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Bedeutung der
nosokomialen Pneumonie

Verteilung nosokomialer Infektionen in Europa

M Harnweginfektionen

B Pneumonie

M postoperative
Wundinfektionen
Blutstrominfektionen
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M CDAD

M Ubrige NI

14%

Suetens et al. Results from two European point prevalence surveys,
2016 to 2017. Euro Surveill. 2018;23(46):



_Burden” durch nosokomiale Infektionen
A. Cassini et al. PLoS Med. 2016 Oct 18;13(10):e1002150

Ereignisse pro Jahr ECDC Studie (EU)
Nosokomiale Infektionen 2.6 Mio
- Pneumonie 700.000
Todesfalle wegen nosokomialer Infektionen 91.130
- Pneumonie 26.972




~Burden“ durch nosokomiale Infektionen
A. Cassini et al. PLoS Med. 2016 Oct 18;13(10):e1002150

DALYs DALYs
ECDC Studie Abgeleitete Daten fiir Deutschland

Population 510 Mio 82 Mio (16 %)
Jahrliche NI Falle 2.6 Mio 416 000
Todesfalle NI 91 130 14 581
- Pneumonie 26 972 4 315
- Sepsis 24 284 3 885
- HWI 14 334 2 293
- Post-OP-WI 16 049 2 568
- CDI 8 382 1341
- Neonat. Sepsis 1109 177
DALYs 2.5 Mio 400 000

DALY = Summe aus verlorene Lebensjahre (YLL) durch vorzeitigen Tod + Lebensjahre mit Behinderung (YLD)
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DALYs pro Fall

DALY = Summe aus verlorene Lebensjahre durch
vorzeitigen Tod (YLL) + Lebensjahre mit Behinderung (YLD)
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A. Cassini et al. PLoS Med. 2016 Oct 18;13(10):e1002150
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Fig 2. Estimated annual burden of six healthcare-associated infections in DALYs per 100,000 population (median and 95% uncertainty
interval), split between YLLs and YLDs, EU/EEA, 2011—-2012 (time discounting was not applied).

DALY = Summe aus verlorene Lebensjahre (YLL) durch vorzeitigen Tod + Lebensjahre mit Behinderung (YLD)
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Bekanntmachung

Pravention der nosokomialen
beatmungsassoziierten

KRINKO 2013  Pneumonie

Empfehlung der Kommission fir
Krankenhaushygiene und
Infektionspravention (KRINKO)

beim Robert Koch-Institut

Inhalt 1 Einleitung und Hintergrund
1 Birlefung und Hintergrand Die vorliegende Empfehlung zur Priven-
1.1 Zielgruppe der Empfehiung tion der beatmungsassoziierten Pneumo-
1.2 Bezug 2u anderen Empfehiungen nie der Kommission fir Krankenhaushy-
131 0 giene und Infektionspravention beim Ro-
% Basimalinahmen bert Koch-Institut lost die Empfehlung
21 Handehygiene -
P ? persaniche aus dem Jahr 2000 [1] ab. Die Diagnose
Schutzausristung einer beatmungsassoziierten Pneumonie
23 Schulung cer Mitarbeiter (Ventilator-associated Pneumonia = VAF)
24 Personelle Besetzung bleibt schwierig [2]. Die bisherige CDC-
25 surilance ) Definition wird zunehmend infrage ge-
52}‘: e e stellt [3]. Deshalb sind Studienergebnisse
3 Apparativ-techaische MaBinahmen nicht immer untereinander vergleichbar
3.1 Beatmungsschisuche bzw. gelten nicht fiir alle Patienten. Nar-
3.2 Ative und passive Atemgasbefeuchtung koseassozilerte und nosokomiale nicht
33 Endotracheaituben mit einer Beatmung in Zusammenhang
331 Material von Endotrachesituben (Siberbeschichtung) stehende Preumonien werden asdriick.
37 ik i subgortscne Hosaugung lich nicht in dieser, sondern in einer spé-
34 Endotracheale Absaugung ‘mpfehlung bearbeitel.
35 Medikamentenverneblerim Beatmungssystem aufgefithrten Empichlungen
4 Patientenbezogene Maknahmen sind mit Kategorien entsprechend der
41 Endotracheale Intubation:orotraches! versus nasotraches! Mitteilung Die Kategorien in der Richt-
4.2 Frilhe versus spate Tracheatomie line fir Krankenhaushygiene und Infek-
4.3 Nicht-imiasive Bzatmung (NIV) p— 5
44 Lagenungsmafinahmen ucrfxspraxcmmn - Aktualisierung der De-
45 Hygieniiche Mundpflege finitioner” von 2010 verschen (O Tab.1,
4.5 Enterale Emahnung 4]
4.7 Probiotika Fine Peumonie st als beatmungsas-
5 Phamakologische Malnahmen soziiert zu bezeichnen, wenn der Patient
:21 z:!?:mrl‘“gspwmlm ool (s00) mindestens 48 Stunden beatmet war [3].
£3 Sedinng Gemaf den Referenzdaten fiir Intensiv-
6 i Privention i stationen aus dem Krankenhaus-Infek-
7 Beispiele fiir gingige Biindel zur Prévention der Beatmungspneumonie tions-Surveillance-System (KISS) firr die
. Jahre 2008 bis 2012 treten beatmungsas-
Liseraur sogiierte Pneumonien im Mittelwert bei

1578 |
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KRINKO Empfehlungen Pneumonie

