EVOOVOGOKOUELNKT) TVELLLOVIOL:
uikpoProroyia, mtaboyEvera,
ETLONUIOAOYIOL

Kartepiva Mavika

NExTopac NveupovoAoyiag All©

Movada AvaTrveuoTIKWY AOIHWEEWV
[MTveupovoAoyikn-Puuatioloyiky KAivik Al
NGO «I". MNatravikoAdou»
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Op1ouol: EVOOVOGOKOUELOKT TTVEVLLOVIX

O Ilvevpovia mwov exonimvetal > 48 wPEeC amd TNV
glooywyn oto vosokopeio — hospital acquired
pneumonia, HAP

O Ocopeiton OTL 0 TAHOYOVOS UIKPOOPYUVIGUOC OEV
BpioxoTav GE PACT ETMOCTC KATA TNV EIGAYMYN

O Mmnopel va avtipetomotel o€ tunua 1 o€ ME®
avaroyo pe tn Boapvtnta

ATS, Am J Respir Crit Care Med 2005;171:388
Bouza E et al. In: Infectious Diseases in Critical Care,
2nd ed, Cuhna BA (ed), 2007, NY, Informa
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Optopot: Ilvevpovia tov avoamvevotnpa

O Ilvevuovia mwov exonimvetal > 48-72 mpeg amd ™
orcwAvmon — ventilator-associated pneumonia,
VAP

O AocbBeveic mov £yovv Tpayetocotoundel, aALd oV
YPELACOVTOL VTTOGTNPIEN TNE AVOTTVOTG E1vVaL ETIGNC
emppeneic oe VAP

ATS, Am J Respir Crit Care Med 2005;171:388
Bouza E et al. In: Infectious Diseases in Critical Care,
2nd ed, Cuhna BA (ed), 2007, NY, Informa
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Optopot: Tvevpuoviol GYETICOUEVT LUE TIC
VTN PEGIEC LYELOC

Healthcare-associated pneumonia, HCAP

O AocBeveic mov voonAevdnkay >2 NUEPES LEGH GTOVC
wponyovuevovg 3 unvec amd tm HCAP

O AOUEVOVTEC GE YNPOKOUELX

O AocbBeveic mov ElaPav avtiprotikn Oepaneia
eEVOOPAEPImC, ynuetobepaneia 1] TEPITOING
TPOLUATOV UECO GTOV TPOTYOVUEVO UNVA OTTO TV
HCAP

O AocbYeveic oe apokabapon

ATS, Am J Respir Crit Care Med 2005;171:388
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IIpmung Evavtt Oyiung Evopenc

O Ilpownc évapince HAP 1 VAP: uéca otic 4 mpoteg
NUEPEC OO TNV ELCAYMYN

O Ovywnc évapéne HAP 1 VAP: > 5 nuépeg and v
EICAYOYN

O O oympioUog avTOC AVTIKATOTTPICEL TOV KivOuVO
AOTU®ENC amo ToAvavOekTIKd Taboyova

ATS, Am J Respir Crit Care Med 2005;171:388



A1TIOAOYIKOL TTOPAYOVTEG

Etiologic Agents Condition Etiologic Agents Condition
Core Pathogens Early-onset nosocomial MDR Pathogens Late-onset HAP/VAP or
Streptococcus pneumoniae pneumonia not at risk Pseudomonas aeruginosa have risk factors for
Haemophilus influenzae for MDR Acinetobacter spp development of MDR
Enterobacter spp Stenotrophomonas organisms
Escherichia coli maltophilia
Klebsiella spp Klebsiella pneumoniae
Fmteqs spp (ESBL+)
Serratia marcescens Methicillin-resistant
Metbhicillin-sensitive S aureus (MRSA)

Staphylococcus aureus

Nair GB et al. Crit Care Clin 2013:29:521
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IIpmung Evavtt Oyiung Evopenc

/ TABLE 2. RISK FACTORS FOR MULTIDRUG-RESISTANT
O AG@SVSlg Le HAP PATHOGENS CAUSING HOSPITAL-ACQUIRED PNEUMONIA,
, , HEALTHCARE-ASSOCIATED PNEUMONIA, AND

TPOUUNG EVOPENG KOl VENTILATOR-ASSOCIATED PNEUMONIA

70 p d’YOVT Sg Kl‘vsi)‘vov * Antimicrobial therapy in preceding 90 d

* Current hospitalization of 5 d or more

lea T[O)\«D a-ve 8KT1K(X * High frequency of antibiotic resistance in the community or

in the specific hospital unit
4 4 * Presence of risk factors for HCAP:
naeoyova 7tpgqtgl va Hospitalization for 2 d or more in the preceding 90 d
Residence in a nursing home or extended care facility

(XVTIHST(DTE{Z;OVT(Xl (Dg Home infusion therapy (including antibiotics)
Chronic dialysis within 30 d

HAP é\l]l“ng é\/(lping Home wound care

Family member with multidrug-resistant pathogen
* Immunosuppressive disease and/or therapy

ATS, Am J Respir Crit Care Med 2005;171:388



A1TIOAOYIKOL TTOPAYOVTEG

W S aureus
M P aeruginosa
W Klebsiella spp

WEcoli
M Acinetobacter

W Enterobacter spp
o Serratia

W S maltophilia

15 pneumoniae

W H influenzae

Nair GB et al. Crit Care Clin 2013:29:521



Microbial Etiologies of Hospital-Acquired Bacterial Ronald . Jones
Pneumonia and Ventilator-Associated Bacterial M Laboratoies, North Liert, lowa
Pneumonia CID 2010:51 (Suppl 1) * S81

Table 3. Regional Incidence of Pathogens Isolated from Patients Hospitalized with
Pneumonia in the Last 5 Years of the SENTRY Antimicrobial Surveillance Program

(31,436 Cases).
Table 1. Pathogen Rates from 3 RegautBhase 2 Clinical Trials
of Tigecycline for Treatment o cterial Incidence. %
Pneumonia. '
Renk Pathogen (rate, %) Pathogen All regions  United States  Europe  Latin America
1 Streptococcus pneumoniae (41.8)
) Mycoplasma preumonize (19.1)° Staphylococcus aureus 28.0 23.0
3 Chlamydophil ige (10.1)° :
: L emyaomnie meumonee 1041 Pseudomonas aeruginosa 218 19.7 20.8 28.2
laemophilus influenzae (8.6)
5 Staphylococcus aureus (5.5) Klebsiella species 98 85 10.1 12.1
6 Haemophilus parainfluenzae (4.4) . . .
7 Legionella pneumaphila (3.5/° Escherichia coli 6.9 4.6 10.1 b.b
8 Klebsiella pneumoniae (3.3) : .
9 Moraxella catarthalis (2.0) Acinetobacter species 6.8 48 b6 13.3
10 Escherichia coli (1.8) .
e Enterobacter species 6.3 6.5 6.2 6.2
NOTE. Data are from [10-12].
# These pathogens were found using serological examination and/or special Serfaﬂa SDSCIES 35 41 32 24
culture. All other pathogens were found using routine culture
Stenotrophomonas maltophilia 3.1 3.3 3.2 2.3
Streptococcus pneumoniae 29 25 3.6 24

Haemophilus influenzae 2.7 2.5 3.7 1.3




Variations in Etiology of Ventilator-associated

Pneumonia across Four Treatment Sites and JORGE BARAIBAR
Implications for Antimicrobial Prescribing Practices

JORDI RELLO, MARCIO SA-BORGES, HUMBERTO CORREA, SANTIAGO-RAMON LEAL,

AM | RESPIR CRIT CARE MED 1999;160:608-613.

