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O1 KOIVWVIKOOIKOVOMIKEG ETTITITWOEIG TWV
VOO OKOMEIOKWY AOINWEEWV:
voonpoTnTa, BvnTtoTnTa, KOOTOG KAl TTPOANYN

2 EKATOMMUPIO VOOOKOMEIOKEG AoIpwEeig/ETog oTig HITA

[Mlapdaraon TNG NUEPWYV VOO NAEIOG: OUPOAOINWEEIG 1-4, XEIPOUPYIKEG
AoIpWEEIG 7-8.2, AOIHWEEIG TNG AIJATIKNG PONG 7-21, Trveupovia 6.8-30
Adpn BvnNToTNTA: AOINWEEIG TNG AINATIKNG pong 23.8-50%, TTveupovia
14.8-71%

ATTO00100EVN BVNTOTNTA: AOCINWEEIG TNG AINATIKAG pong 16.3-35%,
TTVEUMOVIA 6.8-30%

KooT1og: oupoAoipwéeic 558-593 §, XEIPOUPYIKEG AOIHWEEIG 2,734 5,
AOIHWEEIG TNG AIHATIKNG pong 3,061-40,000 $, tTrveupovia 4,047 $

«AKOHN KAl EVa EAAXIOTA ATTOTEAECHATIKO TTPOYPOAHHA EAEYXOU TWYV
AOIHWEEWY OIKAIOAOYEI TO KOGTOG TOU




To KAIVIKO KOl OIKOVOMIKO KOOTOG TNG VOOOKOUEINKNG
TTVEUMOVIOG

2UCTNHATIKA avAAUCN TWV HEAETWYV TTOU dnpooilsuOnkav JeTa 1o 1990

10-20% TwvV acBevwy TTOU UTTORAAAOVTAI OE HNXAVIKO AEPICHO VIO
>48 wpeg Ba avarrTtugouv VAP

H milavoTnta Bavarou givai SITTAdoia
O emmimTA¢ov Xpovog voonAciag Twv acBevwy pe VAP gival 6.10 nMEPEG
EmmittAéov k60T0G 10,019 $

O1 xeIpoupyIKOi 0OBEVEIG TTOU AVATTTUCCOUV OHyn Kal TTVEUHOoVIA
EXOUV HEON OIAPKEIO VOONAEIOG 23.7 NUEPEG, ETTITTAEOV KOOTOG
80,000 $ ka1 OvnroTnTa 27.9% £vw HE ONWYnN Kal XWPIG TTVEUMOVIA,
10,3 nuépeg, 30,800 $ kai 18.7% avrioToIxa

Aug¢non Tou xpovou voonAciag: 10 nuEpeG. EmmiTTAéov KOoTOG 40,000 $




Ol VOOOKOMEIOKES AOIHWEEIG AUCAVOUV TN
BvnrtoTnTa Twyv acBevwy otn MEO;

«Av Kal Oev EXEl ATTOOEIXOEI TTEICTIKA HIA EVUOEIO OXEON AVAUECO OTIG
VOO OKOMEIOKEG AOINWEEIC Kal oTn BvnToTnTa otn MEO, eival Tifavo va
OUMTTEPAVEI KOVEIG OTI Ol VOOOKOMEIOKEG AOINWEEIG AUSAVOUV TOV
Kivouvo BavaTou Twy acOevwy TTOU BPIiCKOVTOI OE KPIoIUN
KAaTaoTaon.

Mia 1710 aKpIfNG avaAuon OEIXVEl OTI:

1.H emidpaon otn BvnToTnTa €ival TTOAU TTIBAVNA YIA TNV TTVEUMOVIA,
au@ifoAn yia tn BakTnplaigia Kal aeRain yia TIG OUPOAOINWEEIG
2.0 KivOUVvOoG augcavel Je Tn O1apKela TrTapapovng otn MEG©

3.H pikpofiakn aiTioAoyia TPOTTOTTOIEI TOV KIiVOUVO

4.H emmidpacn €ival TTIo ICXUPK OTOUG AIYOTEPO Bapia acBEeVEIG,
mIOava eTTEION N BAPUTNTA TNG UTTOKEINEVNG VOO OU TTAPAMNEVEI O TTIO
IOXUPOG TTAPAYOVTAG>




Moia gival n (adpn) OvnroTnta tnG VAP,

H oyipn VAP gpg@avilel BvnrotnTa 65%

H OvnroTnta givai 45.5%

Eival 50%

Eivail 41%

Eivail 15% ka1 23% oTig 14 Kail 28 NMEPEG AVTICTOIXO




Intensive Care Med. 2002 Feb;28(2):154-63. Epub 2002 Jan 16.
Mortality associated with late-onset pneumonia in the intensive care unit: results of a multi-center cohort study.
Moine P, Timsit JE De Lassence A, Troche G, Fosse JP. Alberi C, Cohen Y- OUTCOMEREA study ar

Département d'Anesthésie Réanimation, CHU de Bicétre, 78 rue du Général Leclerc, 94275 Le Kremlin Bicétre cedex, France. pieme moine1@fnac.net

“Inappropriately treated LOP remained significantly
associated with an increased risk of mortality
(HR=1.69, 95% CI 1.08-2.65, p=0.022), whereas

appropriately treated LOP did not (HR=1.44, 95% CiI
0.75-2.76, p=0.27).

In addition to severity scores, the underlying medi cal
conditions and the evolution of severity within the first
4 days In ICU, late-onset pneumonia independently
contribute to ICU patient mortality when empirical
antibiotic treatment is not immediately appropriate




H OvnTtoTnTa TWV TTOAAATTAWYV ETTEICOOIWV AVETTAPKWGS
Oepartreupévng VAP

AvadpoMIKN HEAETN o€ 82 acBeveig Pe TTOAAATTAG eTTEICOOIO VAP
2UVOAo £1TEI000IWY: 200

2uxvortepa Traboyova: Acinetobacter spp, Stenotrophomonas
maltophilia, Alcaligenes xylosoxidans

OvnroTnTa:
3.6% xwpic eTeEIcodIo VAP
8.8% Me eva errEIcooio VAP
45% Je TTEPICOCOTEPA ETTEICOOIO VAP

Ta TTOAAATTAG ETTEICOOIA OXETICOVTAI NE MEYOAUTEPO OICTNHA
voonAeiag otn MEO (p=0.007) ka1 gnxavikou agpiopou (p=0.005)




Mwc¢ opideTal n aTodIO0UEVN (N ATTOOOTEN)
BvntoTnTAQ;

Q¢ armrodi1d0opevn OvnToTNTA OPICETAI I O10POPA TTOU
TTPOKUTTTEI AV ATTO T CUVOAIKN BvnToTnTa agaipedei n
OvnNTOTNTA TTOU OVTIOTOIXEI OTNV UTTOKEIMEVH VOO O

H amoAutn ammodidopevn BvnroTtnta tng VAP/HAP €givai n
o1a@opa HETAEU TNG OAIKNG BvnNTOTNTAG GTOV TTANOUCHO TNG
MEAETNG, HEIOV TN BvnNTOTNTA TOU TTANBUCHOU TWV aocBevwy

xwpic VAP/HAP

Mia aAAn EKppacn TNG ATTOOIOOMEVNG BVNTOTNTAG HTTOPEI
VO YIVEI HEOW TNG O1aipeons Twy OR BvnNTOTNTAG O£ £EVa
TTAnOuocpo pe VAP/HAP o1a Tou idiou OR o€ avTioToIXOo

TTAnOBuopuo xwpic VAP/HAP




[Mloon gival n arrodidopeEvVN BvNTOTNTA TNG
VOO OKOMEIOKNG TTVEUMOVIAG;

Eival 42.8%, av n TTveupovia o@eileTal o€
P. aeruginosa i Acinetobacter spp.