Bekanntmachungen - Amtliche Mittellungen

T —  Empfehlungen werden ausschlie3lich fiir
Pravention der nosokomialen

o beatmungsassoziierten beatmungsaSSOZiierte PneumOnien

Pneumonie

Empfehlung der Kommission fiir a usgesprOChen !
KRINKO 2013 Krankenhaushygiene und
Infektionspravention (KRINKO)

e obert ok st * Keine Empfehlungen fiir narkoseassoziierte
Inhalt 1Einleitung und Hintergrund P n e U m O n i e n

13 Schulung der Mitarbeiter
24 Personelle Besatzung
25 Surveillance

251 M

| Enleitung und Hintergrand Die vorliegende Empichlung zur Priven-

1.1 Zielgruppe der Empfehiung tion der beatmungsasscaiierten Preumo-

u Bezug zu anderen Empfehiungen nie der Kommission fiir Krankenhaushy-

i 9 i i giene und Inf; spraw:m fion beim Ro- . oo b . .

e e | @ KEINe EMmpTeniungen tur nicnt mit einer

11 Handzhygiens

d persanliche agm
smmm'm.-g ewmoni
i

Beatmung im Zusammenhang stehenden

252 Epidemiplagische Surveillance
Apparativ-technische Mainahmen

1.1 BeatmungsschiSuche

12 Aktive und passive Atemgashefeuchtung

n
i ten nicht tienten. Nar- L]
un tu soziie iale nicht
13 Endotrachesttuben mit einer Beatmung in Zusammenhang
33,1 Material von Endotrachealtuben Silberbeschichtung)

332 Cuffdruck und subglnmsch Absaugung
333 Besondesheiten in der Pidi X
34 Erd’ﬁ hesle Absaugung teren Empfehlung bearbeitet

e mk;:;;mm Die vorherigen KRINKO-Empfehlungen verloren mit
dieser Veroffentlichung ihre Giultigkeit, daher aktuell

stehende Preumonien werden ausdriick-
lich nicht in dieser, sondern n ciner spi-

4.4 LagerungsmaBinzhmen
45 Hygienische Mundpflege
46 Enterale Emahrung
47 Probiotika
5 Phamnakologische MaBnanmen
5.1 Selektive D: DD 500}

a2 ;d“'“”‘““"g”’“’”""‘ - Gemaf den Referensdaten fir Intensiv-

¢ e keine Empfehlungen fiir nicht beatmete Patienten

Jehre 2008 bis 2012 treten beatmungsas-

mindestens. 485 unden beatmet war [5]

Literatur sorierte P ien im Mittelwert bei

.y [ bzw. Narkosegerate!




Empfehlungen zur Pravention
beatmungsassoziierter Pneumonien (VAP)

KRINKO
eine subjektive Auswahl-

Graphiken: Initiative ,Nosokomiale Infektionen“ des BVMed



KRINKO Empfehlungen Pneumonie 2013

Evidenzkategorien der 32 Empfehlungen

(keine Empfehlungen fur unabhangig von Beatmung auftretenden Pneumonien und Narkose-ass. Pneumonien)

1A
16%

ungeloste
Fragen
26%

]
32%

IB
10%

26% sind

— evidenzbasiert

(IA + IB)

Kategorie |A:
Diese Empfehlung basiert auf gut konzipierten systematischen Reviews oder einzelnen hoch-
wertigen randomisierten kontrollierten Studien.

Kategorie IB:
Diese Empfehlung basiert auf klinischen oder hochwertigen epidemiologischen Studien und

strengen, plausiblen und nachvollziehbaren theoretischen Ableitungen.

Kategorie II:
Diese Empfehlung basiert auf hinweisenden Studien/Untersuchungen und strengen, plausiblen
und nachvollziehbaren theoretischen Ableitungen.

Kategorie lll:
MaBnahmen, iiber deren Wirksamkeit nur unzureichende oder widerspriichliche Hinweise
vorliegen, deshalb ist eine Empfehlung nicht méglich.

Kategorie IV:
Anforderungen, MaBnahmen und Verfahrensweisen, die durch allgemein geltende Rechts-
vorschriften zu beachten sind.
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Handehygiene ist kein neues
Konzept, aber sehr effektiv!

Maternal Mortality due to Postpartum Infection
General Hospital, Vienna, Austria, 1841-1850

20 EinfUhrung der
Handedesinfektion

1841 1842 1843 1844 1845 1946 1847 1848 1849 1850

—&— MDs —8— Midwives
Handehygiene reduziert die Haufigkeit von Infektionen im Krankenhaus!

Adapted from: Hosp Epidemiol Infect Control, 2" Edition, 1999.



Reduction in ventilator associated pneumonia in a mixed
intensive care unit after initiation of a novel hand
hygiene program’ Jcrit Care. 2011 Mar 23.

Matthew D. Koff MD?*, Howard L. Corwin MD?, Michael L. Beach MD, PhD®,
Steven D. Surgenor MD?, Randy W. Loftus MD?