4 1CU:Barcelona, Seville (Spain), Montevideo (Uruguay), Paris (France)

MICROORGANISMS ISOLATED IN EPISODES FROM 85 PATIENTS
CLASSIFIED AS GROUP 1 (= T d AND ABSENCE OF ANTIBIOTICS)

MICROORGANISMS ISOLATED IN EPISODES FROM 81 PATIENTS
CLASSIFIED AS GROUP 2 (= 7 d AND RECEIVING ANTIBIOTICS)

Organisms B M 5 Inint P
Multiresistant bacteria 2 st 2 gt 0
P. aerugingsa 2 1 0 3 0
A. baumanmii 0 4t 2 6! 0
5. maltgphika 0 il 0 0 0
MRSA 0 0 0 1] 1]
Other bacteria 42 27 n a0 A
Enterobacteriaceas 3 5 3 1 10
H. influenzae 10 5 4 19 8
MSSA 14 7 2 23 &
5. preumonias a 1 1 16 3
Other streptococci 1 1 1 3 7
Neisseria sp 0 0 0 0 5
(Other pathogens G 2 0 8 2
Total number of bacteria 44 32 13 a8 1

Organisms B M 5 loint P
Multiresistant bacteria 18 15 9 43 6
P. genuginosa 18 5 3 27 4
A. baumannii 0 6 6 12 1
§. makophifia 0 2 0 2 0
MRSA 0 3 0 3 1
Other bactaria 10t 20 16 46 14
Enterobacteriaceae 4 13 3 20 4
H. influenzae 3 0 0 3 2
MSSA 0 3 7™ 10* 0
S. preumoniae 0 3 1 4 0
Other streptococc 2 0 2 4 3
Neisseria sp 0 0 0 0 2
Other pathogens 1 1 3 4 1
Total number of bacteria 29 35 25 89 20

MICROORGANISMS ISOLATED IN EPISODES FROM 22 PATIENTS
CLASSIFIED AS GROUP 3 (= 7 d AND ABSENCE OF ANTIBIOTICS)

Organisms B M ] Joint P
Multiresistant bacteria 5] 3 ) 13* 4
F. aeruginosa [ 1 2 9* 2
A. baumannii 0 2 2 4 1
5. maltophilia 0 0 0 0 0
MRSA 0 0 0 0 1
Other bacteria gt 1 3 12! 28
Enterobacteriaceae il 0 0 of 7
H. influenzae 3 0 2 4 1
MSSA of 0 1 1t 7
5. preumaniae 2 1 0 3 0
Other straptococci ot 0 0 of 7
Neisseria sp ot 0 0 of 4
Other pathogens 3 0 0 3 2
Total number of bacteria 14 4 7 25 32

MICROORGANISMS ISOLATED IN EPISODES FROM 110 PATIENTS
CLASSIFIED AS GROUP 4 (= 7 d AND PRESENCE OF ANTIBIOTICS)

Organisms B M 5 Jint P
Multiresistant bacteria 4g° 5 8 92" 29
F. aeruginosa 48 12 3 63" 33
A baumanmi ot 11 5 16 20
5. maltophilia ot [ 0 B 6
MRSA 1t [ 0 1t 30
Other bacteria 7t 17 2 26t 83
Enterobacteriaceas 2t 1 ] 13 23
H. influenzae of 0 0 ot 4
MSSA 1 3 0 4 7
5. preumaniae 0 2 0 2 0
Other streptococci 2 1 0 3 14
Nisseria sp 0 ] 0 0 3
Other pathogens 2 o' 2 4t 12
Total number of bacteria 56 52 10 118 1582

Ta mtaBoyova aitio
¢ VAP dwapépovv
OTMUOVTIKA LETAED
OLPOP®V LOVAOWV,
aveCaptnTo otd TO
YPOVO EVUPENC KOl
Vv mponyndeica
yPNoN avTIPLoTIK®V.



Spectrum of practice in the diagnosis of nosocomial pneumonia in
patients requiring mechanical ventilation in European intensive

care units Crit Care Med 2009 Vol. 37, No. 8

Table 7. Top three most prevalent nosocomial pneumonia pathogens in European countries

Country n (%) Documented Etiology, n (%) Pathogen 1 (%) Pathogen 2 (%) Pathogen 3 (%)
Spain 176 (21.3) 133 (75.6) Staphylococcus aureus (29.6)  Pseudomonas aeruginosa (17.6)  Haemaphilus (11.4)
Germany  138(16.7) 84 (60.9) Escherichia coli (21.7) S. aureus (15.9 Klebsiella (10.9)
Greece 117 (14.1) 74 (63.2) Acfnefobm‘.# (1333) P. aeruginosq(19.7) S, auremm@
France 111 (13.4) 88 (79.3) S. aureus (37,8 P. aeruginosa [T8.9 Haemophill3TT4.4)
Turkey 91 (11.0) 81 (89.0) Acinetobacter (52.7) S. aureus (24.2) P. aeruginosa (16.5)
Belgium 74 (8.9) 38 (51.4) S. aureus (12.2) E. coli (10.8) P. aeruginosa (9.5)
Italy 65 (7.8) 40 (61.5) P. aeruginosa (27.6) S. aureus (26.2) Klebsiella (12.3)
Portugal 37 (4.5) 25 (67.6) P. aeruginosa (16.2) S. aureus (21.6) Klebsiella (8.1)
Ireland 18(2.2) 12 (66.7) S. aureus (22.2) E. coli (16.7) P. aeruginosa (11.1)
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AttioAoyia

O To 30-40% tov mepumttdGE®V EVOOVOGOKOUELOKTC
wvevuoviog opegiletal e > 1 maboydva

O H aitwodoyio tmg HAP mowkiAder avdAioya pe to
vocokouegilo, TNV mapovoio ETT kot tov 1pomo
OL8YVOGONC

O Hyvoon tov Tonik®v ETONUOAOYIKOV 0E00UEV®V
amoTeEAEL Pacikn TpoHTODEST Yo TNV AMOTEAEGLATIKY
avtipetomon e HAP.

Koulenti D et al. Crit Care Med 2009;37:2360

Nair BG et al. Crit Care Clin 2013;29:521

Craven DE et al. In: Hospital infections, 5th ed, Jarvis WR (ed),
2007, Lippincott Williams& Wilkins



Microbial Etiologies of Hospital-Acquired Bacterial Ronald . Jones
Pneumonia and Ventilator-Associated Bacterial IV Laboratore. Nt Liert owa
Pneumonia CID 2010:51 (Suppl 1) * S81

Table 6. Variations in Drug Susceptibility Rates between Hospital-Acquired Bacterial Pneumonia (HABP) and
Ventilator-Associated Bacterial Pneumonia (VABP) Isolates from All SENTRY Antimicrobial Surveillance Program
Regions, 2004-2008.

Susceptibility, % (HABP/VABF)

Staphylococcus  Pseudomonas  Klebsiella  Escherichia  Acinetobacter  Enterobacter

Antimicrobial agent aureus aeruginosa species coli species species
Oxacillin 41/49°

Gentamicin 87/78 712/66 82/71 8b/84 25/18 87/81
Levofloxacin 42/52° 60/58 84/76 12[74 16/11 88/89
Cefepime 41/49 70/65 87/78 91/87 27/20 93/91
Ceftazidime 41/49 68/63 77/68 84/78 12/10 62/64
Meropenem 41/49 72/66 >99/99 100/100 58/46 100/99
Piperacillin-tazobactam 41/49 76/ 16/71 86/82 19/11 11/10

Bold: > 5% &ldttwon ¢ evasbnoiog ot VAP vs HAP



A Comparative Analysis of Patients With
Early-Onset vs Late-Onset Nosocomial

Pneumonia in the ICU Setting* (CHEST 2000; 117:1434-1442)
Emad H. Ibrahim, MD: Suzanne Ward, RN: Glenda Sherman, RN: and . L
Marin H. Kollef, MD, FCCP Table 4—Pathogens Associated With NP in this Study*
Early-Onset NP Late-Onset NP