Eival 15-27%

Eival 16.2% av o ac0evig Aaupavel
KATAAANAN avTIHIKPORIOKA aywyn KAl
24.7%, av Aapfavel akatadAAnAn

Eival mrepitrou 40%, av o@eiAeTal o€ P.
aeruginosa

Eival 26-28% HETG a1T0 VOO hAsia yia
Bapia CAP

Eivar 13.3%

MeTa atrd TauTion Twv acBevwyv pe VAP Je
EKEIVOUG XWpig, ouptrepaiveTal 611 n VAP
a1TOTEAEI AVEEAPTNTO TTAPAYOVTA KIVOUVOU
Bavarou (OR 2.1, 95% Cl, 1.2-3.1, p=0.008)

Eivalr 16%

Eivair 30.3-35%
Eivar 18.5% ka1 6gv eTTnpeaderal

xopnynon
TNG KATtaAAnAngG avrigikpoBIaKnG aywyng

Eival 40% av 1o aitio gival o MRSA

Eival 32% yia Tn pikpofioAoyika
O1ayVWOHEVN TTVEUHOVIO




[Mloon gival n arrodIdopeEVN BvNTOTNTA TNG
VOO OKOMEIOKNG TTVEUMOVIOG;

H atmrodidopevn OvnroTnrta givai 7.3- 7.7%

Y1roAoyiletal o€ 8.1%

Eival HEyOAUTEPN OE XEIPOUPYIKOUG OOBEVEIGC , OE OOOUG OEV EXOUV
TTOAU UWnAO SAPS Kal £€XOUV TTOAUOPYOVIKI OVETTAPKEIA

ETTnpeadeTal amro Tov Xpovo eppaviong tnG VAP aAAd oxi1 atro Ta
TTOAUQVOEKTIKO TTOB0oYOoVval!

AvaAuon Twy oToIXEIWV TNG Baong 6sdopevwvy OUTCOMEREA
Alapkeia; 1997-2008. Api1Buog acBevwy: 4,479

H ammodidopevn Ovnrotnra givail 1% oTig 30 nueEpES kai 1.5 % oTig 60
NUEPES

H armoo1d0opevn BvnroTnta ival 6-9% (3-17% avaAoya HE TNV OHAOO)




il 199 i 3 04
Hospitalacquired pneumuma.Altributablemortalily and morhicy

Lot S, Kaiser DL, Mori M, Woolson RF, WenzelRP.
rospa pioemilogy, Chang Gung NemoralHosptl Tael Taivan.

Absract

Aofal o 00 consecutve episodes of nasocamal peumonia i 907 patknts Was IGentfed b routn surveilance at e Uniersiy of Virgna Medical Center betvegn 1979 and 1963 (8.
episodesi1 000 admissions). When onl nialepisodes were examined, 630 pa ntscampnsedtnestudysample.Tneoverallcase alaly e Was J %Slepwise\og’ It eqression
Iccated that fme fom admission o pneumana (p = 0.0005), aqe {p s than 0.0001), prioruse of mechanical venilaton 0 = 0.0032), and neapisic disease (0 = 0.0062) were associated
Wih martaly. Mutiple reqression analyss inlcated hatthe facors associted wih Increased ength of Raspralizaton nchuce dposmacneaslomy silus 0 = .00 pror mechanical
ventiaton (p= 0.0001), mmunosuppressive or eukapenic tats (p = 0.0005), nasogastic induoaton (o= 0 0003, and por bacteremia (p= 0.0127). A sampled, ndivdually maiched conort
Sy (n= 14 pairs| s conducted o lemine the propardon of mortalty i Cases tat was arbutabe 0 ections (33%) and 0 delemine E4cess Nospia tay (seven days) among e
Dt it nosacarmial pneumania, Excess sty was sattall sificant o ess than 0 Q00KZCDUt poparionalmotaly s cnly marginlly sgnficant (= 0 08522 3ur fdings stqgest
I3t nosacomial pnemania accaunts for approximately 3% of he crude morally and confioutes sgncant o he ecanom prolonged nospralizaton

| —1



Cancer, 1992 Jun 109(11) 265362

Nosocomial pneumonia in patients having bone marrow transplant, Attributable mortalty and risk factors,
PannutiC, Gingrch R, Praller MA, Kao C, WenzelRP.

Oivison of GeneralMedicing, Cinial Epidemiolagy, and heah Sanices Research, Univerty oflowa Collge of Medicne lowa Ciy.

Abstract
The authors perfﬂrmed a Matched historic conort sludy to determine he attrbuianle mnna\iw AN risk factors for nosacomial DﬂELIIﬂOﬂia 1 bone marmow i ansp\ant (BMT) lEEipiE s, Al

Daients Wil nosacomial pneumana i a Universty trliary care center were idenired by a prospective suveilance system between 1360 &nd 1966, Contrl patients were Selected from the
Dopulgtion of BT paients. The crude moraly for 55 patients wih nosocomial pneumania was 74 % (30% confdence nterval [CI93], 63% to 66%). The excess o arioutable martay was
01,6 (CI93, 4.7 10 80%. Asperailus Species represented the most fequent eilogic aqent i his Seres, causing 20 ofhe &5 (36%) episodes. The atirbutable mortalty of Asperailus
SOECES pneumonia along was 6% (G139, 25.6% 10 100%). Far aeath mthe hospral the risk ratio for all 59 case: patients refaive to controlpafiens was 9.3 (C1%0, 4110 22.1). To evaluate
Seyeralriskfactrs simutaneusly & mutle ogitic reqression analysis using a conditonalikefiood method was performed. A mathematical model with e variabls best prediced
M0S0COM il pneumania n our patients: e oceurence: of iher nasocomial inecions Defore the diaqnosis of preumonia, alogeneic BT, and the use of metholrexate. The presence of oner
nosocomial nfectons before the diagnasis of pneumonia remained a signicant ndependent ik factor, with an odds ratlo of 13.27 (CI9%, 2,51 o 70.2)afer adjustment for e use of
methotreyate and aloqgneic BT, Mostimportantly. efectve medhods for preventing nosocomial pneumonias in BT recipients will ave an enamous effecton crude mortlty.



Incidence, Etiology, and Outcome of
Nosocomial Pneumonia in Mechanically
Ventilated Patients” Chest 1991;100:439-44

Jordi Rello M.D., Ph.D.;1 Elisabet Quintana, M.D.;T
Viceng Ausina, M.D., Ph.D.;t Joan Castella, M.D., Ph.D.;§
Marina Luquin, Ph.D. ;¥ Alvar Net, M.D., Ph.D.;t and
Guillem Prats, M.D., Ph.D.%

“Ventilator-associated pneumonia does not appear to iIncrease fatality in

critically ill patients with a high mortality rate (38 percent); however, it
significantly prolongs the length of stay in the IC U for survivors”

Table 2 — Pnewumonia Acguired during MMV :
Characteristics of 264 Poatients Studied™

WWhole Groap "Withouat NP WAith NP

“Wariable {zn — 265-4) (e = 2105) (= 58)
Apre, W A5 _ 44— 1 _ 3 A5 T === 1.6 A 8B 1. 9D
MMale/fermale 17490 A 2SO 482,10
Shock on admission 11 =4 1R {5) L4 ]
Pneurmonia on admissiomn 25 {9 2 (1O 3 =]
COPD SO (19) 40 (1L9) 1O (L7)
Coma 63 (=4) 44 (21) 19 (33)
ARIDS 1L () 9 (a) =2 (3)
Bromchoaspiration i <)y L (<) = {3y
Corticosteroid uase 3G (L3) 23 {(1LL) L3 (=2<2)
MNeoplasia associated 25 {9 17 {8) 8 (1L4)
Inmmmuno-depressiom LR <1y L 2 (3) = {8)
Remnal failure 1S =] = (<) = (LO)
Prior trawumrrma 56 (25) <5 (S22 2 (34)

i Z LA OS5 1

Mortality 1OL (38) TT_(3T) D4  (A2) I
=P P — mosocormial pmnenrmonia. Valuaes in parentheses are percent-

ares.