Multimodal Hand Hygiene Intervention
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Jordi Rello A European care bundle for prevention

Hartmut Lode

Giuseppe Cornaglia of ventilator-associated pneumonia

Robert Masterton

The VAP Care Bundle Contributors Intensive Care Med (2010) 36:773-780

Identifikation umzusetzender PraventionsmafRnahmen zur
Vermeidung der VAP mit Hilfe eines Score-Systems

*Ease of implementation within a care bundle package +Generalisability to different health care systems and

+Clinical effectiveness against VAP and the likely
benefit

*Strength of clinical evidence concerning the
intervention

*Consistency of findings from different studies

settings

*Volume of clinical evidence supporting the intervention
*Cost effectiveness of the intervention

*Coverage in all VAP patients

sImpact on the health care system as a whole

Mo ventilatory circuit tube changes unless specifically indicated | 747 e Kein Schlauchwechsel
Strict hand hygiens using aloohol ' I | 716 * Handedesinfektion
Approprately educ%auad and trained sta:# : : | 705 ¢ gut ausgebildetes Personal
SRR B R R : | 682 * Sedationspausen, Weaningprotokoll
[Oral care with chlorhexadine | . | 674 * Mundpflege mit Chlorhexidin
Cuff pressure control at least svery 24 hours | — | 623 Uberpriifung des Cuff-Drucks
Unit specific microbiological surveillancle with appropriate Cclnntrol measures | | 814 . mikrobio|ogi5che Surveillance
IS e e | ] 614 * Bevorzugung nichtinvasive Beatmung
Rl A Tl | | 583 * Restriktiver Einsatz von Transfusionen
Awoid stress ulcer prophylaxis | | | 573 * Vermeidung Stress-Ulkus-Prophylaxe
HME's to be preferred | | | 573 * Bevorzugung von HME
Enteral feeding | | | 562 * Enterale Erndhrung
Use sucralfate where siress ulesr prophylaxis required | | 552 *  Sucrulfate zur Stress-Ulkus-Prophylaxe
Use of special end;::tracheal tubss | | | | 543 * Subglottische Absaugung
S R e W O | | | 527 * Oberkorperhochlagerung
SDD for mechanically ventilated patients greater than 48 hours | (492 o SDD
[ 1 lZlIIO 2{;{} 3":.!0 4'50 51:-!0 BCI!-D TO0 800
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VAP cases per 1000 ventilation days
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INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY OCTOBER 2009, VOL. 30, NO. 10

ORIGINAL ARTICLE

Reproducibility of the Surveillance Effect to Decrease
Nosocomial Infection Rates

Verlauf der Infektionsrate wahrend 36 Monate Surveillance

P. Gastmeier, MD; E Schwab, PhD; D. Sohr, PhD; M. Behnke, PhD; C. Geffers, MD

VAP

104 ICUs started betweaen Jan29-Decl1

Start vor 2002 Linear trend -0.074
(p=<0.001)
AN " R2=0.463

o - e o
e %f 1'.,.-"" N :

46 ICUs started batween JanDS-JundsS
Start ab 2005 Linear trend —0.091

' (p<0.001)
i R%=0.359
1 ﬁ.]‘! = lI.-~-.\_
Shamna =y VN AL A
e Ii'{r"lf

1 4 T 10 13 16 19 22 25 28 31 34
months

Reduktion der VAP um

18-31% innerhalb von
drei Jahren




International Journal of Medical Microbiology 205 (2015) 799 _806

Contents lists awvailable at ScienceDirect

International Jourmnal of Medical Microbiolosy

Il homepage: www.elsevier.com/s/locate/si

irmom

Epidemiocologsy of healthcare associated infections in Gerrmanw:
Nearly 20 yvears of surveillance

C. Schroder=-*

F.

Schwal =,

M. Detrtenkofer?, C. Geffers=2, P. Gastmeier =

M. Behnke=?, A —C. Breier®, F. Maechler®, B. Piening <,

Bei Adjustierung auf andere Einflussfaktoren bleibt das

Surveillance-Jahr ein protektiver Faktor
Risk factors for HAI in ICU-KISS 2006-2013; 622 ICUs starting in ICU-KISS later or equal year 2006 with 1,761,997 patients were considered in this analysis.

Parameter Primary blood stream infection (PBSI) IRR (95%Cl), p-value Lower respiratory tract infection (LRTI)
YP=2 0.77 (0.68-0.87),<0.001 0.80(0.75-0.86),<0.001

YP=3 0.77 (0.67-0.88), <0.001 0.71(0.65-0.77),<0.001

YP=4 0,67 (0.57-0.79), <0.001 0.66 (0.60-0.74), <0.001

YP=5 060 (0.50-0.72), <0.001 0.61(0.52-0.71),<0.001

Length of stay (per day) 01(1.00-1.02),0.003

CVCuse (per 10% increase)
Tubus use (per 10% increase)
Season (Mar-May)

Season (Jun-Aug)

Season (Sep-Nov)

Size of hospital (=600 beds)
Type of ICU (=surgical)

Type of hospital (=university)

<0.001
<0.001
0.002
<0.001
I]5 1 28 0.003

1
1.05-1.1
1I]ﬁ—13
1.21

1

ITS

)

)

)

)

)

109[ 04-1.14),
10( 4)
18 )
134[ 48),
16( )

1.34(1.07-1.67),0.012

1.07(1.04-1.09),<0.001
113(1.10-1.15),<0.001
1.06(1.01-1.12), 0014
1.14(1.08-120),<0.001
1.09(1.03-1.14),0.002
1.16(1.00-1.34),0.043
121(1.03-141),0018




Apparativ-technische
Massnahmen
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Vermeidung der invasiven Beatmung