J 7 Pathogens (n = 235) (n=185) p Value

O Ot mwaboyovol HKpoopYavic ol | — _
, , P aeruginosa 59 (25.1) 11384)  C0003)

ocV € M(P(XVIZ;OUV OTNUOVTIKEG 0SSA 2079 20(108 008

y y y ORSA 42(17.9) 39 (21.1) 0.408

OLOPOPEC AVAAOYW LE TO YPOVO  Enterobucer s 24109 190103 095

r 4 No growth 22 r'q 4) 7(3.8) 0.025

Svaping Tng VAP, YSYOVOQ TOV S maltophilia 17(7.2) 21 (11.4) 0.144

4 4 H influenzae 14 (6.0) 5 (2.7) 0.111

GDVT‘YOPSI GTTIV oL én ugvn Kfcbﬁeﬂﬁ pneumoniae 13(5.5) 12 (6.5) 0.681

Candida spp 12(5.1) 7(3.8) 0.517

T[le aVOTT]Ta }“aveac ugvng .-";L'il‘l(.‘t()b-‘:l%.‘ét‘r spp 6(2.6) 10(5.4) 0.130

Escherichia coli 6(2.6) 3(1.6) 0.513

egp (XT[SUTU(’I]Q (X'VTIH’ ST(DTEI’GT]Q Serratia marcescens 6(2.6) 7(3.8) 0.470

Aspergillus spp 5(2.1) 1(0.5) 0.174

oV Tn p neODV Ol OSTTYISG. Pﬂl}ff?li‘l mr'rr:lbI:'fr's 4(L.7) 5 (2.7) 0.482

§ pneumoniae 4(L.7) 2(L1) 0.594

Citrobacter spp 3(L3) 3(1.6) 0.767

Moraxella catarrahalis 3(L3) 1(0.5) 0.441

Cytomegalovirus 3(L3) 5 (2.7) 0.288

Herpes simplex virus 1(0.4) 4(22) 0.103

Preumocystis carinii 1(0.4) 2(L1) 0.428

Alcaligenes xylosoxidans 4(L7) 3 (2.7) 0.452

Multiple pathogens 49(20.9) 51 (276) 0.109

*Values are given as No. (%).



ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, July 2009, p. 2714-2718 Vol. 53, No. 7
0066-4804/09/$08.00+0  doi:10.1128/AAC.01070-08
Copyright © 2009, American Society for Microbiology. All Rights Reserved.

Early- and Late-Onset Pneumonia: Is This Still a Useful Classification?”

TABLE 3. Isolates per 100 pneumonia cases for the most frequent microorganisms, together with the order of frf:c]u«el]-:_\,r of the four most
frequent pathogens®

No. of isolates per 100 pneumonia cases (order of frequency)

Pathogen “Early-onset” pneumonia “Late-onset” pneumonia

1-4 days 1-5 days 1-7 days >4th day =5th day ="Tth day

S. aureus 25.7 (1st) 26.8 (1st) 26.9 (1st) 23.7 (1st) 23.0 (1st) 21.0 (1st)
MSSA 214 22.9 22.7 16.8 13.8 14.5
MRSA 43 4.0 43 6.9 6.5 6.5

P. aeruginosa 11.6 (2nd) 11.6 (2nd) 11.9 (2nd) 17.4 (2nd) 16.1 (2nd) 19.9 (2nd)

K. pneumoniae 10.8 (3rd) 10.7 (4th) 11.1 (3rd) 11.8 (3rd) 10.6 (3rd) 12.6 (3rd)

E. coli 10.0 (4th) 10.8 (3rd) 10.6 (4th) 10.1 (4th) 8.7 (4th) 10.1 (4th)
S. pneumoniae 93 8.9 8.3 5.1 4.2 43
Enterobacter spp. 6.4 6.7 7.5 8.8 7.9 94
Haemophilus spp. 6.9 6.9 6.7 3.9 31 29
Acinetobacier spp. 2.6 2.6 32 48 45 5.5
S. maltophilia 1.3 1.3 1.4 3.1 3.0 38

H cepd tov tecoapov cvyvotepov madoyovey - mov evdovovrart ylo >
50% TV Tvevpovimv- o€ fnaq)spal, usraf;,n m¢ VAP TPMLING KOL OYIHNG
Evoping, aveEApTNTa OO TO TOLX NUEPA YPTCLOTOLEITOL MG OPLO



INFECTION CONTROL AND HOSPITAL EFIDEMIOLOGY APRIL 2007, VOL. 28, No. 4

Pathogens in Early-Onset and Late-Onset

Intensive Care Unit—Acquired Pneumonia

K. M. C. Verhamme, MD, PhD; W. De Coster, BSc; L. De Roo, HN;
H. De Beenhouwer, MD; G. Nollet, MD; ]. Verbeke, MD; 1. Demeyer, MD; P. Jordens, MD

>e >50%0 tov

EVOOVOCOKO HSIOLK(bV TABLE 4. Risk Factors for the Isolation of a Study Pathogen from Intensive Care Unit (ICU)
TVELLLOVL GV T P oL une &voL P E.,Tl c Patients With ICU-Acquired Pneumonia e

o¢ ICU dwumictonkoay With 2 sudy  With another Adjsed
SuVNTIKA TOAVAVOEKTIKA Factor IR OTEY ma  ema
ﬂ:aeoyéva Previous antibiotic treatment

None 6 (4) 25 (15) Referenue grence
Prophylaxis 72 (43) 81 (50) (14-95) -13.0)

Systemic treatment

4 L Any’ 91 (54) 55 (34) (2.7-17.9) m@ 23.8)
O ﬁaGlKOTgpog napayovrag f3-lactam* 69 (41) 42 (26) (2.6-18.1) ?8 248
4 /4 Quinolone 3(2) 6 (4) 04 10.8) 1.6 (0.3-9.5

K1V81)VOU 'Yl(l TT]V TC(XPOU ol Cephalosporin (third or

, , , fourth generation) 30 (18) 8 (5) 1:: 6 (4.8-51.1)  23.2 (6.0-89.0)

OVTOWV TV OT 87\,8)(‘(1)\/ T]’C oV Tl Imipenem 11 (6) 6 (4) 6(2.0-20.0) 103 (2.3-45.9)

, , Aminoglycoside 25 (15) 13 (8) 0(2.6-244) 117 (3.3-41.6)

nponynealca Xp"] 6"] Other 17 (10) 13 (8) 4(1.7-17.2) 6.0 (1.6-22.1)

avTIfLoTIK®V
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HCAP

O Xopgovae pe Tig 0onyieg twv ATS/IDSA tov 2005 ot

acBeveic ue HCAP &yovv avénuévo kivovvo yio MDR
mofoyova

O Q0610060 0A01 01 0lcOEVEIC TOV OAUEVOVY GE 0TKOVG
gVYNPLOC OEV VTAYOVTIOL GE QVTNV TNV KOTNnyopia, 101mG
oV 1 AEITOVPYIKT KATAGTOGT] TOLC EVOL KOAT] KOl OEV
EYOVV TAPEL avTIPlLoTIKA TOVC TEAELTAIOVG 6 UNVEC.

Nair BG et al. Crit Care Clin 2013;29:521



Is healthcare-associated pneumonia a distinct
entity needing specific therapy?

Ewig S, Welte T, Torres A.

Curr Opin Infect Dis 2012;25:166

Table 4. The five crucial elements of the healthcare-associated pneumonia definition and its relation to the

current evidence

Observation and/or assumption

Evidence to date

HCAP is associated with high morfality, usually reaching
around 20%, which is higher than that of CAP and
similar to that of HAP

HCAP is associated with an efiologic pathogen pattern
characterized by an excess of MDR pathogens,
again different from CAP but similar to HAP

As a consequence, empiric antimicrobial reatment
following the standards of the treaiment of CAP
is frequently inadequate

R and inadequate treatment of MDR causes
cess mortality of HCAP

Therefore, broad initial antimicrobial coverage
according fo the standards in HAP is indicated in
patients meeting the definition of HCAP

Mortality of HCAP is usually higher than that of CAP
Distinct mortality rate depends on patient populations included

Single center data from United States show excess MDR rate,
however, also in CAP
Not consistently shown in other United States or Asian studies

No evidence from European data (UK, Spain, Germany)

Not proven

Two studies in support included mainly immunosuppressed
patients [5,6"); another study did not define ‘nonadherence
to international guidelines” which may have included also
inadequate CAP treatment [9].