“These observations may indicate that host
factors and underlying diseases in
critically 1ll patients
are more important determinants
of outcome than the

organism responsible for pneumonia
or
treatment given”




H VAP €£xel ynoevikn atrodidoopevn OvntoTnTAq;

MpooT1rTIKN MEAETN O€ TTOAUOUVAUN MEO®

AuocTtnpa kpitApla diayvwong tng VAP. MikpofioAoyikni
olayvwon HE Tn xpnon PSB

AvTtioToixnon 1:1 pe aoBeveig eAEyxou HE TV id1a d1ayvwon, TIG
I01EG EVOEICEIG HNXAVIKOU aEPIOHOU, NAIKIA, @UAAO, score
APACHE Il kata Tnv eicaywyn, NHEPEG HNXAVIKOU AEPICHOU
TTPIV TNV Evapén TG VAP, XpOVO £TTIAOYNG TWV ATONWYV EAEYXOU
H OvnroTnta nrav idia: 40% vs. 38.8%

H O1apKeIa pnXavikou agPICHOU Kal Trapapovhg otn MEO nrayv
MEYOAUTEPN OTOUG acBeveic ye VAP

H avarrTugn VAP 6gv augnoe tn Bvnrornral




Anesthesiclogy. 2001 Apr.94{4.554-60.

Is ventilator-associated pneumonia an independent risk factor for
death?

Eregeon F, Ciais V., Carret WV, Greqgoire R, Saux P, Gainnier M, Thirion X, Drancourt M, Auffray
JP, Papazian L.

Laboratoire de Physiopathologie Respiratoire. Universite de la Maditerrangs, France.

Abstract

BACKGROUND: Yentilator-associated pneumonia (WAF) has been implicitly accused of
increasing mortality. However, it is not certain that pneumonia is responsible for death or
whether fatal outcome is caused by other risk factors for death that exist before the onset of
pneumonia. The aim of this study was to evaluate the attributable mortality caused by VAP by
performing a matched-paired, case-control study between patients who died and patients who
were discharged from the intensive care unit after more than 428 h of mechanical ventilation_

METHODS: During the study period, 135 consecutive deaths were included in the case group.
Case-control matching criteria were as follows: (1) diagnosis on admission that correspondeaed
to 1 of 11 predefined diagnostic groups; (2) age difference within 10 yr; {3) sex; (4) admission
within 1 vr; {5) APACHE Il score within ¥ points; (6) ventilation of control patients for at least
as long as the cases. Precise clinical, radiologic, and microbiologic defintions were used to
identify WAFR

RESULTS: Analysis was performed on 108 pairs that were matched with 21% of success.
There were 39 patients (36.1%) who developed VAF in each group. Multivariate analysis
showed that renal failure, bone marrow failure, and treatment with corticosteroids but not VAP
weare independant risk factors for death. There was no difference observed between cases
and controls conceming the climical and microbiologic diagnostic criteria for pneumonia.

CONCLUSION: Ventilator-associated pneumonia does not appear to be an independent risk
factor for death.




The Attributable Morbidity and Mortality of
Ventilator-Associated Pneumonia in the

Critically Ill Patient

DAREN K. HEYLAND, DEBORAH ). COOK, LAUREN GRIFFITH, SEAN P. KEENAN,
and CHRISTIAN BRUN-BUISSON for the Canadian Critical Care Trials Group

Department of Medicine. Queen’s University, Kingston; Departments of Medicine and Clinical Epidemiology and Biostatistics,
McMaster University, Hamilton; University of Western Ontario, London Health Sciences Center, London, Ontario, Canada; and
Service de Réanimation Medicale and Unite d'Hygiene-Préavention de I'lnfection, Hopital Henri Mondor, Creteil, France

To evaluate the attributable morbidity and mortality of ventilator-associated pneumonia (VAP) in in-
tensive care unit (ICU) patients, we conducted a prospective, matched cohort study. Patients ex-
pected to be ventilated for = 48 h were prospectively followed for the development ot VAP. To de-
termine the excess ICU stay and mortality attributable to VAP, we matched patients with VAP to
patients who did not develop clinically suspected pneumonia. We also conducted sensitivity analyses
to examine the ettect of ditferent populations, onset of pneumonia, diagnostic criteria, causative or-
ganisms, and adequacy of empiric treatment on the outcome of VAP. One hundred and seventy-
seven patients developed VAP. As compared with matched patients who did not develop VAP, pa-
tients with VAP stayed in the ICU for 4.3 d (95% conhdence interval [C1]: 1.5 to 7.0 d) longer and had
a trend toward an increase in rnsk of death (absolute risk increase: 5.89; 95% Cl: —2.4 to 14.0 d; rela-
tive risk (RR) increase: 32.3%; 95% Cl: —20.6 to 85.19%). The attributable ICU length of stay was
longer for medical than for surgical patients (6.5 versus 0.7 d, p < 0.004), and for patients infected
with "high risk™ organisms as compared with "low risk™ organisms (9.1 d versus 2.9 d). The attribut-
able mortality was higher tor medical patients than for surgical patients (RR increase of 65% versus
—27.3%, p = 0.04). Results were similar for three ditterent VAP diagnostic criteria. We conclude that
VAP prolongs ICU le of stay and may increase the risk of death in critically ill patients. | he atirib-
utable risk of VAP appears to vary with patient population and infecting organism. Heyland DK,
Cook D), Griffith L, Keenan SP, Brun-Buisson C, for the Canadian Critical Care Trials Group.
The attributable morbidity and mortality of ventilator-associated pneumonia in the eriti-
cally ill patient. AM | RESPIR CRIT CARE MED 1988;159:1240-1256.




J Crit Care. 2008 Mar,23(1).5-10.

The impact of ventilator-associated pneumonia on the Canadian health care system.

Muscedere JG, Martin CM, Heyland DK.
Queens University, Kingston, Canada K7L 2V7.

Abstract

INTRODUCTION: \entilator-associated pneumaonia (VAP) is a cause of morbidity and mortality in critically ill patients. It is associated with
increased health care costs and duration of mechanical ventilation. Using published data and information from public health care
providers, we sought to determine the impact of VAP on the Canadian health care system.

METHODS: Ventilator-associated pneumaonia incidence, aftributable mortality, and intensive care unit (ICU) utilization/resource data were
obtained through Canadian published and institutional data. Ontario case cost methodology was used for the cost of a critical care bed
which is CAN dollars 2396 per day, excluding treatment costs. Antibiotic acquisition costs for Ontario were used. Physician
reimbursement rates were obtained from the provincial ministries of health. Ventilator-associated pneumonia data, ICU resource data,
and costs were combined to determine the impact of VAF.

