuppression. home wound care or IV therapy
2 Chronic hemodialysis

Long-term facility resident

Long-term care facility resident

4 Hospitalization in the prior 90 days 4 Hospitalization in the prior 90 days
5 Chromnic renal failure

Maximum score 10 Maximum score 12.5

=3 pts prevalence MDR < 20% =05 pts  prevalence MDE = 8%

3-5pts prevalence MDR = 55% =3 pts prevalence MDE = 38%

=5 pts prevalence MDR = 75%

MDE: multi-dmg resistant; CVD: cardiovascular diseases; COPD: chronic obstructive pulmonary disease; IV: intra venous; ICU: mntensive care
unit; pts: points.

Faverio P. Eur. J Intern Med 2014



Box 1. Treatment options for hospitalized patients
with community-acquired pneumonia according to
European Respiratory Society and European Society

for Clinical Microbiology and Infectious Diseases
Guidelines for the management of adult lower
respiratory tract infections 4.

No need for intensive care treatment (Note that antibiotics
are listed in alphabetical order)

« Aminopenicillin = macrolide
Aminopenicillin/B-lactamase inhibitor = macrolide
Non-antipseudomonal cephalosponn

Cefotaxime or ceftriaxone = macrolide

Levofloxacin

Moxitloxacin
Penicilin G = macrolide

Severe community-acquired pneumonia (ICU or
intermediate care)

« Mo nsk factors for P. aeruginosa

MNon-antipseudomonal cephalosporin third
generation + macrolide or

moxifloxacin or levofloxacin = non-antipseudomonal
cephalosporin third generation

» Risk factors for P. aeruginosa

Antipseudomonal cephalosporin or acylureidopenicillin/
f-lactamase inhibitor or carbapenem plus
ciprofloxacin or plus

macrolide + aminoglycoside (gentamicin, tobramydn or amikacin) ]
ICU: Intensive care unit. Petrosillo N et aI, 2015



Risk factors for P. [ Risk factors for MRSA? J

aeruginosa?
End-stage renal disease, IV drugs,
Advanced structural lung disease (bronchiectasis or COPD class C-D GOLD), Necrotizing/cavitating pneumonia,
Hospitalizations or antibiotic and corticosteroid therapy in the prior 90 days, Previous MRSA skin and soft-tissue infection or colonization,
Long-term-care facilities, Close contact with someone carrier of MRSA,
Prior colonization with P. aeruginosa Nursing-home, long-term care facility,
¢ In-dwelling catheters or other invasive medical devices

Antipseudomonal B-lactam (e. g. piperacillin-tazobactam J

or cefepime) or carbapenem (e.g. imipenem or Linezolid or vancomycin

meropenem)

plus antipseudomonal fluoroquinolone (e.g.

ciprofloxacin or levofloxacin) or aminoglycoside +

macrolide (e.g. amikacin + azithromycin) Risk factors for MDR

pathogens?
If MDR P. aeruginosa is suspected consider colistin Hospitalization for > 2 days within 90 days of infection,

Residence in a nursing home or long-term care facility,
Attendance of a dialysis clinic,
Wound care or recent infusion therapy (e.g. IV

EVALUATION of
RISK FACTORS

[ Risk factors for Aspiration? ]

antibiotics)
Cerebrovascular or neurological diseases (e.g. seizures), J
Vomit or proven dysphagia,
Head and neck cancer, YES A Table 2 scores > 3 NO
Periodontal diseases, poor oral hygiene
& Piperacillintazobactam or antipseudomonal Respiratory fluoroquinolone alone
-Anaerobes: 34" generation cephalosporin (e.g. cefepime (levofloxacin or moxifioxacin)
clindamycin or b-Lactam/b-lactamase inhibitor or ceftazidime) or carbapenem (e.g. imipenem or| | Of beta-lactamic + macrolide
(e.g. amoxicillin/clavulanate) or metronidazole meropenem)
-Gram negative bacilli and/or anaerobes: plus antipseudomonal fluoroguinolone or
moxifloxacin or piperacillintazobactam or aminoglycoside
carbapenem plus linezolid or vancomycin