Currently, no consistent data in support of this conclusion
Carries high risk of overtreatment

CAP, community-acquired pneumonia; HCAP, healthcare-associated pneumenio; MDR, multidrug-resistant.



Is healthcare-associated pneumonia a distinct

entity needing specific therapy?
Ewig S, Welte T, Torres A.
Curr Opin Infect Dis 2012;25:166

Purpose of review

Healthcare-associated pneumonia (HCAP) was introduced in 2005 by American Thoracic Society/
Infectious Diseases Society of America guidelines as a new entity of pneumonia, resembling nosocomial
pneumonia rather than community-acquired pneumonia (CAP) in terms of frequency of multidrug-resistant
[MDR) pathogens and outcomes, thus requiring broad spectrum initial antimicrobial coverage in order to
prevent inadequate treatment and, as a consequence, excess morfality. This concept continues to be a
subject of controversy. Main concems relate to the definition of HCAP, the true frequency of MDR
pathogens, and the impact of MDR pathogens on outcomes.

Recent findings

Definitions of HCAP and the relative frequencies of HCAP defining subgroups were highly variable. Al
studies demonstrated an increased severity of pneumonia at presentation and an excess mortality from
HCAP as compared to CAP. The incidence of MDR pathogens in different observational studies was slightly
increased but generally low in most studies originating from Europe, South Korea, Canada, and Japan.
However, the data do not support a causal relationship of MDR incidence and excess mortality. Instead,
after adjustment for confounders, mortality might be related fo hidden or documented treatment restrictions
in elderly and severely disabled patients. Accordingly, HCAP guideline concordant antimicrobial treatment
did not improve outcomes.

Summary

The HCAP concept is based on varying definitions poorly predictive of MDR pathogens. The incidence of
MDR pathogens is far lower than supposed in the original guideline document, and MDR pathogens do not
seem to be the main cause of excess morfality. Broad anfimicrobial coverage does not alter outcomes.

As the HCAP concept results in a fremendous overtreatment without any evidence for improved outcomes,

it should not be implemented in clinical practice prior to clear evidence that it is superior to a careful
assessment of individual risk tactors tor MUK pathogens.




Nursing-home-acquired pneumonia in Germany: an
8-year prospective multicentre study

Table 3 Severity of pneumonia at admission Table 4 Aetiology of pneumonia
Patients with Patients with Total population
_ CAP265 years  NHAP265 years Patients with  Patients with
Variable (n=2569) (n=518) p Value CAP265years  NHAP265 years
Mechanical ventilation, n (%) 123 (4.8) 26 (5.0) 085 Yarable (n=2569) (n=518) p Vaine
CRB-65 score, n (%) Streptococcus 259/2569 38/518 (7.3) 0.053
0 0 0 B pneumoniae, n (%) (10.1)
1-2 2165 (92.3) 327 (13.3) <0.001 Mycoplasma 35/2569 (1.4) 1/518 (0.2) 0.024
3-4 181 (1.7) 119 (26.7) oggr  Preumonie, n (¥
) ) ) = Legionella 102/2569 (4.0)  13/518 (2.5) 0.109
Time from symptoms 4 (5) (1513) 2 (4) (226) <0.001 spp., 1 (%)
untl presentation, days Haemophilus 30/2569 (12)  1/518 (0.2) 0,042
(median (IQR) (n)) .
) influenzae, n (%)
Length of stay, days 1{7) 2429)  10(7) (436) <0001 prorobacteria, n (%) 67/2569 (26)  17/518 (3.3) 0.390
(median {IQR) (n))
Pseudomonas 23/2569 (0.9) 4/518 (0.8) 0.784
aeruginosa, n (%)
Staphylococcus 18/2569 (0.7) 12/518 (2.3) 0.001
aureus*®, n (%)
Ewig S et al. Thorax 2012;67:132 Moraxella 9/2569 (0.4) 1/518 (0.2) 0.566
catarrhalis, n (%)
Influenza A, n (%) 59/2569 (2.3) 9/518 (1.7 0.429
Other pathogens, 57/2569 (2.2) 11/518 (2.1) 0.893

n (%)t




ORIGINAL ARTICLE

Nursing-home-acquired pneumonia in Germany: an
8-year prospective multicentre study

Santiago Ewig,1 Benjamin Klapdor,1 Mathias W Pletz,* Gernot Rohde,’
Hartwig Schiitte,” Tom Schaberg,” Torsten T Bauer,” Tobias Welte, for the CAPNETZ
study group

What is the bottom line?

» NHAP does not differ from CAP in terms of
aetiology and excess mortality is not related to
the nadequate ftreatment of potential MDR
pathogens.

» Excess mortality results from higher comorbid-
ities and pneumonia frequently being considered
and managed as a terminal event of advanced
age and poor functional status.
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ITaBoyEveiln

O Ilvevpovia cuvnBmc avarntocoeton € a60EVELS e
VTTOKEIUEVO VOGT|LOTA 1] AVETOPKES 0LVOGOTOINTIKO
GUGTNUO (OVOGOKATEGTAAUEVOLC, PapEMC TAGYOVTES), N
OTOTEAEL GUVETELD E1IGO00V GTO KATMTEPO OVUTVEVCTIKO
neyaiov pikpopfrokov goptiov (€1l6pOENGT) TO OMOIO
VILEPPAIVEL TIC UVVTIKEC OVVAUELS TOV OPYUVIGUOV 1)
mofoyovav ue HEYAAN Aotnoyovo ovvaun (ypinan).

Nair BG et al. Crit Care Clin 2013;29:521



0001 TPOC TO KATMOTEPO OVATVEVCTIKO

O Eiopoenomn — amd 0molKIGUEVO 0POPEPVYYO 1] TETTIKO

0 Ewonvon — kvpimg Legionella, MTB, 101

O  ALUOTOYEVNC OLOGTTOPA — EVOOKAPOITLON, EVOOYYELOKOL
KoaBetpec

O Amn’ gubelog HETaPOPA o TUPAKEIUEVEC EOTIEC -

VTECOKOTOC

Safdar N et al. Respir Care 2005;50:725
Nair BG et al. Crit Care Clin 2013;29:521



ATOTKIGUOG OVOTTVEVGTIKOD

Yyieis, un Kovavietég AocOgvelg
O Opogapuyyog : mpactvilovieg U An()}l(w HOG opo@apvyya Ko
GTPENTOKOKKOL, £idN KOTMOTEPOV OVOTVEVGTIKOV
) ) and GNB (60-70%) ot
ALOPIAOVL, avaepOPia S oUreus

O Kototepo avanvevoTiko: -
O O anotkiopog avéAvel Ue
Xpoviot Bpoyyrtiotkot Papvmra e vocov.

