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The Role of Immunity and Inflammation
in Lung Senescence and Susceptibility to

Infection in the Elderly

Table 3 Factors Linked to Increased Risk for
Community-Acquired Bacterial Pneumonia

®Altered immune surveillance and responses
s|mmune suppression
-Drugs (e.q., corticosteroids)

-Systemic disease (e.g., malignancy, renal failure)

sAdvanced age
.| Innate and adaptive immune responses
-Dysfunctional immune response regulation
(e.g., accumulation of regulatory T cells)
®Primary lung disease (e.g., chronic obstructive
pulmonary disease, bronchiectasis)
® | Aspiration risk
sCentral nervous system dysfunction
sSwallowing disorders
sSedating medications

®Depressed clearance mechanisms
sMechanical reflexes (cough)
sQral clearance (salivary flow)
sMucociliary clearance
®Pharmacological suppression of gastric acid
®Health care facility exposure
sRecent hospitalization
s|_ong-term care facility residence
®Smoking
®Alcoholism
®Malnutrition
®Systemic disease (CHF, diabetes, renal failure,
connective tissue disease)
®Viral infection
®|nhaled corticosteroids (patients with COPD)
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Cardiovascular Complications and Short-term Mortality
Risk in Community-Acquired Pneumonia

Francesco Violi,' Roberto Cangemi,' Marco Falcone,” Gloria Taliani,’ Filippo Pieralli,’ Vieri Vannucchi,’ Carlo Nozzoli,' Mario Venditti,’
Julio A. Chirinos,” and Vicente F. Corrales-Medina®"; for the SIXTUS (Thrombosis-Related Extrapulmonary Outcomes in Pneumonia) Study Group

'Department of Intemnal Medicine and Medical Specialties, 3[]eplarirnﬁnt of Public Health and Infectious Diseases, and_BInfectiuus and Tropical Diseases Unit, Department of Clinical N’Er_&dicinﬂ,
Sapienza University of Rome, and ‘Internal and Emergency Medicine Unit, Caregai University Hospital, Florence, Italy; “Division of Cardiology, University of Pennsylvania, Philadelphia; “Department
of Medicine, University of Ottawa, and "Clinical Epidemiology Frogram, Ottawa Hospital Research Institute, Ontario, Canada

Background. Previous reports suggest that community-acquired pneumonia (CAP) is associated with an enhanced risk of car-
diovascular complications. However, a contemporary and comprehensive characterization of this association is lacking.

Methods. In this multicenter study, 1182 patients hospitalized for CAP were prospectively followed for up to 30 days after their
hospitalization for this infection. Study endpoints included myocardial infarction, new or worsening heart failure, atrial fibrillation,
stroke, deep venous thrombosis, cardiovascular death, and total mortality.

Results. Three hundred eighty (32.2%) patients experienced intrahospital cardiovascular events (CVEs) including 281 (23.8%)
with heart failure, 109 (9.2%) with atrial fibrillation, 89 (8%) with myocardial infarction, 11 (0.9%) with ischemic stroke, and 1 (0.1%)
with deep venous thrombosis; 28 patients (2.4%) died for cardiovascular causes. Multivariable Cox regression analysis showed that
intrahospital Pneumonia Severity Index (PSI) class (hazard ratio [HR], 2.45, P = .027; HR, 4.23, P < .001; HR, 5.96, P < .001, for
classes III, IV, and V vs II, respectively), age (HR, 1.02, P = .001), and preexisting heart failure (HR, 1.85, P < .001) independently
predicted CVEs. One hundred three (8.7%) patients died by day 30 postadmission. Thirty-day mortality was significantly higher in
patients who developed CVEs compared with those who did not (17.6% vs 4.5%, P < .001). Multivariable Cox regression analysis
showed that intrahospital CVEs (HR, 5.49, P < .001) independently predicted 30-day mortality (after adjustment for age, PSI score,
and preexisting comorbid conditions).