Atemwegsinfektionsraten aus
ITS-KISS

. . . .
ZurVermeidung einer Intubation, PEE—

nicht-invasive Beatmung erwagen /

m INV-Beatmung

4

m NIV-Beatmung

1,6

Beatmungsassoziierte Infektionsrate
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Vermeidung der invasiven Beatmung

KRINKO: z.B. bei Patienten mit Atemwegs'rgse':(tl'ggsrate“ aus
ZurVermeidung einer Intubation, exazerbierter COPD und )
nicht-invasive Beatmung erwagen bei ka rdlogenem > A ® INV-Beatmung

Lungenodem 4

oW (Bedingung: z.B. vorhandene
Spontanatmung, keine 2
Verlegung der Atemwege) .

m NIV-Beatmung

1,6

Beatmungsassoziierte Infektionsrate

T ) Nachteile:

* Kein sicherer Aspirationsschutz

* Kein sicherer Atemweg: Dislokationen der Maske

Bsp. flir nicht-invasive Beatmung ...unter engmaschiger Uberwachung moglich

und Beachtung der Kontraindikationen * Hoéherer pflegerischer Aufwand

Konjunktivitis (ausstromende Luft bei Leckage)

* Dekubitalulzera im Gesicht durch den Druck der
Atemmaske




Beatmungsschlauche

Effect of Ventilator Circuit Changes on Ventilator-Associated
VR U gy Pneumonia: A Systematic Review and Meta-analysis

iy
EEE RNy llitl-{{"ff;,;};:llllrlll & Jiangna Han MD PhD and Yaping Liu RRT
¥,
LTI RESPIRATORY CAarE - ArriL 2010 VoL 55 No 4

Og‘g%ﬁ“é}"’ OR(95%CI)  Weight (%)
2 Tage 7 Tage

Hess (1995) - 122(0.90,166) 283

Kotilgingn {1997)  + 0 ! 1.52 (0.57, 4.10) 12,6

Fink (1998) . - £ 399(1.30, 11.44) 119

'%f:;:;::;;;;; : : = Han (2001) —.— 283(1.30,6.16) 166
. Lien (2001) - 0.88(072,107) 305

Combined - 1.50(0.95,237) 100
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Aktive versus passive Befeuchtung

= Cochrane
CD i 2017
Cochrane Database of Systematic Reviews

Aktive und passive Atemgasklimatisierung

Heat and moisture exchangers versus heated humidifiers for

mechanically ventilated adults and children (Review)

[ J
KRI N Ko [ ) Gillies D, Todd DA, Foster JP, Batuwitage BT

Analysis 1.3. Comparison 1 Heat and moisture exchanger (HME)
versus heat humidifier (HH) - parallel studies, Outcome 3 Pneumonia.

Kein Befeuchtersystem ist liberlegen (Kat. IA)

Study or subgroup HME HH Risk Ratlo Welght Risk Ratlo
n/N n/N M-H, Random, 95% CI M-H, Random, 95% CI

1.3.1 Throughout ventilation

Aktive Befeuchtung mit Passive Befeuchtung mit Boots 2006 210 21191 I 1419% 1190014191
_J i Branson 1096 349 354 _— 2.24% 11[0.235.21]
Verdampfungssystem HME-Filtern Dlaz 2002 o 520 _ sa1% 13000.54257)
] = Dreyfuss 1005 6/61 870 —— 4.9% 0.86[0.32,2.34]
Martin 1990 231 842 246% 0.34[0.08,1.49]
Memish 2001 14123 19/120 — @605 0.72[0.381.37]
Rouslan 1592 5/55 /61 —_— 4.66% 0.62[0.22,1.73]
subtotal (95% C1) 532 558 - 43.55% 0.94[0.69,1.27]
Total events: 70 {HME), 79 (HH)
Heterogenelty: Tau=0; Chi*=4.88, df=6(P=0.56); P=0%
Test for averall effect: 7=0.42(P=0 68)
1.3.2= 48 hours after ventilation
Alcoforado 2012 58 &7 —_— 6579 1.09[0.47,2.52]
Boots 1997 642 Tj41 —_— 4.899% 0.84[0.31,2.28]
Kirton 1997 10/140 22/140 —_— 8.42% 0.45[0.22,0.92]
Kollef 1998 15/163 15147 e 8.05% 0.910.46,1.78]
Lacherade 2005 A47/185 53184 e 19.33% 0.88[0.63,123]
Lorente 2006 2153 851 —— 8.28% 253[1.235.18]
Subtotal (95% C1) 591 570 - 56.45% 0.96(0.64,1.46]
Total events: 104 (HME), 103 (HH)
Heterogenelty: Tau’=0.14; Chi*=11.64, dI=5(P=0.04); I=57.06%
Test for overall effect: Z=0.17(P=0.86)
Re gEI mad E‘lges Leeren der Total (95% C1) 1123 1128 L 2 100% 0.93[0.73,1.19]

Total events: 174 (HME), 188 (HH)

Heterogenelty: Tau=0.05; Chi"=16,62, d=12(P=0.17); '=27.36%
| ] Test for overall effect: 2=0.56(P=0.57)

Test for subgroup differences: Chi*=0.01, df=1 (P=0.92), I’=0%

Wasserfallen erforderlich

Favours HME ol ez oes 12 5 Favours HH



Massnahmen am Patienten




Endotrachealtuben




Endotrachealtuben

Subglottic secretion suction for preventing
ventilator-associated pneumonia:
an updated meta-analvsis and trial 2016