O Kototepo avamvevoTiko:
50% mpactviCovTeG

4 r Young PJ et al. Anaestesia 1999;54:1183
o1p SETOKOKK(N’ Kl',YOL GN B’ Safdar N et al. Respir Care 2005;50:725
GUGYETIOM Ue BOLPUTUTOL Niederman MS. Semin Respir Infect 1990;5:173

KOTTVIGULOTOC



ATOTKIGUOG OVOTTVEVGTIKOD

Teble 2. Risk Factors for Gram-Nagative Colonization of

, , , the Airway
O Ovoo 98\/81@ ULE ATTOIKIC UO TOV KOATWTEPOL Oropharynx

Serigus illness®

OVOTTVELGTIKOD £Y0VV GLY VA OTOIKIGTEL KOl Gt sming

Antibiotic use

GTOV 0pOPAPVYYO amtd To 1010 foakThipia s
Diabetes
Endotracheal intubation®

O Ot mopdyoviec KivoLVOD Y10 TOV OTTOIKIGLO Nantion’

e I , Hypotension
OVAOTEPODL KOl KATWTEPOL AVATVEVLOTIKOV i;i:]‘::;‘:g":”“”’jﬂﬂ"mw
£YOLV GMNUAVTIKEG OUOTOTNTEC Sy, snd s

Prior lung disezse
Tracheobronchial tree

O Kota kavova 0 amotkioog Tov 0popapuya drced e

Endotracheal intubation®

nponyeiton (€€. P. aeruginosa) Tacwonmy-

Viral tracheobronchitis®
Malautrition *

O O amoiKiopnog ToV AVAOTEPOV KOl TOV i oo oty
KOTOTEPOV AVATVEVGTIKOV Ocmpeital Cortac s

re Neurologic disease
TC p O ayysxog Tn g H A P ' E:tb;::taroid therapy
Branchiectasis, cystic fibrosis, ciliary dysfunction®
Acute fung injury
Niederman MS. Semin Respir Infect 1990;5:173 Chronic bronchitis

Surgery*
Prolanged hospitalization




ATOTKIGUOG OVOTTVEVGTIKOD

O O anokiopdc oonyel o€ mvevpovia yoti kKabe eilcpoenon
00MNYEL 6TV E1GOO0 GTO KATMTEPO AVATVEVCTIKO LUEYAAOV
UIKpoPlokod @opTiov amd avamTveELSTIKA TaOoyova.

O O anotkiolOC AmOTEAEL EVOEIET UVETAPKELNS TMV
CUVVTIKOV U OVIGROV — QOYOKVTTAP®OGT], ¥NLUIKN
avVOGio- KOl 1 OVETAPKELD VT TPOOIUOETEL TNV
ELPAVIOT TNG TTVELUOVING

Niederman MS. Semin Respir Infect 1990;5:173
Safdar N et al. Respir Care 2005;50:725



ATOIKIGUOC: TPOGKOAANON

['to TNV TpockOAANGN TOV PILUS

uikpofiov amartovvror: \

O Ymoodoysic 6to emOnAto
Y10, TO UkpOPio

GRAM - NEGATIYE BACTERIA —

BACTERIAL

BACTERI&FEXG— YARIABLES

PRODUCTS
O IpookoAinTiKa popro

1 MUCOIDMATERAL ——
0V pikpofPiov AT
O ITaBoAroywkol unyoavicpot PILUS

GLLVOG TTOV VO EXLTPETOVY AIRWAY

TNV TOPATETOAUEVT ETOPT) /
LETAED LkpoPiov Kot

emOniiov. %

Niederman MS.
Semin Respir Infect 1990;5:173 ;i”sﬁi{,’w HEMBRANE

/DH, PROTEASE CONTENT~—, o0

. ENYIRONMENT
. MUCUS GLYCOPROT EIN
s .I .........
J__f_ TLE —FanoNECTEN

CELLULAR YARIABLES




ATOIKIGUOC: TPOGKOAANON

O Ta owpopetikd emBNAla £xouv oLa@opeTIKOV Padpod cuyyévela
Y10, OLOPOPETIKE LKpOPia, Ty EMONA0 KATOTEPOV AVOTVEVLGTIKOD -
P. aeruginosa

O H napovsio vocov oonyel e avENon T@V VTOO0YEMV TOV
AVOTTVELGTIKOV EMONAioV

O H omoyvpuvousvn Bacikn pepuppavn anoteiel 10mo chHvoeong tov
ukpoBicwv

0 H rmopovoia alginate dievkordvel v tpockdAINcN GTA
emOnAlod KoTTOpO

O H nmapovcio ehaotaong avEavel TNV 1IKOVOTNTO TPOCKOAAN GG GTA
emOnAlod KotTtapa Kol amodouel tnv IgA

O DuumrpovekTivn
Niederman MS. Semin Respir Infect 1990;5:173



——————
O pOAOC TNG PIUTPOVEKTIVIG

O Exkpiveton 6Tov 0po@apuyyo Kot KAAVTTEL TO GTOUATIKO
EMONALO ELVODVTUC TNV TPOGKOAANGT GTPENTOKOKK®V

O 2tov¢ acOevelc 1| QIUTPOVEKTIVI EAATTOVETOL

" EAQTTOON QIUITPOVEKTIVIG TOV OPOV
" Amelev0Epmon eAGTACTC OITO OVOETEPOPIAN TTOV TNV OLUGTA
" AmelevBépmon npoteac®V ard Taboyova TOL AVUTVEVGTIKOV

O H gldtToon TS QIUTPOVEKTIVIIG EAUTTMOVEL TIC BEGELC
TPOGKOAANGTC TOV GTPENTOKOKK®OV KOl EVVOEL TOV
omotkiond amwd Gram (-) mikpopua.

Young PJ et al. Anaestesia 1999;54:1183



Epidemiology of Ventilator-acquired Pneumonia

Based on Protected Bronchoscopic Sampling

DAVID L. GEORGE, PAMELA S. FALK, RICHARD G. WUNDERINK, KENNETH V. LEEPER, Jr.,

G. UMBERTO MEDURI, ELAINE L. STEERE, CATHY E. CORBETT, and C. GLEN MAYHALL  aw ) RESPIR CRIT CARE MED 1998:158:1839-1847.

MICROORGANISMS ISOLATED FROM LOWER RESPIRATORY TRACT
SECRETIONS OF PATIENTS WITH NOSOCOMIAL PNEUMONIA

358 pts (62% MV) ce maboroyikn ME® — oy

=

O  2vAAoy1 OElYHATOV OO av/KOT. ﬁ;w Lo
OVOTTVEVGTIKO KOl TENTIKO KoOnueptva fmﬁmmm :
PBS xat PBAL oc¢ nepintwon mvevpoviog %ﬁﬁjﬂw“ :
28 eppdvicoy mvevpovio (7,8%) ot B _'
210 38,5% TOV TEPIMTOCEMV s
amopovodnkav >1 pkpofia o o

Admission serum

O To vrebBvvo taboyovo amopovodnke Tpv s <2293 s zome  ooms

Maximum positive end-expiratory
pressure > 7.5 cm H,0 46 1.4-151 0oz

TNV EUPAVLCT] TNGS TVEVUOVINGS OO TNV e A

tpayxeio (93,5%), tov opoeapuyya (42%) to o o m

20 14 11-18
4 3 5 5 (y 30 16 1124
GTO H(XXI: D) O . 40 19 1.2-3.2
50 23 1.2-4.2
Duration of mechanical
ventilation, d 0.0044
3 13 1.1-16
7 18 1.2-28

10 24 1343
14 3.4 15-78




Bacterial Colonization Patterns in Mechanically
Ventilated Patients with Traumatic and
Medical Head Injury

Incidence, Risk Factors, and Association with Ventilator-associated Pneumonia

SANTIAGO EWIG, ANTONI TORRES, MUSTAFA EL-EBIARY, NEUS FABREGAS, CARMEN HERNANDEZ,

JULIA GONZALEZ, JOSE MARIA NICOLAS, and LUIS SOTO AM ] RESPIR CRIT CARE MED 1999;159:188-198.