RESULTS: Forthe Canadian health care system: |CL utilization is 217 episodes per 100000 population and 1150 days of mechanical
ventilation per 100000, The incidence of VAP is 10.6 cases per 1000 ventilator days (95% CI, 5.1-16.1). Ventilator-associated pneumaonia
increases [CU length of stay 4.3 days (95% CIl, 1.5-7.0 days) per episnde| The attriputable mortality of VAP is 5.8% (95% Cl -2.4 to 14). |
The number of cases of VAP is estimated to be approximately 4000 cases peryear (95% CI, 1900-6100). This results in 230 deaths per
year with the lower and upper confidence intervals ranging from 0 to 530. Ventilator-associated pneumaonia accounts for approximately
17000 ICU days peryear or around 2% of all ICU days in Canada. The costto the health care system is CAN dollars 46 million (possible
range, dollars 10 million to 82 million) per year.

CONCLUSION: The impact of VAP on the Canadian health care system is considerable. Eradication of this preventable nosocomial
infection would save lives and conserve scarce health care resources.



Am J Respir Crit Care Med. 1996 Jan;133(1).343-9.

Pneumonia in infubated trauma patients. Microbiology and outcomes.
Baker AM, Meredith JW Haponik EF.

Department of Medicine, Bowman Gray School of WMedicine, Wake Forest University, Winston-3alem, North Carolina, USA.

Abstract

To describe the epidemiology of nosocomial pneumonia in trauma patients and its impact on outcome, we performed a
retrospective case-control analysis. Quantitative bronchoscopic cultures were collected from 62 intubated patients with
suspected pneumonia. Patients with proven pneumonia had higher abdominal injury scores. Those with bronchoscopy-
negative pneumonitis were older. Age and injury severity were used to match two controls to each case. The incidence of
pneumonia was 5.8% Streptococcl and Hemophilus were common pathogens, but gram-negative rods were isolated more
frequently after lengthier intubation. Polymicrobial infections were common. There were no serous complications of
bronchoscopy, and culture results often led to antibiotic therapf No excess mortality could be atiributed to pneumnnia.l
Patients with pneumonia and those with bronchoscopy-negative pneumonitis required prolonged care compared with others (p

< ().05). Patients with pneumonia did not receive excess ventilation or hospitalization but incurred hospital charges 1.5 times
higher than controls (p = 0.04). Pneumonia was confirmed in less than half of those suspected of having it on the basis of

clinical findings. When severity of injury was considered. pneumonia was associated with neither increased mortality nor
increased hospital care, but the clinical features suggesting respiratory infection identified trauma patients requiring prolonge
hospitalization and incurring higher costs.




H emidpaon tng VAP oTtn BvnroTnTa TWV
TTOAUTPOAUHATIWV

[MPOOTTTIKN EAEYXOMEVN HEAETN OE TTOAUTPOUMOTIEG HE
KPAVIOEYKEPAAIKI) KAKWON Kail xopnynon SDD

Aldpkeia HEAETNG: 6 £€TN

324 d1000XIKOI a0OeVEIG HE OIAPKEIO HNX. AEPICHOU >48 WPEGS

TauTion acBevwy yia: nAikia, Glasgow scale, KAigaka
Bapurnrag tpauparog, APACHE Il, d1apKeIa uNX. AEPICHOU

SDD o€ 6A0OUG (HE CUCTNHATIKI oUuvXopnynon KepacoAivng)
AvaAuon o€ 58 Csuyn

MeyaAuTepn O1apKEIa VOonAsiag Twy aoBevwy pe VAP
[Tapopola BvnroTnTa




Am Rev Respir Dis. 1966 Jul 134(1).12-6.

Incidence, site, and outcome of infections in patients with the adult respiratory distress
syndrome.

Seidenfeld JJ, Pohl DF Bell RC, Hams GD, Johanson WG Jr.

Abstract

Bacterial infection in the adult respiratory distress syndrome (ARDS) is associated with the occurrence of multiple organ
failures and death. We studied 108 infections in 129 patients with ARDS and evaluated the organisms responsible, the body
sites involved, and the outcomes of therapy. Gram-negative bacilli represented 57% of the microbial pathogens and gram-
positive coccl 36%. Only 7% of infections were caused by other organisms (fungi, viruses, Pneumacystis, Legionella). Gram-
negative organisms were more common in the lung, abdomen, and pleura. Bacteremia was more comman in abdominal
infections (11 of 17, 67%) than in infections at other sites (18 of 65, 268%), (p less than 0.01); ;9 patients were bacteremic from
clinically undetected sites. Ten of 17 (59%) patients with abdominal infections survived compared with 7 of 56 (13%) patients
with lung infections (p less than 0.001). A refrospective review of in vitro organism susceptibility and the antibiofics

administered revealed that the patients who received adequate antibiotic therapy did not have a higher survival rate (20 of 69,

29%) than those who received inadequate antibiotic therapy (3 of 13, 23%). These data suggest that further investigation of
infections in patients with ARDS Is required and that emphasis should be placed on pathogenesis, prevention, and host
[ESPONSES.



Multicenter Prospective Study of Ventilator-Associated
Pneumonia During Acute Respiratory

Distress syndrome Am J Respir Crit Care Med Vol 161. pp
Incidence, Prognosis, and Risk Factors 1942-1948, 2000

PHILIPPE MARKOWICZ, MICHEL WOLFF, KAMEL DJEDAINI, YVES COHEN, JEAN CHASTRE, CHRISTOPHE DELCLAUX,
JACQUES MERRER, BERNARD HERMAN, BENOIT VEBER, ALAIN FONTAINE, DIDIER DREYFUSS and the
ARDS Study Group

COMPARISOMN OF PATIENTS WITH AND WITHOUT
VENTILATOR-ASSOCIATED PNEUMOMIA: CLINICAL
CHARACTERISTICS AT THE ONSET OF ACUTE
RESPIRATORY DISTRESS SYNDROME AND OUTCOME

With VAP wWithout VAP
(r = 49) (n = 85) p Value
Temperature, “C 381 38.3 .7
White blood cells/mm~ 13,085 = 7,380 13,172 = 7. 775 0.9
SAPS 1 45 = 13 47 = 16 0.4
OSF 2.6 = 1.1 2.6 +— 1.1 0.2
Antibiotic treatment 45 (92) 75 (88) 0.6
Broad-spectrum antibiotics 42 (86) TJ0O (82) 0.8
Pag,/Fig, ratio 113 = 40 118 = 40 0.4
Paco,. mm Hg 49 = 13.7 47 = 19 0.8
Plateau pressure, cm H>O Z26.5 == 4.8 25 . 6 == 4.5 0.3
ARDS etiology
Extrapulmonary infection 5 (10) 13 (15)
Pulmonary infection 27 (55) 45 (53)
Drug overdose 7 (14) 10 (12)
Other™ 5 (10) 10 (12)
—. ] Ffinlr&mr 514011 e

| Mortality 28 (57) 50 (59) 0.8 |
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Ventilator-associated pneumonia and mortality: a systematic review of observational studies.

Melsen WG Rovers MM, Bonten M.

Julius Center for Health Sciences and Primary Care, University Medical Center Utrecht, Utrecht, The Netherlands. W.G. Melzen@umcutrecht.nl

Abstract

OBJECTIVE: To determine the attributable morality of ventilator-associated pneumaonia in a systematic review and meta-analysis of
observational studies. Ventilator-associated pneumaonia is generally believed to increase the mortality of patients. This notion is
predominantly based on the results of observational studies.

DATA SOURCE: \We performed a systematic search strategy using PubMed, Web of Science, and Embase from their inception through
February 2007. In addition, a reference and related aricle search was performed.

STUDY SELECTION: Studies were included if they reported mortality rates of patients with and without ventilator-associated
pneumaonia.