Conclusions. CVEs, mainly those confined to the heart, complicate the course of almost one-third of patients hospitalized for
CAP. More importantly, the occurrence of CVEs is associated with a 5-fold increase in CAP-associated 30-dav mortality.
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Cardiovascular Complications and Short-term Mortality
Risk in Community-Acquired Pneumonia
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Table 2. Adjusted Hazard Ratios, Baser 350
( Model, of Intrahospital Cardiovascular
Variables 6 6
7 $
" Variable Adjusted HR L
Age 1.017 L | I
(
Congestive heart failure 1.848 S (N
PSI class Il vs || 2454 'L !I!_ | .
C
PS5l class IV vs 4.229 | Ll B
PS5l class V vs || 5.959 T S

Figl.IlE . N RAPICHI—IVIEIST ESLINates Ul e wJ 2u-uay manwdiiey m PJauciiss widl
community-acquired pneumonia (CAP) who experienced or did not experience a
cardiovascular event (CVE) dunng the intrahospital stay (F< .001).
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Adjusted P Adjusted P
OR (95%CI) values Barthel Index OR (95%CI)

Sex—male 1.39 (0.99-3.12)  0.06

Pneumonia during the last 1.31 (0.91-1.88)
e 2 years
Lives alone =
>15 vears Diabetes
Lives with cohabitant aged Heart fail

<15years Chronic liver disease

Married/cohabiting 1 Discharge disposition

Wiowedfdivorced Home with home healthcare
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Eur J Intern Med. 2014 April ; 25(4): 312-319. doi:10.1016/j.ejim.2013.12.001.

The management of community-acquired pneumonia in the
elderly

Paola Faverio®®, Stefano Aliberti®’, Giuseppe Bellelli®, Giulia Suigo?, Sara Lonni?, Alberto
Pesci?, and Marcos |. Restrepo®d©

Gait speed and walking abilities may be used as clinical indicators of
frailty in older subjects. 7" L o
$% 6! 6! ! |
N ! = deterioration can be triggered by an acute
lliness, such as pneumonia.

In-hospital mortality depends not only on the severity of th e
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.

Therefore, we suggest screening all elderly patients for the presence
of delirium and acute mobility impairment both on admission and
systematically during the hospitalization.



Published in final edited form as:
Am J Med. 2013 July ; 126(7): 615-624.¢5. doi:10.1016/j.amjmed.2012.12.006.

Functional Disability, Cognitive Impairment, and Depression
Following Hospitalization for Pneumonia

: ' ETEEEEE—— mild-to-moderate
S 0.67 Refare Aftar Dnaiimnnia cognitive impairment
T e moderate-to-severe
=2 cognitive impairment
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Community-acquired pneumonia in
younger patients is an entity on its own

Benjamin Klapdor*, Santiago Ewig*, Mathias W. Pletz®, Gernot F{uhde‘,
Hartwig Schiitte’, Tom Schaberg® and Tobias Welte’ for the CAPNETZ study group

ge= 77 P 8 P= 4 7 P
* P 8 8 )
P4
<65 yrs =65 yrs
Subjects n 4083 3720 KB 1 D | ! |\/|
Outcome overall
Died within 30 days SE B iU MR 00
Died within 180 days F4 (3:2) 544 (15.9) <0.001 ( L |

Outcome in hospitalised
patienis
Died within 30 days
Died within 180 days
Outcome in patients without
comorbidity
Died within 30 days
Died within 180 days

4 (5.4) 528 (18.8)

0GBGJ !"'11B/J2

6 (0.3) 10 (2.4) <0.001
17 (0.8) 25 (6.1) <0.001
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Aspiration pneumonia: A review of modern trends @Cmmfk
David M. DiBardino, MD #*, Richard G. Wunderink, MD
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Oropharyngeal aspiration/dysphagia

l

Increased bacterial burden of the
secretion and/or colonization with
pathogenic organisms (e.g. aerobe gram-
negative - H. Influenzae and K.
Pneumoniae -, S. aureus and yeasts)