O 48 dwncoinvouevol pts

O ANyn oetypdtov amd av/KoT. dVOTVEVGTIKO Kol
nenTIKO koOnuepva yia 4 d kot ka0e 3d petd

0o Group 1: S. pneumoniae, MSSA, H. influenzae
Group 2: P. aeruginosa, Acinetobacter spp, GNEB

O O omrolKiopnog TOL OV. UVUTVEVGTIKOD NTOV

TPOOLHOECIKOC TUPAYOVTUS Y10, GLTOV TOV
katotepov (Group 1: OR 9,9/ Group 2:0R 23,9)

O O amoKiGUOG TOL KATMTEPOV UVATVEVGTIKOV UE
nafoyova tov Group 1 katd v €icodo ot MEOG

nrov tpodtafeTiKds mapdyovtag yio ELeAvion
npownc VAP (OR 4,1)

O

Group | pathogens
75+

50+

Y%

25+

NS/PS TBAS PSB GJ

Group Il pathogens

757 p<0.001  p<0.0001 ps0.01
58 60

50

%

254

0

NS/PS TBAS PSB GJ

Figure 1. Comparison of initial and follow-up colonization rates
with Group | and Group Il pathogens at different sites. NS = nasa
swab; PS = pharyngeal swab; TBAS = tracheobronchial aspirate;
PSB = protected specimen brush; G = gastric juice. Sofid bars =
initial colonization rate in %; dotted bars = follow-up colonizatior
rate in %. Group | pathogens: p = NS for all comparisons. (See Mer+



['aoTp1KOC amoTKIGUOG

O Xevym dtoua to pikpoPia wov enirovovy 6to 0EIvVo
repdArlov Tov oTOoUd YOV Elvon EAAYICTA

O 2touc acOeveic T0 GTOUAYL OTTOTEAEL OLVNTIKA GTUAVTIKY
oegapuevn yia agpofio Gram (-) uikpofia

O H elattmon ¢ yooTpiknc oSvtntog (avtiodiva,
avtayoviotéc H, vmodoyéwv, PPIS) av&dvel 1o yaotpikd
OTTOIKIO O

O H evrepikn oition amotelel mapdyovia KivovHvVov yio
YOGTPIKO OTTOIKIGHO.

Young PJ et al. Anaestesia 1999;54:1183
Safdar N et al. Respir Care 2005;50:725



['aoTp1KOC amoTKIGUOG

O Ta Paktiplo TOL GTOUAYOV TAALVOPOLOVY GTOV
0160¢a& Y0 Kol vrofondovueva and TNV LLTIO BEoT KO
TNV TOPOLVGia pivo- 1 GTOUOTOYOGTPIKOV KOOETpOL
KOTOAYOVV GTNV TPOyEiN

O H onuoacio tov otoudyov otnv naboyevela tng VAP
etval opelAeyouev

O daivetol OTL TOPA TO GNUAVTIIKO OTOIKIGUO TOV, TO

MEMTIKO OEV UTOTELEL TNV TPOTUPYLIKY] TNYN
OTTOLKIGUOV TOV KOTOTEPOV UVUTVEVGTIKOV

Young PJ et al. Anaestesia 1999;54:1183
Safdar N et al. Respir Care 2005;50:725
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AUVVTIKOL UNYOVICUOL

O To avedtepo avamveLsTIKO Kol
TO TEMTIKO GVOTNUA ETVOL
OTOIKICUEVA a0 PaKTnpla

O To Kat®dTEPO AVATVEVLGTIKO
0€V EIVOL ATOIKIGUEVO CE
VYIELC UN KOTTVIGTEG, TOPd TIC
UIKPOEIGPOPNGELC TOV
cuuPaivouv Katd TOV VTVO

O H owtmpnon oteipov
ePPAALOVTOC KATM amd TNV
TpoyElo emTEAEITOL YAPT) GE
lio GELPA QUVVTIKOV
UNYOVICULOV.

Table 1.  Normal Host Defenses for Prevention of Pneumonia

Anatomy of airways
Cough reflex

Mucus

Mucociliary clearance
Alveolar macrophages
Leukocytes
Immunoglobulins
Complement
Lactoferrin

Basement membrane

Amowionog: mopovacio faktnpiov ce
&va BAevvoydvo ympic mpokAnon
avTiOpaoNS OO TOV OPYOUVIGUO KOl
YOPIC OVGUEVEIS EMTTOCELC,.

Safdar N et al. Respir Care 2005;50:725



ITaBoyévera

" 'EXTTTOGT QUUVTIKOV UNYOVIGUOV
AMOY® acBEvelac, vTokeipevmv
VOGN UAT®V, VTOGITIGLOV

= Y€ OICOANVOUEVOLS acOeveic:
KOTQpynom tov Pryo ko e
BAevvokpooomtng Kdbapong
TPOVUOTIGUOG ETONALOVL,
ONULOVPYIO GUVEYELNC Y10 TN
LETAPOPA LUIKpOPimV —
Ilvevuovia cyetilouevy ue tov

EVOOTPOAYELAKO CWANVA.
Safdar N et al. Respir Care 2005;50:725



Association of Noninvasive Ventilation With Nosocomial Infections

and Survival in Critically 11l Patients
Emmanuelle Girou, PharmD; Frédérique Schortgen, MD; Christophe Delclaux, MD; Christian Brun-Buisson, MD;
Francois Blot, MD; Yannick Lefort, MD; Frangois Lemaire, MD; Laurent Brochard, MD

NN (n=50) W Corwvenlional MV (n=50)

0 | I I

Fd
on

0o 100 pts ue AECOPD, CPE - 50
mov avtipetonionkayv pe NIV
Kot 50 ue MV — kowva
YOPOKTNPLOTIKA

O Avyotepec Aownméeig (p=0.006)

. =k b3
= o L

Percentage of Nosocomial Infections
(4]

O Avyotepa avtirotikd (p=0.01) posspemirnliiero Al it
O Bpaybtepn voonieio ot ME® Remaring Fes of Nosocomialnfecion
(p=0.02) P
O IItoon tng Bvntotntog otn e o v
ME® (p=0.02) N
02

Corventional v
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Evootpayelak0c cmANvog

O Ilopakdumtel Toug PLGIOAOYTIKOVE %
CLULLVTIKOVC UNYOVIGLOVE, TPAVUATICEL TOV
AEPOALYDYO KO OMNUOVPYEL GUVEYELN
LETAED AVAOTEPOL KOl KATMOTEPOL
OVOTTVEVLGTIKOV

O Ilopeumodilel mv PAEVVOKPOCGMTY
KaBapon — eEAdTTOON TOYVTNTOG,
APLOGTOGT

O TpoavpatiCer to fAevvoydvo evvomVTOC
TNV TPOGKOAANON TV LKpoBimv

O Emupeénel cuykeEVTpmon TV EKKPIGEDV

névm omd to cuff, mov ot cuvvéyela
ELGEPYOVTUL OTO KOTMOTEPO OVOTTVEVCTUKO.  Fiowre 5 an iite cof i to s il s o

30ecmH0 in a 2-cm-diameter cylinder demonstrating the
Nair BG et al. Crit Care Clin 2013;29:521
Young PJ et al. Anaestesia 1999;54:1183

mechanism of leakage along folds within the cuff wall.



Evootpayeioakoc GmANVoC

O Amotelel deapevn BoKTnpileV TOV TPOCKOAAMVTOL
OTNV ETLPAVELE TOV Ko Onutovpyovv BropeuPpdvn -
biofilm

O H ovykévipmon tov Baktnpiov avépyeton og 10° cfu/cm
COANVO

O Tunpoata tov biofilm propei vo katainEovv 6o
KOTOTEPO UVUTVEVOTIKO AOY® TNG PONG TOV AEPD. 1
KOTA TNV €16000 TOV KOOETpAL AvopPOPN GG

0 To biofilm tpootateder Ta pikpoPio amd to aviProTikd
KOl TOVG OLUVVTIKOVG UNYOVIGLOVS TOV OPYOVIGUOU KOl
amOTEAEL 0TI AVOEKTIKOV GTEAEY DV

Young PJ et al. Anaestesia 1999;54:1183
Safdar N et al. Respir Care 2005;50:725



The presence and sequence of endotracheal tube colonization in
patients undergoing mechanical ventilation

C. Feldman*, M. Kassel**, J. Cantrell’, S. Kaka**, R. Morar*, A. Goolam Mahomed?*, J.I. Philips® ,
Eur Bespir J 1999 13: 546-551

o  Biofilm vapye oe 6Lovc tovg ETT petd v
ATOGMAN VOGO
O Xe 18/21 acbOeveic amopovabnkay gram (-) Baxtipia |