DATA EXTRACTION AND S‘r'NTHESIsl Fifty-two studies with a3 total of 17,347 patients metthe inclusion criterialF’nnIing of all studies

resulted in relative risk of 1.27 (95% Confidence Interval = 1.15-1.39), but heterogeneity was considerable (12 statistic = 69%). The
origin of heterogeneity could not be explained by differences in study design, study quality, and diagnostic approach. However,
heterogeneity was limited for studies investigating only frauma patients (12 = 1.3%) or patients with acute respiratory distress
syndrome (|12 = 0%), with estimated relative risk of 1.09 (95% Confidence Interval = 0.87-1.37) among trauma patients and 0.86 (95%
Confidence Interval = 0.72-1.04) among patients with acute respiratory distress syndrome.

CONCLUSIONS: There is no evidence of aftributable mortality due to ventilator-associated pneumaonia in patients with trauma or acute
respiratory distress syndrome. However, in other nonspecified patient groups, there is evidence for attributable mortality due to
ventilator-associated pneumonia, but this could not be quantified due to heterogeneity in study results. More detailed studies, allowing
subgroup analyses, are needed to determine the attributable mortality of ventilator-associated pneumonia in these patient
populations.
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Determinants and impact of multidrug antibiotic resistance in

pathogens causing ventilator-associated-pneumonia
Pieter O Depuydt!, Dominique M Vandijck?, Maarten A Bekaert2, Johan M Decruyenaerel,

Stijn | Blot3, Dirk P Vogelaers® and Dominique D Benoit!

Critical Care 2008, v12, No6

Introduction The idea that multidrug resistance (MDR) to
antibiotice in  pathogens causing ventilator-associated
pneumonia (VAP) is an independent risk factor for adverse
outcome 15 still debated. We aimed to identify the determinants
of MDR versus non-MDR microbial aetfiology in VAF and
assessed whether MDR  wversus non-MDR VAF  was
indepenaently associated with increased 30-day mortality.

Methods We performed a retrospective analysis of a
prospectively registered cohort of adult patients  with
microbiologically confirmed VAP, diagnosed at a university
hospital Iintensive care unit during a three-year period.
Determinants of MDR as compared with non-MDR microbial
aetiology and impact of MDR versus non-MDR aetiology on
mortality were investigated using multivanate logistic and
competing risk regression analysis.

Results MDRE pathogens were involved in 52 of 192 episodes
of VAP (27%): methicilin-resistant Staphylococcus aureus in
12 (B%), extended-spectrum f-lactamase producing
Enterobacteriaceae in 28 (15%), MDR Pseudomonas
aeruginosa and other non-fermenting pathogens in 12 (6%).
Multivariable logistic regression identified the Charison index of

comorbidity (odds ratic (OR) = 1,38, 95% confidence interval
(Cl} =1.08 10 1.75, p = 0.01) and previous exposure to more
than two different antibiotic classes (OR =5.11, 850: Cl=1.38
to 18.89, p = 0.01) as predictors of MDR aeticlogy. Thirty-day
mortalty after VAP diagnosis caused by MDR versus non-MDR
was 37% and 20% (p = 0.02), respectively. A multivariate
competing nsk regression analysis showed that renal
replacement therapy before VAP (standardised hazard ratio
(SHR) = 2.69, 85% Cl=1.47 to 4.94, p = 0.01), the Charlson
index of comorbidity (SHR=1.21,95% Cl=1.0310 1.41,p=
0.08) and septic shock on admission to the intensive care unit
(SHR = 1.86, 95% Cl = 1.03 to 3.35, p = 0.03), but not MDR
aetiology of VAF, were independent predictors of mortality.

Conclusions The risk of MDR pathogens causing VAP wa
mainly determined by comorbidity and prior exposure to mor
than two antibiotics. The increased mortality of VAP caused b
MDR as compared with non-MDR pathogens was explained b
more severe comorbidity and organ failure before VAP,




Epidemiology and Outcomes of
Ventilator-Associated Pneumonia in a
Large US Database*

Jordi Rello. MD: Daniel A. Ollendorf. MPH: CGerry Oster. PhiD:
Montserrat Vera-Llonclh., MDD, MPH: Lisa Bellin. MIM: Rebecca Rednwan. MID:
Marin H. Kollef.: MDD, FCCP: for the VAP Outcomes Scientific Advisory CGroup

Objectives: To evaluate risk factors for ventilator-associated pneumonia (VAP), as well as its influence
on in-hospital mortality, resource utilization, and hospital charges.
Design: Retrospective matched cohort study using data from a large US inpatient database.
Paﬂenfs- Patients admitted to an ICU between January 1998 and June 1999 who received mechanical
ventilation for > 24 h.
Measurements: Risk factors for VAP were examined using crude and adjusted odds ratios (AORs).
Cases of VAP were matched on duration of mechanical ventilation, severity of illness on admission
(predicted mortality), type of admission (medical, surgical, trauma), and age with up to three control
subjects. I\loriallt}_ resource utilization, and billed hospital charges were then compared between
cases and control subjects.
Results: Of the 9,080 patients meeting study entry criteria, VAP developed in 842 patients (9.3%). The
mean interval between intubation. admission to the IC U, hospital admission, and the identification of
VAP was 3.3 days, 4.5 days, and 5.4 days, respectively. Identified independent risk factors for the
development of VAP were male gender, trauma admission, and intermediate deciles of underlyving
illness severity (on admission) [AOR, 1.58, 1.75, and 1.47 to 1.70, respectively]. Patients with VAP were
matched with 2,243 control subjects without VAP. Hos }1tal mortality did not differ significantly
between cases and matched control subjects (30.5% vs 3().- 3). svevertheless, pam
VAP had a significantly lunger duration of mechanical ventilation (1—1 3 = 15.5 days vs 4.7 = 7.0 days,
p < 0.001). ICU stay {11 = 11.0 days vs 5.6 = 6.1 days, p < 0.001), and hospital stay (25.5 = 22.8
days vs 14.0 = 14.6 days., p < 0.001). Development of VAP was also associated with an increase of
> 540,000 in mean hospital charges per patient (5104983 = 591,080 vs $63.689 = 575.030,
1]

Conclusions: This retrospective matched cohort study. the largest of its kind, demonstrates that VAP
is a common nosocomial infection that is associated with poor clinical and economic outcomes. While

strategies to prevent the occurrence of VAP may not reduce mortality, they may vield other important
benefits to patients, their families, and hospital systems. (CHEST 2002; 122:2115-2121)




H emidpaon tng SDD oTov Kivdouvo avarrtu¢ng VAP Kai
oTn OvnroTnTa

«[Mapd TN CNUAVTIKN HEIWON TWV ACIHWEEWY ME TN XPNON TNG
SDD, o1 TTEPICOOTEPEG HEAETEG OEV £0€ICAV MHEIWOT TWV
TTOCOCTWY BvnToTNTAG»

Avaockotrnon 16/21 peAeTwy TG AyyAopwvng BiBAloypaiag
1982-1992
H SDD peiwoe TN OUVOAIKN ETTITTTWON TNG TTVEUMOVIAG KAI TNG

Tpaxeiofpoyxitidag oTtoug aoBeveic TNG MEO aAAa Oev eixe
ATTOTEAECHO OTN VOOOKOMEIOKN OvnToTnTa

AvaocKkotrnon 36 NEAETWY HE 6,914 aoBeveig

H TTpO@UAAKTIKN XPNON TOTTIKWY AVTIRIOTIKWY HEIWVEI TIG
QVATTVEUOTIKEG AOINWEEIG AAAQ OXI T CUVOAIKN BvnToTnTa




H atroTeAeopaTIK TTPOANYN TNG VAP pe SDD
MEIWVEI TN BvnTOoTNTAQ,

MeTa-avaAuon TwWV TUXOIOTTOINHEVWY EAEYXOMEVWYV
peAeTwyv o MEDLINE, Embase kail Cochrane Library

AvaAuon 28 OnNUOCIEUCEWYV

H SDD pe avTionTrTiKa HEiwoe TN ouxvoTnta tng VAP
Kata 27% kai n SDD pye avriBioTika kata 36%

Kapia atro 116 0Uo HEBOOOUG OtV £OEICE OTATIOTIKA
OonNUAvTIKN €Tidpaon oTn OvnroTnra!l




Oral decontamination for prevention of pneumonia in

mechanically ventilated adults: systematic review and
meta-analysis BMJ 2007Apr 28:334(7599):889

Ee Yuee Chan, nurse educator,' Annie Ruest, infectious diseases consultant,” Maureen O Meade, associate
professor,®> Deborah ] Cook, professor?