e

4
Impaired host defenses
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EPIDEMIOLOGIA HAP -VAP

\? HAP 25% delle infezioni in ICU

Incidenza: 5-10/1000 ospedalizzazioni

~> \JAP |Nel10% dei pazienti intubati

Rischio maggiore nelle prime fasi della ventilazione:
- 3% /die < giorno 5

- 2% / die giorno 5-10

- 1% / die > giorno 10

Mortalita attribuibile: 13%

EZIOLOGIA DELLE POLMONITI IN ICU (dati 2013

MDR Gram +: 13%, MDR Gram -: 25-30%\R carbapenemi 15-20%




EZIOLOGIA E FATTORI DI RISCHIO

T, accesso in ospedale Giorno 5

MSSA MRSA

Streptococcus pneumoniae Pseudomonas aeruginosa

Haemophylus influenzae Acinetobacter

Enterobacteriaceae MS Enterobacteriaceae MIDR

> HAP MDR Antbiotico ev nei 90 giorni precedenti

\? VAP MIDR Antibiotico ev nei 90 giorni precedenti

Shock settico concomitante

ARDS precedente

>5 giorni di ospedalizzazione pre VAP
Dialisi precedente insorgenza VAP
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Table 4.

Scvwerity of CAP-MHAP by Regions

Severity Indices

Giobally
(CAP. m = 1,817

-

NHAP, n = 287)

Latin Americo | &)

CAP. v = | 383;

MHAP, n = 43)

nited Stoles/ Canods
({CAP. n= 1.534:
MHAF. n = 97)

E wrroypee
(CAP, n= |, Bk
MNHAP. n = [47)

Prneumonin Severity Tndex

37
137

CAP B3 = 45.1 B4 = 430 4.5 = 425

NHAP 147.1 = 371 2RSS *+ 32.0 [35. 7 = 360
Table 5. Outcomes by Regions

Globally United States'Cannda Latin America Furope
Qutcome CAP  NHAP CAP  NHAP CAP  NHAP CAP  NHAP
in=481T =87 P (=158 (=97 P =183 in=43) P {(n=1000) n=14T7 P
In-hospitl mortality, o (%) 4020830 T30260) < 000 | BR(RTY  ITUITS) <000 16612} I9(H2) <001 48(78) (W <00l
30-d mortulity, # (%) 70080 1I9ELS) < 00l 13501028 #4540 <00l B7017.0 24512 < 000 2840149 53360 < .l
CAP-reluted denth, o (%) 237049) 4901700 < D01 ) 450290  I0(03 < 0Ol 100720 403260 <000 D8 Sl < ol
Hnspi!n] slay, mean £ 5D 100 = 111 101 = Bl =09 62+ 44 04285 90 107053 1072 & 1059 l07zxz8l 83
Admission i ICU, m{%) 3730108 320119 70 2I6(140) H4il44) 8 METS 1220% 10 [EERT 64l Ali
Sluhiiitj dmen+5D 47225 59=25 <00l 41226 52=27 <000 52=25 6323 O 48+24 A2+13 < O
Readmizsion. n (%) 5500 ST 36 XiE 2 M E(0b) i 62 19l 3l M
""‘E::: mmmmmmmmmm 1.178 {24) 95 {2H.6) 461 (30,1 I10 163
NHAP B9 (31) IR {419 MM i3T7T.0) 35 (23.H)
! Jo] k] A5 02
Plewral effusion

CAP a3 (21 224 {162 T 104 407 {21.5)

NHAP 821 (2R) RN E Y] 25 (25.E) S0 34

e <2 D01 i ] .13 == (01

VAV \' =7V




Current Perspective of the HCAP Problem:
Is It CAP or Is It HAP?

Eva Polverino, M.D., Ph.D." and Antoni Torres, M.D., Ph.D."

The number of individuals receiving health care outside the hospital setting,
including home wound care or infusion therapv, dialvsis, nursing homes, and similar
settings is constantly i increasing. One of the most frequent causes of hospitalization and
mortality in_these patients is Eneurnonla Hence a new class of pneumonia has been
identified: healthcare-associated pneumonia (HCAP).