Mao et al. Critical Care (2016) 20:353

sequential analysis 56715 Viaas 505401615577

Ergebnis alle Studien
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Absaugsystem

Does open or closed endotracheal suction affect
the incidence of ventilator associated pneumonia
in the intensive care unit? A systematic review

Denissa Faradita Aryani® and Judith Tanner® 2018

Favours open o 100

oot 00 Favours closed

Enferm Clin. 2018;28 Supl 1:325-31




Absaugsystem

Offenes System Geschlossenes System

Does open or closed endotracheal suction affect
the incidence of ventilator associated pneumonia
in the intensive care unit? A systematic review

Denissa Faradita Aryani® and Judith Tanner® 2018

Odds ratio.
M-H, fixed, 95%Cl

RS S
e
ey

T

0.01 0.10 1 10 100

Favours closed Favours open

Enferm Clin. 2018;28 Supl 1:325-31

KRINKO:

Kein Unterschied unter infektionspraventiven Gesichtspunkten

Schutz vor Umgebungskontamination
KRINKO: Bei Patienten mit MRE in den Atemwegen bevorzugt geschlossene Absaugsysteme

nutzen.

Ich: Bei hochansteckenden Atemwegserkrankungen (offene Tbc, Influenza usw.) bevorzugt
geschlossene Absaugsysteme nutzen.




Mundpflege

~ KRINKO:
Regelmaliige hygieni-

g F Mundgricge Mundflora als
mit antiseptischen
Substanzen Ausgangsort

der VAP

Plagues bilden einen Bakterien
schitzenden Biofilm

90% der Erreger von

beatmungsassoziierten Pneumonien
stammen aus der oralen Flora des
Patienten
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2016

Mundgflege mit Chlohexidin

Oral hygiene care for critically ill patients to prevent ventilator-

associated pneumonia (Rewview)

Hua F, Xie H, Worthington HWV, Furmness S, Zhang Q. Li C

Analysis 1.1. Comparison 1 Chlorhexidine versus placebo/usual care, Outcome 1 Incidence of VAP.

study or subgroup

CHX Lésung (0,12% oder 0,2%) ohne Zahnbiirste .,
1.1.1 Chlorhexidine solution versus placebo (no t'brushing In elther

Chlorhexidine

Risk Ratio

M-H, Random, 959% CI

welght Risk Ratlio

M-H, Random, 95% CI

group)
DeRis0o 1996

Chen 2008

Grap 2011

Ozcaka 2012

Panchabhal 2009
Bellissimo-Rodrigues 2009
Jacomo 2011

Subtotal (925% CI1)

Placebofusu.
al care
n/N
S/173 17/180
16/60 2860
7421 10/18
12,29 22432
14/38 15/83
16/64 17/69
16/87 11/73
522 515

Total events: 86 (Chlorhexidine), 120 (Placebo/Usual care)
Heterogenelty: Tau™=0.04; Chi”=8.31, df=6(P=0.22); ’'=27.81%

Test for overall effect: Z=2.41(P=0.02)

CHX Gel (0,2% oder 2%) ohne Zahnbiirste
1.1.2 Chlorhexidine gel versus placebo (no t"brushing In either group)

Cabov 2010 117
Fourrier 2000 5/30
Koeman 2006 137127
sebastian 2012 12441
Fourrier 2005 13/114
subtotal (95% C1) 229

Total events: 44 (Chlorhexidine), 69 (Placebo/Usual care)
Heterogeneity: Tau'=0.1; Chi*=6.44, df=4(P=0.1T7); I"'=37.85%

Test for overall effect: Z=1.77(P=0.08)

6/23
1428
Z3/130
14745
12/114
340

S S—

PE—
=

321% 0.31[0.12,0.81]
8.1% 0.57[0.35,0.949]
4.99% 0.6[0.29,1.25)
8229 0.6[0.37,0.98)
5.72% 0.88(0.45,1.71]
6645 1.01[0.56,1.83]
5.3% 1.22[0.6,2.46]
42.19% 0.71[0.53,0.945]

Reduktion 29%-34%

08T% 0.23[0.03,1.7]
3.7T8% 0.23[0.14,0.81]
6.08% 0.58(0.31,1.09]
5.95% 0.94{0.49,1.79]
491% 1.08[0.52,2.27)
21.599% 0.66[0.41,1.05]



Erhoht zusatzliches Zahneputzen
den Praventionseffekt?
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Mundgflege mit Chlohexidin

Oral hygiene care for critically ill patients to prevent ventilator-

associated pneumonia (Rewview)

Hua F, Xie H, Worthington HWV, Furmness S, Zhang Q. Li C

Analysis 1.1. Comparison 1 Chlorhexidine versus placebo/usual care, Outcome 1 Incidence of VAP.

study or subgroup Chlarhexidine Placebo/usu. Risk Ratio wolght Risk Ratlo
CHX Losung (2%, 0,12% oder 0,2%) mit Zahnbiirste "Loare
n/N n/M M-H, Random, 959 CI M-H, Random, 95% CI

1.1.3 Chlorhexidine solution versus placebo (t"brushing both groups)

Tantipong 2008 SSE 10752 —_— 3.05% 0.45[0.16,1.23]

Scannapleco 2005 1ayaT 12729 —_— S.A3F 0.5900.3,1.18]

Berry 2011 4,71 1778 O_TE%e 4. Ta[0.5,238.39])

subtotal (5% CI1) 31 AT —i—— E - Lo O [0. 25 1. 63]