H emidpaon TnG TTPOQPUAAKTIKNG OTOHATIKAG H eTidpaon TnG TTPO@UAAKTIKNG OTOMATIKAG
atroAupavong otov Kivbuvo avarmrtugng VAP ATTOAUMAVONG OTNV CUVOAIKAR BvnToTNnTAd
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Prevention of Gram-Negative Bacillary Pneumonia

Using Polymyxin Aerosol as Prophylaxis

II. EFFECT ON THE INCIDENCE OF PNEUMONIA
IN SERIOUSLY ILI. PATIENTS

Jarres M. Krick, Gary C. pu MoouLin, JouanNny HEDLEY-WHYTE,
DamniEL TEREs, LrroNArRD S. BusanNeELL, and Davip S. FEINGOLD

A BsTRACT All 744 patients admitted to a Respira-
tory-Surgical Intensive Care Unit (RSICTUJ) were in-
cluded in a prospective study of the effects of a poly-
myxin (2.5 mg, kg body wt/day in six divided doses) or
a placebo aerosol sprayved into the posterior pharynx
and tracheal tube ((if present), during 11 alternating
Z-mo treatment cycles. The incidence of upper airwaw
colonization in the RSICU with FPseunwdomonas aeruginosa
was 1.09, during the polymyxin treatment cycles (total
37 tients an - Trin = ce cvcles (3,0
patients) (x* =232, P << 0.01). 3 patients in the RSICU
acquired Psemxdormornas pneumonia, as dehned by 1nde-—
pendent ""blinded’® assessoOrs, during the polymyxin cy-
cles while 17 acquired a Pseudormornags pneumonia during

the placebo cycles (x — 10.2, P < 0.01). 1The overall
mortality wwas sumilarx in both placebo and polymvyin-
treated groups (122 wvs. 12.09% ). Swystemic antibiotic us-
age was similar in the different cycles; 4997 of patients

»

in the placebo and 539¢7 in the polymyvxin-treated groups
received systemic antibiotics while in the RSICTUI.
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Patient positioning and ventilator-associated pneumonia.
Hess DR,
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Intermittent Subglottic Secretion Drainage
and Ventilator-associated Pneumonia
A Ml,lltice nter Trial Am J Respir Crit Care Med Vol 182. pp 910-917, 2010

Jean-Claude Lacherade’, Bernard De Jonghe!, Pierre Guezennec?, Karim Debbat?, Jan Hayon* Antoine Monsel’,
Pascal Fangio', Corinne Appere de Vecchi', Cédric Ramaut®, Hervé Outin', and Sylvie Bastuji-Garin®

- SECONDARY OUTCOME MEASURES

SSD(n=169 Control (n = 164) P value

Postextubation laryngeal dyspnea, no. (%) [95% CI] 8/79 (10.1) [4.5-19.0] 4/89 (4.5) [1.2-11.1] 0.25
Tracheostomy, no. (%) [95% Cl] 25 (14.8) [9.8 to 21.1] 19 (11.6) [7.1-17.5] 0.42
Duration of MV (d), median [IQR] 8 [5-13] 7 [3-15] 0.42
Length of ICU stay (d), median [IQR] 11 [7-19] 11 [6-20] 0.33
ICU deaths, no. (%) [95% CI] 71 (42.0) [34.5-49.8] 65 (39.6) [32.1-47.6] 0.74
Hospital deaths, no. (%) [95% CI] 80 (47.3) [39.6-55.2] 84 (51.2) [43.3-59.1] 0.51

Définition of abbreviations: Cl = confidential interval; ICU = intensive care unit; IQR = interquartile range; MV = mechanical
ventilation; 55D = subglottic secretion drainage.

“Despite the marked decrease in the incidence of mi crobiologically
confirmed VAP with the use of SSD in our study,
secondary end points, that is, mortality, and durat ijon of
mechanical ventilation and ICU stay, were not influ  enced by
the use of SSD”




JAMA. 2008 Aug 20:300(7):800-13.
Silver-coated endotracheal tubes and incidence of ventilator-associated pneumonia: the NASCENT randomized trial.

Kollef MH, Afessa B, Anzueto A Veremakis G, Kerr KM, Margolis BD. Craven DE. Roberts PR, Arroliga AC, Hubmayr RD, Restrepo M1 Auger WR, Schinner R:
NASCENT Investigation Group.

CONTEXT: Ventilator-associated pneumonia (VAP) causes substantial morbidity. A silver-coated endotracheal tube has been designed to
reduce VAP incidence by preventing bacterial colonization and biofilm formation.

OBJECTIVE: To determine whether a silver-coated endotracheal tube would reduce the incidence of microbiologically confirmed VAP.

DESIGN, SETTING, AND PARTICIPANTS: Prospective, randomized, single-blind, controlled study conducted in 54 centers in North America.
A total of 9417 adult patients (= or = 18 years) were screened between 2002 and 2006. A total of 2003 patients expected to require mechanical
ventilation for 24 hours or longer were randomized.

INTERVENTION: Patients were assigned to undergo intubation with 1 of 2 high-volume, low-pressure endotracheal tubes, similar except for a
silver coating on the experimental tube.

MAIN OUTCOME MEASURES: Primary outcome was VAP incidence based on quantitative bronchoalveolar lavage fluid culture with 10(4)
colony-forming units/mL or greater in patients intubated for 24 hours or longer. Other outcomes were VAP incidence in all intubated patients,
time to VAP onset, length of intubation and duration of intensive care unit and hospital stay, mortality, and adverse events.

RESULTS: Among patients intubated for 24 hours or longer, rates of microbiologically confirmed VAP were 4.8% (37/766 patients; 95%
confidence interval [Cl], 3.4%-6.6%) in the group receiving the silver-coated tube and 7.5% (56/743; 95% CI, 5.7%-9.7%) (P = .03) in the group
receiving the uncoated tube (all intubated patients, 3.8% [37/968; 95% CI, 2.7%-5.2%] and 5.8% [56/964 95% Cl. 4.4%-7.5%] [P = .04]), with
a relative risk reduction of 35.9% (95% Cl, 3.6%-69 0% all intubated patients, 34 2% [95% Cl, 1.2%-67 9%]). The silver-coated endotracheal
tube was associated with delayed occurrence of VAP (F = .005). No statistically significant between-group differences were observed in
durations of intubation, intensive care unit stay, and hospital stay; mortality; and ﬁuency and seveﬁty of adverse events.

CONCLUSION: Patients receiving a silver-coated endotracheal tube had a statistically significant reduction in the incidence of VAP and
delayed time to VAP occurrence compared with those receiving a similar, uncoated tube.



surg Infect (Larchmt). 2011 Oct;12(5):373-6. Epub 2011 Sep 20.