Faverio P. Eur. J Intern Med 2014



Hydrophylic antibiotics
— Aminoglycosides Lipophilic antibiotics
— p-lactams (carbapenems, — Fluoroquinolones
cephalosporins, monobactams, — Macrolides
penicillins) — Oxazolidinones
— Glycopeptides — Tetracyclines
r r
PK changes in the elderly PK changes in the elderly
«Vd increased in septic patients «\d increased
= Renal CL decreased = Non-renal CL decreased
+ {,» iINCreased *+ . iNnCreased
r
Start therapy Start therapy
with full loading dose with full loading dose
Full maintenance Decrease Do not decrease
dosage if CLCr =60 maintenance dosage maintenance dosage
ml/min in renal impairment in renal impairment
Time dependent Concentration-dependent
agents (t = mic) agents (Ca/MIC — AUC/MIC)
Reduce dose amount and Maintain dose amount and
maintain dosing interval extend dosing interval

Figure 1. Pharmacokinetics of antimicrobials in the elderly people according to their chemical-physicaal properties.
MIC: Minimum inhibitory concentration; Vd: Volume of distribution.



Acute cough and yellow/green sputum:
AB do NOT have an added value..
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LRTI: no antibiotic is really better...

No AB treatment Tetracyclines Cephalosporins
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Amoxicillin for acute lower-respiratory-tract infection in
primary care when pneumonia is not suspected:
a 12-country, randomised, placebo-controlled trial

2061 pts with acute cough

Excluded:

-suspicion of pneumonia
-severe clinical symptoms (high
fever, crackles,...)

1038 amoxicillin1gg8 x7d

versus

1023 placebo x 7 d

Barcelona Milan



Little/no benefit of amoxicillin in patients
with uncomplicated acute cough
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Figure 2: Kaplan-Meier estimates for duration of symptoms rated " moderately bad™ orworse




\irus attaches firmly to respiratory

mucosa, invades the tissue, causing 2 COMGESTION
necrosis, inflammation, and swelling QOBSTRUCTED AIRWAYS
Virus
Inflammation
Healthy
_
=__
=— " p—
Mucosa . Good air flow Poor air flow
Mecrosis

Virus spreads along continuous mucosa invading ———— EARS — OTITIS MEDIA
—— = SINUSES - SINUSITIS
Fromtal sinus —» BRONCHI AND LUNGS — PNEUMOMIA

Bacteria, sometimes resident flora,
penetrate the damaged mucous membranes,
causing secondary BACTERIAL INFECTION

Bacteria invade necrotic area

‘ Inflamed tissue

Purulent exudate

— Current guidelines recommend vaccination
against S. pneumoniae and influenza in all
patients >65 years.

— Nevertheless, coverage of both vaccinations
remains low; physicians should promote
their implementation.




INFEZIONI FUNGINE INVASIVE (IFI)

Fungal Infections:

o g . o g Fattori
athogenic Fungi aprophytic Fungi 5 .
» Histoplasmosis » Candidiasis dell ospite
» Coccidioidomycosis » Pneumocystis
» Blastomycosis » Cryptococcosis
» Paracoccidioidomycosis > Mucormycosis

» Aspergillus

Risultati

Segni clinici microbiologici

In all cases, fungi elicit a “Necrotizing granulomatous reaction”

Ascioglu S, et al. Clin Infect Dis 2002;34:7-14



Treatment of invasive candidiasis in the elderly: a review

Aikaterini Fleuari,'I Maria The|:|u:h:urakcn:ul:zu:n_m:uu.1 Aristea ".."eleclraki.2 Apostolos ﬁarmeu:lemin:lis,'I and George Dir‘r‘IDDDLI|IIIS1

Author information » Copyright and License information

Table 1

Normal physiological alterations in the elderly

1. Diminished immunological response expressed by decreased phagocytosis
—Lack of antigen presenting cells (dendritic, naive T-cells)
—Decreased memory capacity of mature T-cells
— Decreased cytokine production
—Decreased number of B-cells and immunoglobulin production
2. Decreased hepatic function due to decreased liver mass and blood flow, declining phase I metabolism, and decreased bile secretion
3. Decreased renal function (glomerular filtration rate declines on average 1% per year)
4. Hyposalivation
3. Candida colonization of dental prostheses
6. Candida colomzation of the urinary tract, especially after broad spectrum antibiotic use

Note: Data from 43 4648



Respiratory Tract Candidiasis
E——

e Candida pneumonia

- most common form of infection is multiple lung abscesses
due to the hematogenous dissemination of Candida species

- high degree of Candida colonization in the respiratory tract
greatly complicates the diagnosis of Candida pneumonia