Taotal events: 23 (Chilorhexidine), 22 (Placebo/Uisual care)
Helterogenally: Tau”=0_26; Chi7=3.632, di=2{FP=0.16); I7=434_9%;
For overall effect: F=0 85 (F=0_4)

CHX Gel (2% fmd 0,12%) mit Zahnburste

1.1 Chlorhexidine gel versus placebo (t"brushing both groups)

Kusahara 2012a 15046 1650 — E.82%: L.0Z[0.57.1.82]
Meinberg 2012 1828 11724 ——— T.B2%e 140 84,2 35)
sSubtotal (9% CI) Ta TS - 14 6% 1.22[0.83,1_T9]

Total events: 33 (Chlorhexidine), 27 (PlaceboMisual carae)
Heterogenaelly: Tau®=0; ChiT=0.67, df=1{P=0.41); I7=09%%
Test for owverall effect: Z=1(FP=0.22)}

A.a.s Chilorh e Lanid wersus care | T brushirng lm

aach group)

FMurro 2000 =gy e S5, 100 — 12.349%6 O TSI0.56,1.02]
sSubtotal (95% CI) oz 10w - S - T LY 0. TS[0SE, L. 02]

Total events: 28 (Chlorhexidine), 55 (Flacebo/Usual care)
Heterogenelty: Not applicable . . 0
Tast for overall Sffoct: Z—1.BE(F—0.06) Reduktion insgesamt 25%

Total (95% C1) 1243 L1208 > L OO 0. Ts[o.62,0.91] I
T events: 224 (Chlorhexidine), 5 Eres) SUEsual care)
Heteropenalty: Tau®=0.06; Chi?=26.08, df=17({P=0.07]; 1T=34 S
Test for overall effect: Z=2.87(F=0)}
Test for subgroup differences: Chi*=s_27, df=1 (P=0.18), I"'=26_17%:
Fawvours chlorexidime .o a.a 1 1 Sa Favours placeboysu cars




Mundpflege mit Chlohexidin

Die Wirksamkeit wird z.T. angezweifelt, da erwartet wird,
dass vermiedene Pneumonie weniger Todesfalle bewirken.

Die Mortalitat wird durch CHX-Mundpflege
jedoch nicht beeinflusst!

6) Cochrane
- Library

Cochrane Database of Systematic Reviews

OoOral Mortalltat re Mortalltat v ill patients to prevent ventilator-
assc L v )

26,3 25,7

Analysis 1.2, Aine versus placebo/usual care, Outcome 2 Mortality.

study or subgroup Chilorhexidine Placebofusu- Risk Ratlo welght RIsK Ratlo
al care
n/N n'N M-H, Random, 95% CI M-H, Random, 95% CI

|_Total (95 c1) 1027 987 * 100% 1.09(0.96,1.23] |

Total events: 270 (Chlorhexiding), 254 (Placebo/Usual care)
Heterogenalty: Tau?=0; Chi*=12.5, di=13{P=0.45); P=0%

Test for overall effect: 7=1.20(P=0.2}

Test for subgroup differences: Chi*=0.46, df=1 (P=0.93}, I'=0%

Fawours chlorhexidine .05 0.2 1 5 20 Favours placeboy/u care



Wie viele Patienten sterben wegen
einer beatmungsassoziierten
Pneumonie?

attributable mortality der VAP



Estimating the attributable mortality of ventilator-associated

pneumonia from randomized prevention studies

Crit Care Med 2011 Vol. 39, No. 12
Wilhelmina G. Melsen, MD, MSc: Maroeska M. Rovers, PhD; Mirelle Koeman, MD, PhD:;
Marc J. M. Bonten, MD, PhD

Relative Risk Reduction
Total Ventilator-Associated Relative Risk Reduction Attributable
Patients Pneumonia (95% CI) P Mortality (95% CI) f o Mortality 95% CI®
I All studies (n = 58) I 12,830 0.33 (0.23 to 0.41) 59% 0.03 (—0.03 to 0.08) 0% 0.09 —0.09 to 0.28

Significant VAP studies (n = 20) 5014 0.57 (0.51 to 0.63) 0% 0.05 (—0.05 to 0.13) 3% 0.09 —0.09 to 0.28
Guidelines (n = 11) 2130 0.29 (0.04 to 0.48) 52% 0.03 (—0.12 to 0.15) 0% 0.10 —0.33 to 0.41
High quality (n = 21) 6528 0.37 (0.24 to 0.47) 53% 0.02 (—0.07 to 0.10) 7% 0.05 —0.22 to 0.26
Studies with risk reduction VAP 900 0.74 (0.64 to 0.81) 0% 0.19 (—0.03 to 0.37) 0% 0.26 —0.11 to 0.41

0-0.33 (n = 11)
Studies with risk reduction VAP 4801 0.50 (0.43 to 0.57) 0% 0.03 (—0.06 to 0.11) 0% 0.06 —0.13 to 0.29

0.33-0.66 (n = 17)
Studies with risk reduction VAP 3933 0.20 (0.08 to 0.30) 0% 0.03 (—=0.08 to 0.13) 0% 0.15 —0.25 to 0.55