Daily multidisciplinary rounds to implement the ventilator bundle decreases
ventilator-associated pneumonia in trauma patients: but does it affect outcome?

stone ME, Snetman D, O' Neill A, Cucuzzo J. Lindner J Ahmad 5, Teperman 5.

Jacobi Medical Center/Albert Einstein College of Medicine |, Bronx, New York.

Abstract

Abstract Background: The incidence of ventilator-associated pneumonia (VAFP) in trauma patients can be
decreased with use of the ventilator bundle (WAPB). Our VAP rate remained high despite the adoption of the VAPB.
To better implement the VAPE, a multidisciplinary team composed of the surgical intensive care unit (SICU) nursing
staff, physician, and respiratory therapist reviewed briefly a checklist of VAPB goals for each patient before morning
attending rounds. We hypothesized that such daily goal rounds (GR) focused on the WVAPB would decrease the
VAP rate. Methods: A pre-GR ten-month period (November 2006 to August 2007) was compared with the ten-
month period (September 2007 to June 2008) with daily GRs. The occurrence of VAPs was tallied prospectively in
all intubated trauma patients using the National Nosocomial Infection Surveillance criteria. Patient characteristics
and outcome data were obtained from our trauma registry and medical records. Patient characteristics were similar
in the 85 pre-GR patients and the 89 GR patients. Results: The number of VAPs decreased 67% in the GR patients
(15 pre-GR vs. 5 GR; p=0.02); however, the all-cause mortality rate remained similar {(16.5% vs. 21.3%; p=0.41).
When patients were divided into those with and without VAP, there was a significant increase in mean ventilator,
SICU, and hospital days in patients with VAF (p=0.01 for all). There were only two deaths among trauma patients
with VAP . Conclusion: Daily multidisciplinary GRs focused on the VAFEB can decrease the incidence of VAF
significantly in trauma patients. Ventilator-associated pneumonia correlated with extended mean ventilator, SICU,
and hospital days. Interestingly, despite a significant decrease in VAP, a decrease in the mortality rate was not
observed. Given the small number of deaths in the VAP cohort, this study has insufficient statistical power to
elucidate the true impact of GR intervention or VAP on the mortality rate in trauma patients.




Viewpoint
The paradox of ventilator-associated pneumonia prevention

measures

Michael Klompas'2 Critical Care 2009, 13:315
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Mortality of nosocomial pneumonia in ventilated patients: influence of diagnostic tools.
Timsit JF, Chevret S, Valcke J, Misset B, Renaud B, Goldstein FW, Vaury P, Carlet J.

Intensive Care Unit, Hopital Saint Joseph, Paris, France.

Absftract

The overmortality induced by nosocomial infections, especially pneumonia in ventilated patients (VNP), is still a matter of
controversy because it is difficult to know precisely the respective effects of VNP per se and both the underlying iliness and the
seventy of the disease that indicates ICU stay. During a 3-yr period, for each patient mechanically ventilated for more than 48
h we recorded underlying illness, reason for mechanical ventilation, clinical and therapeutic data collected during the first 48 h
of ventilation, and death in the ICU. Patients with suspicion of VNP (S-VNP) according to clinical, radiologic, and biologic
criteria underwent bronchoscopy with protected specimen brush (PSB) and bronchoalveolar lavage culture (BAL-C). VNP was
confirmed (C-VNP) if PSB = or = 10(3) cfu/ml and/or BAL-C = or = 10(4) cfu/ml. Prognostic multivanate analysis was
performed introducing S-VNP and C-VNF as time-dependent covariates. Of the 387 studied patients, 112 5-VNF and 56 C-
VNF were observed with overall mortality of 43% (168 patients). MacCabe, APACHE |l score, shock, use of sedatives and
absence of enteral nutrition were additively associated with an increased mortality as well as C-VNP (relative nsk [RR]. 1.8, p
=(0.007). Nevertheless, when 5-VNF and C-VNP were simultaneously introduced in the Cox model, only 5-VNP remained
associated with increased mortality. In patients suspected of VNP, confirmation of VNP using FSB and/or BAL-C adds no
prognostic information. Whether this could be explained by the lack of sensitivity of protected distal samples or the severity of

underlying conditions of S-VNP patients is still an open issue. A multivariate analysis based on follow-up data during the ICU
course of ventilated patients will be initiated in the near future.



REVIEW ARTICLE

Ventilator-Associated Pneumonia

Arch Intern Med. 2000;160:1926-1936
Richard Scott Morehead, MD; Simmy Jerry Pinto, MD

entilator-associated pneumonia is a common complication in intensive care units, oc-
curring in 9% to 24% of patients intubated for longer than 48 hours. Because of this
large disease burden and the resultant attributable morbidity and mortality, there is

great interest in accura[e]y diagnosing, treating, and preventing this mmplication. More
severely ill patients tend to develop ventilator-associated pneumonia, and identified risk factors
include prolonged mechanical ventilation, reintubation after failed extubation, and a few other clini-
cal variables. The efficacy of diagnostic and preventive strategies is somewhat controversial. Di-
agnosis by invasive methods requires a considerable commitment of resources but can potentially

reduce cost of care; however, mortality benefit from this approach has not been demonstrated. As

such, in most institutions, ventilator-associated pneumonia is best diagnosed using traditional clini-
cal criteria. Prompt administration of appropriate antibiotics seems to be the only intervention that

alters outcome once the diagnosis is established. Several strategies seem to reduce pneumonia in-

cidence; however, mortality and cost benelits have yet to be convincingly shown.




Ventilator-Associated_ Pneumonia Due to
Pseudomonas Aeruginosa*

CHEST 1996; 109:1019-29

Susan Crouch Brewer, MD; Richard G. Wunderink, MD, FCCP:
Carol B. Jones, RN, BSN; and Kenneth V. Leeper, Jr, MD, FCCP

“Since at least 38% of deaths can be directly attri  butable to the

Pseudomonas pneumonia, improvement in therapy is needed”

Table 5—Severity of Illness in Nonsurvivors
D APACHE II APACHE III MODS MOFS
-uomEE Day Day Day Day
I 1 — 1 . 1 [ |
Cause of Death —3%* 0] —3* 0* —3* 0 —3% O*
Septic shock from VAP 25.6 28.4 87.0 116.9 2.7 5.3 1.1 2.8
Septic shock—subsequent site 19.8 21.2 63.7 72.8 3.2 3.7 1.3 1.2
f\/[u[tiplc organ failure 18.1 23.0 69.9 93.6 5.31 5.7 1.7 2.7
All other 13.3* 18.7 47.0t 66.2 3.0 4.2 0 1.0
*p<0.05 between groups by ANOVA.
fCorrected p<0.05 compared with septic shock from VAP.

“Significant differences in both APACHE scores, MOD S, and MOEFES between
patients who died of the various causes were presen  t 3 days prior to diagnosis
of VAP

“Mortality appears to be unchanged despite the avali lability of more potent
antibiotics and the development of more sophisticat ed ICU care in the
last two decades”




Infect Control Hosp Epidemicl. 1993 Oct; 19 10:795-7.
Mortality as an outcome in hospital-acquired pneumonia.

FEello J Valles ..

Intensive Care Department, Hospital de Sabadell, Barcelona, Spain. jrello@sibena.chpt.es

“Attributable mortality is highly dependent on the
Institution of a correct initial antibiotic choice, as well
as the interaction between the virulence of the
pathogen responsible and host defenses.

However, survival in these patients Is determined
primarily by the degree of severity at the time of
pneumonia diagnosis and the response to initial

therapy.