O Xe 8/13 acOeveic ue VAP 10 1010 tikpofio
aropovmdnke and tov ETT xat Ti¢ ekkpicelg tov
KOTOTEPOV OVATVELGTIKOD

Site of colonization
2E1pd ATOIKIGHOV Oropharynx 3 o0 oo™
Opopapuyyog: 36h astie o G0 S 0"

LRT R X
2TOUOYOG: 36-60h o
Koazt. avomvevotikd: 60-84h 012 2 % #mﬁ'ﬂ 72 6 % 108
ETT: 60_96h Fig. 2. - The time sequence of colonization of the oropharynx, the

stomach (gastric), the lower respiratory tract (LRT jand the endotracheal — Fig. 1. - The appearance of a biofilm on scanning electron microscopy
tube (ETT) by Acinetobacter anitratus (Gram-negative isolates; @) in  of the interior of an endotracheal mibe of a patient following extubation.

four patients and by staphylococeal isolates (Gram-positive isolates; 0) a) Shows the dense amorphous material covering much of the interior of

in four patients ’ : ! the wbe, with additional material projecting into the lumen of the mbe

! pr ) {arrow). b) Shows micro-organisms apparently adhering to the amor-
phous matrix (arrow).
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VAT

O H xAvikn onuocio tng VAT ogv
EYEL OLEVKPIVIOTEL

O Mmnopeln Ogpaneio g va
TPOoAAPEL TNV EKONAMGOT TNG
VAP 1] mpOKeLTal YL 0DTOTEAN
ovtoTnTa, aveCdptnTn and

VAP? " Bacterial Pathogens ”{j%;}l Host Lung Defenses |

Xperaleton mavta Oepameio?
{ 1 Colonizati
H VAT oeaivetal va oonyet o€

EMUNKVVGT] TOV UNYOVIKOV ﬁ
CLEPIGLLOV KOl TG VOOTAELNC Kol .

Nasopharyngeal
Colonization

|

Bacteria/Secretions
Leak Around ETT Cuff
ETT Biofilm

O O

mlovmdc 0ONYEL o€ OENGT NG
OvntoOTNTOS. AVTEC O1 GUVETELEC
uetpralovron pe tn Oepameio.

Nair BG et al. Crit Care Clin 2013;29:521 Craven DE et al. Clin Infect Dis 2010:51:559



2 TOLLOTIKT] VYLEWVN

O H anoAeio TG GTOUATIKNG DYLEWVNC GTOVS PapEmg
TAGYOVTEC OONYEL GE UTTOLKIGLO T1|G 000VTIKTC
mAaxag a6 Staphylococcus aureus ko Gram (-)
uikpoPia, avti tov un taboydvav wkKpoPimv mov
VTTAPYOVV PUGIOAOYIKA

O To pikpoPra tng 000vTIKNG TAGKAS cUYVQ
QVTIKOTOTTTPILOVV AVTA TNG TPOYELOC

Young PJ et al. Anaestesia 1999;54:1183



Oral hygiene care for critically ill patients to prevent
ventilator-associated pneumonia (Review) @

Shi 7, Xie H, Wang I, Zhang (), Wu Y, Chen E, Ng L, Worthington HV, Needleman I, Furness Cﬂp}?right ® 2013 The Cochrane Collaboratiol

5 THE COCHRANE
COLLABORATION®

ABSTRACT
Background

Ventilator-associated pneumonia (VAP) is defined as pneumonia developing in persons who have received mechanical ventilation for
ar least 48 hours. VAP is a potentially serious complication in these patients who are already critically ill. Oral hygiene care (OHC),
using either 2 mouthrinse, gel, toothbrush, or combination, together with aspiration of secretions may reduce the risk of VAP in these

patients.
Objectives

To assess the effects of OHC on the incidence of VAP in critically ill patients receiving mechanical ventlation in intensive care units
(ICUs) in hospitals.

Authors’ conclusions

Effective OHC is important for ventilated patients in intensive care. OHC that includes either chlorhexidine mouthwash or gel is

associated with a 40% reduction in the odds of developing ventlator-associated pneumonia in critically ill adules. However, there is no

evidence of a difference in the outcomes of mortality, duration of mechanical ventilation or duration of [LU stay. There 1s no evidence
that OHC including both CHX and toothbrushing is different from OHC with CHX alone, and some weak evidence to suggest that
povidone iodine mouthrinse is more effective than saline in reducing VAP. There is insufhicient evidence to determine whether powered

toothbrushing or other oral care solutions are effective in reducing VAP
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[Topappiviol KOATOL

O O kivouvog TapopPIVOKOATITIONS QLEAVETUL OTOV DTTAPYEL
PLVOTPOYELOKOC KOl PLVOYOGTPIKOC GOANVOLC
O Xvvibo¢ mpoketton yio Aoiumén and Gram (-)

O H mopopptvoKoARiTION GYETICETOL NE AVENUEVO KIVOUVO
VAP (RR: 2.3)

O Agv €Yel OIEVKPIVIGTEL OV 1 TOPAPPIVOKOATITION
wponyeiton Ko tpootabétel oe VAP 1 av amAd cuvomdpyet

O 2Xe acBeveic pue tavtdoypovn VAP kot mopopptvoKoATiTION
ta 010 pkpoOPra awopovavovtal Kot otd TiC 000 E0TIEC.

Young PJ et al. Anaestesia 1999;54:1183
Safdar N et al. Respir Care 2005;50:725



ITaBoyEvera

ENDOGENOUS EXOGENOUS

Upper Aero-Digestive Ventilator Circuit

Tract Colonisation Contamination

!

!
Inhalation
\* H‘f

Figure 4 The pathogenesis of VAP.

Young PJ et al. Anaestesia 1999;54:1183
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Nocokouelako TeptBaAiov

O To xkdKA®UO TO OVOTVEVGTNPO UTOPEL VO ATTOTEAEL TTNYN
LUiKpoPiwv — o1 TOALOL Ye1PIG oL ATOTEAOVV EMPOAPLVTIKO
Topayovta

O Negpo: P. aeruginosa, S. maltophila, A. baumannii
O ocvyvOTEPO EUTAEKOUEVOC UIKPOOPYOVIGUOC GE EMIOT UK
HAP eivar n Legionella — 6ye06v 10 1/3 TV teputtdcemv
NG VOGOU OlOTTIGTMOVOVTOL GE VOGOKOUELNKO TEPIPAALOV

O Aépog: n mapovoio pokntov (Aspergillus) umopel va
amTOoTEAEGEL AMEIA Y10, acOeveic oe avocokatactoAn (HIV,
LETAUOCYEVCELS)

Safdar N et al. Respir care 2005;50:725
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Emonuikn VAP

O Xvviotazol o VAP
AOY® polvcuévmv
GUGKgU(bV Kal Nebulized medication gf:::ng;;n::;:;;amphma

r Pseudomonas aeruginosa
8\}8 O GKOT[IO)V Mycobacterium tuberculosis

Ventilator circuits and equipment, humidifiers, and respirometers Acinetobacter calcoaceticus
2 O O 3 . S A R S 5 O 0/ Burkholderia cereus
D . TO 0 Pseudomonas aeruginosa
Ice and water Legionella pneumophila

T O)V T[ p d) T O)V Pseudomonas aeruginosa

Nontuberculous mycobacteria

7[ 8 p lT[T d) G 8 O)V a(P O p 01’) G 8 Bronchoscopes Pseudomonas aeruginosa

Mycobacterium tuberculosis

8pyaCé HSVOD g ﬁ Nontuberculous mycobacteria

Fingernails and hands of health care workers Pseudomonas aeruginosa

V O Gn }\‘ 81) é u 8V OU g G 8 Klebsiella pneumoniae

Miscellaneous

4 Milk bank pasteurizer Pseudomonas aeruginosa
VOGOKOUELN

Blood-gas analyzer Pseudomonas aeruginosa

Table 2. Reported Outbreaks of Ventilator-Associated Pneumonia Traced to Environmental Sources