- history reveals risk factors similar to those of disseminated
candidiasis, along with reports of shortness of breath,
cough, and respiratory distress



Table 3

Risk factors for fungal infections in the elderly

* Multifocal {including oropharyngeal) colonization

= Presence of intravascular catheters (biofilm formation)
* Residence in health care facilities

* Admission and prolonged intensive care unit stay

* Renal failure

= Systemic administration of broad spectrum antibiotics
* Parenteral nutrition

* Recent abdominal surgery

= Neutropenia

* Use of corticosteroids or immunosuppressant drugs

Note: Data from.2.0.25.35 8891



Symptoms

e Fever - persistent fever in the immunocompromised should always

Candida Related Complex Symptoms it el At

infection.
e Cough which is usually dry.
e Chest discomfort (dull and poorly localised or focal and pleuritic).

o Progressive dyspnoea, particularly on exertion.

Circulatory Problems
Respiratory Problems

Headaches

Fatigue

Insomnia

Depression

Impaired Comprehension
Anxiety

Mood Swings
Impaired Coordination
Hallucinations
Dizziness

Violent Behavior
Hyperactivity
Irritability

Gastrointestinal Symptoms * Radiographically, may present as
Hormonal Imbalances — Chronic pneumonia
— Abscess formation
— Mycetoma formation
. CT
— Multiple bilateral nodular opacities often associated with
areas of consolidation and ground glass opacities-CT halo
sign
* Less common presentations:
— Pleural effusion, thickening of bronchial walls, cavitation

Joint Inflammation
Muscle Pain
Skin Problems
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Figure 1

Elderly patient
Fungal infection ’
I Suspected Proven
' ‘ Clinical signs (even minimal)
Risk factors (+) Risk factors (+) | Risk factors (+) Blood cultures (+)
Clinical signs (-) Clinical signs () Clinical signs (+) Biopsy cultures {+)
Biomarkers (-) Biomarkers (+) Biomarkers (-) L
Mycology () | Mycology () | Mycology (-) ¥
‘ ¢ ‘ " Targeted treatment based on:
-~ Guidelines
e , ~ Local epidemiology
" Proph uconazole, | |  Pre-smpti — Colonization data
mﬁ:;d;% i ‘ epchini iy l Sipiical theraey. ‘ — Comorbidities and other drug use
(suspicion for C. krusei infection, |
or concomitant drug use) l

K ~ Removal of indwelling catheters, if present
— Echinocandins, unless C. parapsilosis infection (for which Fluconazole is recommended)®,
aven in less saverely ill patients

Algorithm for the management of candidiasis in the elderly patient.
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Treatment of Fungal Infections in Adult Pulmonary
and Critical Care Patients
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TABLE 9. INITIAL RECOMMENDED THERAPY FOR CANDIDEMIA

Disease Manifestation

Treatmenit

Comments

Candidemia, clinically stable

Candidemia, clinically unstable
and unknown species

Fluconazole (400 mg/d or ~ 6 mg/kg/d)

OR

Caspofungin (70 mg loading dose Day 1, then 50 mg/d)
OR

Micafungin (100 mg/d)

OR

Anidulafungin (200 mg on Day 1, then 100 mg/d)

Amphotericin B deoxycholate (0.6-1.0 mg/kg/d) or
lipid-based amphotericin B (3-5 mg/kg/d)

OR

Caspofungin (70 mq loading dose Day 1, then 50 mg/d)

OR

Micafungin (100 mg/d)

OR

Anidulafungin (200 mg on Day 1, then 100 mg/d)

OR

Voriconazole (6 mg/kg/12 h x 2, then 3 mg/kg/12 h)

OR

High-dose fluconazole (800 mg/d or ~ 12 mg/kg/d)

OR

A combination regimen with fluconazole (800 mg/d)
and amphotericin B (0.6-1.0 mg/kg/d),
for the first 5-6 d

Remove all central venous catheters. Switch to new
site if central access is required.

Eye exam by a skilled physician advised.

Treatment to continue for 2 wk after last positive blood culture.

If local incidence of non-albicans species = 10%
consider an echinocandin.

Remove all central venous catheters. Switch to new site if
central access is required.

Eye exam by skilled physician advised.

Treatment to continue for 2 wk after last positive blood culture.

If local incidence of non-albicans species > 10%, or local
frequency of fluconazole resistance in C albicans is high,
strongly consider an amphotericin- or echinocandin-based regimen.