As a consequence, the number of preventable deaths
IS likely to be much smaller than the total.”




O utToAOYICNOG TNG ATTO0I00NEVNG BVNTOTNTOG:
[NaTi uTTap)El TTPORANUA;

O1 uttoAoyIoHOI aTTo d1agpopeG HEAETES Oivouv TTooooTa 0-50%
O opiopog TG VAP O¢gv gival TrTavTa akpifng (sival HIKPOTEPN av
O OPICHOG OtV gival akpIfng)

YTITAPXEI HiN TTEPICTATIKWY (Eival HIKPOTEPN OE TPAUHATIES)

H BapuTnTa TNG UTTOKEIPEVNG VOOOU ( Eival HEYOAUTEPN AV N
UTTOKEIMEVI VOO OG Eival EVOIAUEONG BapuTNTOG)

ESapraral amro Tn BaputnTa KAl TA EI0IKA XOPAKTNPICTIKA TNG
VAP

O1 yEBoOOI OTATIOTIKNG AVAAUCNG OEV Eival TTAVTA Ol
KaTtaAAnAoi




Multicenter Evaluation of a Novel Surveillance Paradigm
for Complications of Mechanical Ventilation

PLoS ONE, 2011

Michael Klompas'?*, Yosef Khan®, Kenneth Kleinman’, R. Scott Evans*?, James F. Lloyd>, Kurt
Stevenson®, Matthew Samore®, Richard Platt"? for the CDC Prevention Epicenters Program

Background: Ventilator-associated pneumonia (VAP) surveillance is time consuming, subjective, inaccurate, and
inconsistently predicts outcomes. Shifting surveillance from pneumonia in particular to complications in general might
circumvent the VAP definition’s subjectivity and inaccuracy, facilitate electronic assessment, make interfacility comparisons
more meaningful, and encourage broader prevention strategies. We therefore evaluated a novel surveillance paradigm for
ventilator-associated complications (VAC) defined by sustained increases in patients’ ventilator settings after a period of
stable or decreasing support.

Methods: We assessed 600 mechanically ventilated medical and surgical patients from three hospitals. Each hospital
contributed 100 randomly selected patients ventilated 2-7 days and 100 patients ventilated >7 days. All patients were
independently assessed for VAP and for VAC. We compared incidence-density, duration of mechanical ventilation, intensive
care and hospital lengths of stay, hospital mortality, and time required for surveillance for VAP and for VAC. A subset of
patients with VAP and VAC were independently reviewed by a physician to determine possible etiology.

Results: Of 597 evaluable patients, 9.3% had VAP (8.8 per 1,000 ventilator days) and 23% had VAC (21.2 per 1,000 ventilator
days). Compared to matched controls, both VAP and VAC prolonged days to extubation (5.8, 95% Cl 4.2-8.0 and 6.0, 95% Cl
5.1-7.1 respectively), days to intensive care discharge (5.7, 95% Cl 4.2-7.7 and 5.0, 95% Cl 4.1-5.9), and days to hospital
discharge (4.7, 95% Cl 2.6-7.5 and 3.0, 95% Cl 2.1-4.0). VAC was associated with increased mortality (OR 2.0, 95% Cl 1.3-3.2)
but VAP was not (OR 1.1, 95% Cl 0.5-2.4). VAC assessment was faster (mean 1.8 versus 39 minutes per patient). Both VAP
and VAC events were predominantly attributable to pneumonia, pulmonary edema, ARDS, and atelectasis.

Conclusions: Screening ventilator settings for VAC captures a similar set of complications to traditional VAP surveillance but
is faster, more objective, and a superior predictor of outcomes.



[MIBava CUNTTEPACHATO

H amrodidopevn Ovnrotnta tng VAP/HAP @aiveTal TTwG Eival
MIKPOTEPN OTT’ 00O EMPAVICOUV TTAANIOTEPEG HEAETEG

H VAP/HAP £xel O10@OpEeTIKN ETTIOpAOCT 0TN BvNTOTNTA KAl TV
£EKBaon Twv aoBevwy, avaloya HE TNV €EEAIEN TNG UTTOKEIMEVNG
VOOOU aAAG KOl TOUG i0IOUG TOUG OO BEVEIG

AVECAPTNTA ATTO TO HEYEDOG TNG ATTOOIOONEVNG BVvNTOTNTAG, O]
OIKOVOMIKEG KOI OIKOAOYIKEG TNG ETTITITWOEIG EIVAI TTOAU ONHUAVTIKEG

Xpeialovral HEYOAEG OPJOYEVOTTOINHEVEG MEAETEG Kl BEATIWHEVN
pHEBOOOAOYiIa yIa TNV akpIfn O1euKkpivnon Tou BEpaTtog. H EAAsIyn
HEOOOWYV akpiIfoug diayvwoneg TG VAP atroTeAEi coBapo EUTTOOIO0

O TTPoCGOIoOPICHOG HOVO TNG BVNTOTNTAG WG KPITNPIOU BEPATTEUTIKNG
emiTuxiag TnGg VAP/HAP Iowg Oev Ba TTPETTEI VA ATTOTEAEI TOV BACIKO
OTOXO TETOIWYV MEAETWYV







H amrodid6pevn BvnToTnTa KAl N dATTAvVn
TTOPWYV TTOU TTPOKAAOUV Ol VOOOKOMEIOKEG
AOINWEEIG EiVOl ONMUAVTIKEG

[MOAUKEVTPIKA AUCTPIOKN HEAETN OIAPKEIOG 6 HNVWV
34 MEO, 2,392 acBeveig

AT1T00100MEVN OVNTOTNTO META ATTO TTPOCAPHOYI TOU
KIVOUVOU:

- 32% yI1a TNV MIKPORIOAOYIKA OIaYVWOHEVN TTVEUHOVIA
- 32% Y10 MIKTEG AOIMWEEIG

- 26% yi1a Aoipweeig amro CVC

[lapAaTOON TOU XPOVOU VOO NAEIOG

2NMUAVTIKI OIKOVOMIKN ETTIapuvon




[Mola gival n atrodidopevn BvnToTNTA TNG
VOO OKOMEIOKNG TTVEUMOVIOG;

AvOOpPOMIKN EAEYXOHEVN EABETIKN) MEAETN

106 mrepimrTwoelg VAP o€ 452 acOevEIG UTTO MNXOAVIKO
OEPICHO

EmmiTuxia TauTiong o€ 97 (suyn

Atro0100uevn BvnToTnTa 7.3%.

ATT00100MEVO KOOTOG ava £1meicodio VAP: 15,986 $.
ATTOO0I100HEVOG ETTITTAEOV XPOVOG VOO NAciag: 10 nUEPEG




H pikpof1akn TToAuavToxn aucavel Tn BvnroTnTa;

AvVOOpPOMIKN MEAETN TTAPATAPNONG OIAPKEING 2.5 ETWV
2TOXOG N VOO OKOMEIOKKN AOIJWEN TNS AIMATIKNG PONG
a1ro TroAuavOekTIKaA Gram (-) Baktnpidia (MDR-GNB)
AvaAuon 675 mrepimrtwoswy, 301 pe MDR-GNB
AUZnon Twy NUEPWY VOoNnAsiag: 6.1 NUEPEG

2TNV TTOAUTTAPAYOVTIKN avaAuon N TToAuavToxr Oev
au¢noe Tn BvnroTnTa oTig 30 NUEPEG

H xopnynon tnG KataAAnAng avripjikpoRIaknG aywyng
OtV OXETIOONKE OUTE ME TN BvNTOTNTA, OUTE HE TNV
TTAPATAGN TOU XPOVOU VOGHAEIQG !