Source of Outbreak Organisms

Reusable electronic ventilator probes and sensors Burkholderia cepacia

Mouthwash Burkholderia cepacia

D Le g i O n e I I a Food coloring dye Pseudomonas aeruginosa

Burkhelderia cepacia
n e u m O h I I a 10{ Infected patients or health-care workers SARS human coronavirus
] o Ll
Influenza A, respiratory syncytial virus
Mycobacterium tuberculosis
Methicillin-resistant Staphylococcus aureus

Safdar N et al. Respir care 2005;50:725 Ambient air Aspergillus, zygomycetes
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Emonuioroyio: HAP

O Eitvown ogdtepn 6 cuyvOTNTO EVOOVOGOKOUELNKT
Aoipmen
O 5-10 HAP /1000 voonAeiec

O 15% tov AowwmEemv mov oyeTICOVTOL LE TIC VINPEGIEC
vyelog

O "Eyxeltnv vynAdtepmn Ovntdnta an’ OAEC TIC
EVOOVOCOKOUELOKEC AOTUMEELS
O Aopn Bvntomra: 30-70%

Bouza E et al. In: Infectious Diseases in Critical Care,

2nd ed, Cuhna BA (ed), 2007, NY, Informa

Craven DE et al. In: Hospital infections, 51 ed, Jarvis WR (ed),
2007,Lippincott Williams& Wilkins

Nair GB et al. Crit Care Med 2013;29:521

Safdar N et al. Respir care 2005;50:725



—!
Emonuioioyio: VAP

O 6-20 eopéc ouyvdTEPD GE NAGOANVOUEVOLS acBevelc — 1) MO
GLYVN EVOovocoKouelokn Aoipnwén ce ME®

O Zuyvomro:  Xepovpykéc MEG®/ molvtpovpariss: 15,2/1000 d
Xepovpyikéc ME®: 9,3/1000 d
[TaBoroywég ME®: 4,9/1000 d
Ytepavioio Movada: 4,4/1000 d

2010: 0-5,8/1000 d
O Enitntoon: 3% ava nuepa tig tpodtec S nuUEPES, 2% ava
nuépa tic nuepeg 5-10, 1% ava nuepa amo kel Kot TEPQ

Bouza E et al. In: Infectious Diseases in Critical Care,

2nd ed, Cuhna BA (ed), 2007, NY, Informa

Craven DE et al. In: Hospital infections, 51 ed, Jarvis WR (ed),
2007, Lippincott Williams& Wilkins

Nair GB et al. Crit Care Med 2013;29:521

Safdar N et al. Respir care 2005;50:725
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Emonuioioyio: VAP

EmunAéov k6otoc: 10.000-40.000%

[Hapdtaon voonieiog: 4-13 nuépec

[Tapdtaon voonieioc oe ME®: 6 nuepec

[Tapdtaon unyoavikov aeptopov: 10 nuepec

AvEnon voonpotmrtac (Baktnproupio 4-38%, epmomua 5-8%)
Aopn Bvnrotnrta: 20-60%
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State of the Art

Ventilator-associated Pneumonia
Jean Chastre and Jean-Yves Fagon Am ] Respir Crit Care Med Vol 165. pp 867-903, 2002

O Tokpunmpla odyvoons s VAP dtapépouv otig o1dpopeg HeEAETEC

O H Bapdinta g vrokeipevng vocou amoteAel Tapdyovto Kivouvoy Yid
v eueavion g VAP — emouévag n ciykpion g Bvnrotnrac uetald
ovo ouddwv (ne ko yopic VAP) mpodmobétetl 611 o1 opddec Oa eivon
101EC 6€ OAOVG TOVE VTTOAOITOVS TOPAYOVTEC.

TABLE 4. MORTALITY RATES AND RISK RATIOS FOR DEATH ATTRIBUTABLE TO NOSOCOMIAL
PNEUMONIA IN MATCHED CASE-CONTROL STUDIES

] . Crude Mortality . .
Diagnostic ~ Type of No. of Attributable Risk

First Author  Ref. Criteria Patient Cases  Cases(%) Controls (%) Mortality (%) Ratio  pValue
Craig 83  Clinical ICU 54 204 5.6 14.8 36 <001
Fagon 81  PSB+BAL Ventilated 48 54.2 27.1 271 20  <0.07
Cunnion 84  Clinical Surgical 20 55.0 5.0 50.0 232 <0.002

ICU 20 55.0 75 47.5 151 < 0.002
Baker 44 PSB/BAL Medical 62 24.0 24.0 0 1 NS
Papazian 85 PSB ICU 85 40.0 38.8 1.2 1.3 NS
Heyland 86  PSB/BAL Trauma 177 23.7 17.9 58 1.3 NS
Bercault &7  PSB Ventilated 135 41.0 14.0 27.0 2.7* 0.03

Definition of abbreviations: BAL = bronchoalveolar lavage; ICU = intensive care unit; NS = not significant; PSB = protected specimen
brush.
* Odds ratio.



The Severity of ICU-Acquired Pneumonia

Hugues Marechal - Nathalie Layios - Pierre Damas Curr Infect Dis Rep (2013) 15:380-384

Conclusion

In conclusion, the severity of VAP depends on the underlying

. - disease’s severity in ICU patients. The more sick the patient is,
f— the more prompt he or she is to become infected, and the more
’ severe this infection will be. This explains why patients devel-
6 oping VAP have a high mortality, as compared with patients
_, o o . o who do not, and also why prevention measures have little
_— =84 e 18 - impact on the outcome. This is the end of the seemingly
2 paradox.
! non infected " CUineckdwithsspsis  KCUinfected vih sevre sepsis 10U nfected wih sepic shask

Fig. 1 Partition of SOFA,, according to the severity of infection. SOFA,, is the sum of'all the organ dysfunctions or failures during the ICU stay.
SOFAprcins 15 the sum of all the organ dysfunctions or failures before the occurrence of ICU-acquired infection
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Table 3—Potential Risk Factors for NP*

Early-Onset NP Late-Onset NP Combined NP
(n = 3,483)1 (n=3433)t (n = 3,668)
Variables 'AOR  05%Cl  pVaie AOR  O5%Cl  pVaue AOR  95%CI  pVale

Ccorp 1.58 1.58-2.23 < 0.001
APACHE 1I score 1.06 1.05-1.06 < 0.001 1.04 1.03-1.05 = 0.001

(1-point increments)
Reintubation 742 5.94-0.26 < 0.001 3.03 2.41-3.82 < 0.001
Antacids 1.43 121-1.70 0.034
Vasopressors 1.94 1.66-2.27 <0001 162 1.26-2.05 0.040
H, blockers 1.72 1.47-2.01 <0001 236 1.77-3.15 0.003 142 1.22-1.66 0.029
MVLOS (1-day 1.31 1.20-1.34 <0001 126 1.24-1.28 = 0.001

increments)
Tracheostomy T 2.08-3.68 <0001 263 2.16-3.21 < 0.001
CHF 2.03 L.54-267 0.011
Intercept 0010 0.008-0.013 — 0.003  0.002-0.004 — 0011 0.009-0.014 —

*H, = histamine type-2 receptor; MVLOS = mechanical ventilation length of stay prior to developing NP; CHF = congestive heart failure.

tLogistic regression models with NP as the dependent outcome variable. Numbers in parentheses represent the cohort size analyzed. Patients with
late-onset NP were excluded from the analysis of risk factors for early-onset NP, and patients with early-onset NP were excluded from the analysis
of risk factors for late-onset NP.

O Ot moapdyoviec KivoOVOoL OlopEPOVY UEPIKMS OGOV 0pOopd. TO
Ypovo Evapéinc tnc VAP
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