Different studies have shown that, in comparison with community-acquired
pneumonia (CAP) patients, HCAP patients are significantly older, have a higher number
of comorbidities (cerebrovascular diseases, congestive heart failure, dementia, and diabetes
mellitus) and show worse functional status before admission. It has also been observed that
HCAP differs from CAP in terms of clinical presentation, risk factors, etiology,
prognostics, and, likely, therapeutic approach. The clinical presentation of HCAP is often
unusual because it is frequently conditioned by advanced age, multiple chronic comorbid-
ities, and neurological disorders. Classic respiratory symptoms of pneumonia are often mild
in HCAP, whereas extrapulmonary manifestations, including mental confusion and
gastrointestinal disorders, are frequent. HCAP patients, commonly present a worse clinical
presentation (hypoxemia, altered consciousness, Fine score, multilobar infiltrates, etc.) than
CAP, and a mortality rate close to that of hospital-acquired pneumonia. Many studies have
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Demographics @ Co-

=Age = Neoplasia +30
(1 point per year) | | .| jyer disease +20
Tl * CHF +10
Female Yr -10 « Cerebrovascular

* Nursing home disease +10
Ieaicancy F i) * Renal disease +10

Risk class Murtallty (%) Recommended site of care
(Points)

4 P) 34

Phyﬂlcal exam / Lahnratﬂry /

= Mental confusion +20 | | = Arterial pH +30
* Respiratory rate +20 = BUN +20
= SBP +20

= Sodium +20
= Temperature +15 = Glucose +10
= Tachycardia +15 = Hematocrit +10

* Pleural effusion +10
= Oxygenation +10

| (<50) Qutpatient
11 (51=70) 0.6 ' Outpatient
I (71-90) 2.8 Outpatient or brief inpatient
IV (91-130) 8.2 ' Inpatient
V (>130) 29.2 Inpatient
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Table 4. Criteria for severe community-acquired pneumonia.

Minor criteria®
Respiratory rate” =30 breaths/min
Pa0_./Fi0, ratio® =250
Multilobar infiltrates
Confusion/disorientation
Uremia (BUN level, =20 mag/dL)
| eukopenia® (WBC count, <4000 cells/mm?)
Thrombocytopenia (platelet count, <100,000 cells/mm?)
Hypothermia (core temperature, <36°C)
Hypotension requiring aggressive fluid resuscitation
Major criteria
Invasive mechanical ventilation
Septic shock with the need for vasopressors

; < # = %,
# ;%> < 36 # !
) # *I1# *8 9 ° W/

*
8 9 O *8" # ## ) *9
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Infectious Diseases Society of America/American
Thoracic Society Consensus Guidelines on the

Management of Community-Acquired Pneumonia
in Adults

Lionel A. Mandell,"* Richard G. Wunderink,** Antonio Anzueto,** John G. Bartlett,” G. Douglas Campbell ®
Nathan C. Dean,*" Scott F. Dowell,"” Thomas M. File, Jr.'"*" Daniel M. Musher,>* Michael S. Niederman,'"
Antonio Torres,” and Cynthia G. Whitney"
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ORIGINAL ARTICLE

Guidelines for the management of adult lower respiratory tract
infections - Full version

M. Woudhead', F. Bfasil, s. Ewig", ) Garau", G. Huchnns, M. ile'-renﬁ, A. Orl:qvist?, T. Schaber‘gl, A, Torres", G. van der
Heijden'?, R. Read'' and T. . M. Verheij'? Joint Taskforce of the European Respiratory Society and European Society for

Clinical Microbiology and Infectious Diseases
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Terapia empirica

Table 7. Recommended empirical antibiotics for community-
acquired pneumonia.

Cutpatient treatment
1. Previously healthy and no use of antimicrobials within the
previous 3 months
A macrolide (strong recommendation; level | evidence)

Doxycyline (weak recommendation; level Il evidence)

Per2e§?resence of comorbidities such as chronic heart, lung, liver
“or renal disease; diabetes mellitus; alcoholism; malignan-

o)
AMOXICILLINA/ CL/Q:\é's‘,'—a@Bi%mmmunosuppressing conditions or use of

immunosuppressing drugs; or use of antimicrobials within
the previous 3 months (in which case an alternative from a

AZITROMICGIN&ent class should be selected)
Oppuré:respiratory fluoroquinolone (moxifloxacin, gemifloxacin, or

L EVOFLOX AC'N’ floxacin [750 mgl) (strong recommendation; level |
evidence)

Elevata resistenza pﬂ HA’&Q%OSRQia macrolide (strong recommendation; level |
a CIPROFLOXAGHAce)