0.66-1 (n = 14)
Possible pneumonia (n = 32) 5461 0.30 (0.16 to 0.41) 55% 0.05 (—0.04 to 0.14) 0% 0.17 —0.11 to 0.57
Probable pneumonia (n = 26) 7369 0.36 (0.23 to 0.48) 64% 0.01 (—0.06 to 0.09) 0% 0.03 —0.19 to 0.26
Incidence of VAP <25% (n = 34)° 9449 0.25 (0.12 to 0.35) 46% —0.01 (—0.18 to 0.06) 0% 0 —0.40 to 0.28
Incidence of VAP >25% (n = 24)° 3381 0.42 (0.28 to 0.54) 69% 0.11 (0.01 to 0.20) 0% 0.26 0.08 to 0.52

Attributable mortality der VAP: 0,09= 9%




Estimating the attributable mortality of ventilator-associated

pneumonia from randomized prevention studies
Crit Care Med 2011 Vol. 39, No. 12

Wilhelmina G. Melsen, MD, MSc: Maroeska M. Rovers, PhD; Mirelle Koeman, MD, PhD:;

Marc J. M. Bonten, MD, PhD

Relative Risk Reduction

Total Ventilator-Associated Relative Risk Reduction Attributable
Patients Pneumonia (95% CI) P Mortality (95% CI) 7 Mortality 95% CI®
I All studies (n = 58) 12,830 0.33 (0.23 to 0.41) 59% 0.03 (—0.03 to 0.08) 0% 0.09 —0.09 to 0.28
Significant VAP studies (n = 20) 5014 0.57 (0.51 to 0.63) 0% 0.05 (—0.05 to 0.13) 3% 0.09 —0.09 to 0.28
Guidelines (n = 11) 2130 0.29 (0.04 to 0.48) 52% 0.03 (—0.12 to 0.15) 0% 0.10 —0.33 to 0.41
High quality (n = 21) 6528 0.37 (0.24 to 0.47) 53% 0.02 (—0.07 to 0.10) 7% 0.05 —0.22to 0.26
Studies with risk reduction VAP 900 0.74 (0.64 to 0.81) 0% 0.19 (—0.03 to 0.37) 0% 0.26 —0.11 to 0.41
0-0.33 (n = 11)
Studies with risk reduction VAP 4801 0.50 (0.43 to 0.57) 0% 0.03 (—0.06 to 0.11) 0% 0.06 —0.13 to 0.29
0.33-0.66 (n = 17)
Studies with risk reduction VAP 3933 0.20 (0.08 to 0.30) 0% 0.03 (—0.08 to 0.13) 0% 0.15 —0.25 to 0.55
0.66-1 (n = 14)
Possible pneumonia (n = 32) 5461 0.30 (0.16 to 0.41) 55% 0.05 (—0.04 to 0.14) 0% 0.17 —0.11 to 0.57
Probable pneumonia (n = 26) 7369 0.36 (0.23 to 0.48) 64% 0.01 (—0.06 to 0.09) 0% 0.03 —0.19 to 0.26
Incidence of VAP <25% (n = 34)° 9449 0.25 (0.12 to 0.35) 46% —0.01 (—=0.18 to 0.06) 0% 0 —0.40 to 0.28
Incidence of VAP >25% (n = 24)° 3381 0.42 (0.28 to 0.54) 69% 0.11 (0.01 to 0.20) 0% 0.26 0.08 to 0.52

Attributable mortality der VAP: 0,09= 9%

Vermeidbarkeit der VAP 33%

Vermeidbarkeit der Todesfalle bei beatmeten Patienten durch
VAP-Praventionsmassnahmen: 3%




Mundpflege

als Risiko fur Tod

Bellissimo-Rodrigues et al. Critical Care

(2019) 23:382

hmps/doi.orgs/ 107 1864513054 019 266496

2019

Critical Care

RESEARCH LETTER

Oral mucositis as a pathway for fatal
outcome among critically ill patients

exposed to chlorhexidine: post hoc analysis
of a randomized clinical trial

Open Access

Chechk for
updates

Table 1 Clinical and demographic characteristics of patients and occurrence of adverse events related to oral care procedures

evaluated as potential risk factors for death during ICU stay

Clinical and demographic characteristics

Discharged alive

Death in the KU

Crude BR (95%C1)

Adjusted OR (95%C1)

Adjusted p value

694 (B4121) 306 (37/121) - - -
CHX Mucositis 699 (93/133) 307 (404133) 098 (068-143) 083 (045-152) 0553
bei 57 (41-41) 62 (52 /1) 102 (1.001.03) 1.00 (0.98 1.02) 0./81
20 (16-26) 27 (21-31) 1.10 {(1.06-1.15) 1.10 (1.05-1.15) < 0001
Verwendung
von CHX-Gel 2% 685 (87/127) 315 (40/127) - - -
AG (90124) 291 (34124 092 {064 134) 092 (050 164) 0.7/9
5 related to oral care 734 (168/229) 266 (61/229) - - -
rse evenl related to oral care 360 (9/25) &40 (16/25) 240 (167-346) 546 (2.11-14.13) < 0001
at CHX-induced mucositis A5 (1/1/236) 275 (65/236)
With CHX-induced mucositis 333 @18) 66,7 (12/18) 242 (1.64-356) 6.14 (1.98-19.08) 0.002
Without intracral bleeding 71 (174/245) 29 (71/245) - - -
With intracral bleeding 333 (39 66.7 (6/9) 230 (1.40-3.80) 374 (0.75-1858) 0,106

Values expressed are % (n/M) of patients for categorical variables and median (interquartile range) for continuous variables
ICU intensive care unit, APACHE Il Acute Physiology and Chronic Health Evaluation Systemn I, AR relative risk, OR odds ratio