3. In regions with a high rate (>25%) of infection with high-level
(MIC =16 ug/mL) macrolide-resistant Streptococcus pneu-
moniae, consider use of alternative agents listed above in
(2) for patients without comorbidities (moderate recommen-

dation; level Il evidence)
) ) * ( ('( ?58) # % &. -
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Terapia empirica

Inpatients, non-ICU treatment

A respiratory fluoroquinolone (strong recommendation; level |
evidence)

A p-lactam plus a macrolide (strong recommendation; level |
evidence)

Inpatients, ICU treatment

A B-lactam (cefotaxime, ceftriaxone, or ampicillin-sulbactam)
plus either azithromycin (level || evidence) or a respiratory
fluoroguinolone (level | evidence) (strong recommendation)
(for penicillin-allergic patients, a respiratory fluoroguinolone
and aztreonam are recommended)

) ok ( (( ?58) # % &. -
A + ™) & 5'5%.



Terapia empirica

Special concerns

If Pseudomonas is a consideration
An antipneumococcal, antipseudomonal g-lactam (piperacillin-
tazobactam, cefepime, imipenem, or meropenem) plus
either ciprofloxacin or levofloxacin (750 mg)

or
The above g-lactam plus an aminoglycoside and azithromycin

or
The above -lactam plus an aminoglycoside and an antipneu-
mococcal fluoroquinolone (for penicillin-allergic patients,

substitute aztreonam for above g-lactam)
(moderate recommendation; level |ll evidence)

) ) ( (( 258 #8( &. -
A + ™) & 5'5%.
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Management of Adults With Hospital-acquired and
Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America
and the American Thoracic Society

Andre C. Kalil,"* Mark L. Metersky,>* Michael Klompas,** John Muscedere,® Daniel A. Sweeney,’ Lucy B. Palmer,” Lena M. Napolitano,® Naomi P. 0'Grady,’
John G. Bartlett,"” Jordi Carratala,' Ali A. El Solh,'? Santiago Ewig,"” Paul D. Fey," Thomas M. File Jr,"” Marcos |. Restrepo," Jason A. Roberts,"”

Grant W. Waterer,"” Peggy Cruse,” Shandra L Knight® and Jan L. Brozek™
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Terapia empirica 8

Table 2. Risk Factors for Multidrug-Resistant Pathogens

Risk factors for MDR HAP

Prior intravenous antibiotic use within 90 d
Risk factors for MRSA VAP/HAP

Prior intravenous antibiotic use within 90 d
Risk factors for MDR Pseudomonas VAP/HAP

Prior intravenous antibiotic use within 90 d

Fattori di rischio
DECESSO

Ventilazione meccanica

Shock settico
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Table 4. Recommended Initial Empiric Antibiotic Therapy for Hospital-Acquired Pneumonia (Non-Ventilator-Associated Pneumonia)

Not at High Risk of Mortality® but With Factors High Risk of Mortality or Receipt of Intravenous
lncreasung the Likelihood of MRSAP-< Antibiotics During the Prior 90 d*<

_ racnllm—tam" 4.5g IV géh Piperacillin—tazobac’mm 4.5 g IV q6h

Cefeplme‘oroeftaﬂdim"Zg IV g8h

Cefepime® or ceftazidime® 2 g IV g8h

Lawﬂomdn?SOmgNdaiy
CipmﬂomeinAODmgquSh

Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV q8h

Imipenem"SOOmgquBh
Meropenem 1 g IV g8h

Aztreonam 2 g IV g8h Amikacin 15-20 mg/kg IV daily
Gentamicin 5-7 mg/kg IV daily
Tobramycin 5—7 mg/kg IV daily

Aztreonam® 2 g IV q8h

If MRSA coverage is not going to be used, include coverage for MSSA.

Options include:

Piperacillin-tazobactam, cefepime, levofloxacin, imipenem,
meropenem. Oxacillin, nafcillin, and cefazolin are preferred for the
treatment of proven MSSA, but would ordinarily not be used in an
empiric regimen for HAP.

If patient has severe pariu:itlh allergy and aztreonam ra gmng to be used
instead of any p-lactam-—based antibiotic, include coverage for MSSA.
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— Cosa prendi per la
tosse?

-Generalmente un po’ di
freddo.