Oberkorperlagerung

KRINKO:

Die Rolle der Lagerung

fur die Pravention der @hutz vor Mikroaspiration

beatmungs-assoziierten von Magensekret

Pneumonie ist u ngekla rt Zwei experimentelle Studien zur Wirkung der

Korperposition beatmeter Patienten auf
Reflux/Aspiration

e Torres et al. 1992: Verabreichung radioaktiven
Materials in Magen — Messung der
Radioaktivitat im Bronchialsekret tiber 5h =
mehr Aspiration bei Flachlagerung

* Orozco-Levi et al. 1995: Verabreichung
radioaktiven Materials in Magen — Messung
der Radioaktivitat oropharyngeal und im

Bronchialsekret tiber 5h = mehr Aspiration bei
\\Flachlagerung aber Reflux vergleichbar




Schutz vor VAP

Halbaufrechte Korperposition bei beatmeten Patienten

1999 erste klinische Studie zu

Supine body position as a risk factor for nosocomial pneumonia in
mechanically ventilated patients: a randomised trial

Mitra BOrakulowic, Artonl Torres, Torsten T Bauer, Jose M NICoias, Santiage Nogue, Miguel Ferer

Summary

Background Risk factors for nosocomial pneumania, such as

Introduction
Pneumonia is the most frequent nosocomisl infection
‘smong intensive-care-unit (ICU) patients ! The frequency

refiux and aspiration, can be
reduced by body position in intensh
patients. The cbiective of this study was to assess whether
the incidence of nosocomial peumonia can also be reduced
by this measure.

Methods This trial was stopped sfter the planned interim
anaysis. B6 intubated and mechanically ventilated patients
of one medical and one respiratory intensive-care unit at a
tersiary-care university hospital were randomly sssigned to
semirecumbent {n=38) or supne (n=47) body position. The
frequency of clinically suspected and microbiologically
confirmed nosocomial preumania (clinical plus it

of is in the 1CU has been reported
a5 between 9% and 70%, depending on the definition and
the populstion studied  Additionally, the incidence of
nosocomial pneumonis varies smong types of ICUs and
ranges from 47 cases per 1000 ventilstor deys for
paedistric ICUs to 35 cases per 1000 ventilator days in
‘burn ICUs.** The incidence of nosocomial pneumonis in
medical and surgical ICUs has been reported to range
fom 128 to 176 per 1000 ventilstor days' The
recognised  pathogenetic  sequence of nosocomial
pueumeonia is sbnormal oropharynges] colonisation and
subsequent  aspiration. The colonisstion of  the

bacteriological criteria) was assessed in both groups. Body
position was analysed together with known risk factors for
nosocomial preumonia.

Findings The frequency of clinically suspected nosocomial
preumania was lower in the semirecumbent group than in
the supine group (three of 30 (8% vs 16 of 47 [34%]; 05% CI
for difference 10.0-420, p=0-003). This was aiso true for
microbiologically confimed  preumenia  (semirecumbent
2/39 [5%] vs supine 11/47 [23%] 42-31-8, p=0018).
Supine body position (odds ratio 6-6 [1.7-26-7], p=0-006)
and enteral nutition (5.7 [15-22.8], p=0-013) were
independent sisk factors for nosocomial preumonia and the
frequency was highest for patients receiving enteral nutrition
in the supine body position (14/28, 50%). Mechanical
ventilation for 7 days or more (10-9 [3-0-40-4], p=0-001)
and a Glasgow coma scale score of less than 9 were
additional risk factors.

Interpretation The semirecumbent body position reduces
frquency and risk of nosocomial preumaria, especially in
patients who receive enteral nutrition. The risk of nosocomial
pneumonia s incressed by longdurstion mechanical
ventilation and decreased oonsciousness.

Lancet 1999; 354: 1851-58
See Commentary page

Respiratory Intensive Care Unit, Servel de Pieumologla | ALlergla
Respiatona (M D Orakulovis v, A Torres wo, TT BaUer v,
M Fermer wo), and Area de Vighancia Intensiva, Departament

. Institut @'Investigacions Blomédiques August PI | Sunyer
(DIBAPS) [J M Nicolas v, S Nogue wial, Hospital Clinkc, Universitat
g Barcelona, Barcelona, Spain

102 Or Antor Tortes, 1 Proncial,

Servel de Prieumologla | AL IErgia Resplratoria, Villamoel, 170,
E05036 Barcelona, Spain
(emall: atcrres@medicna.ub.es)

yox may be by itation of
colonised gastric content. Colonisation of the stomach is
favoured by the use of systemic or local sntacid drugs snd
enteral nutrition, which alkalise gastric secretions and
‘hence fecilitate bacterial growth.” Although controversil,
gastric reflux and subsequent aspiration to lower sirways
could play a part in the pathogenesis of nosocomial
preumonia !

Two studies with radioactively lshelled gastric contents
showed that reflux can be reduced and subsequent
sspiration avoided by positioning mechanically ventilated
patients in 8 semirecumbent position.*” In addition, an
elevated head position (angle >30%) was also protective
sgainst nosocomial infection in en  epidemiological
study.® Although pneumonis wss the most common
nosocomial infection in that study, data on nosocomil
preumonia slone were not available. Kollef described in s
cohort study & three-fold risk of nosocomisl preumonis,
in patients with 3 supine hesd position during the first
24 B of mechsnical venlstion." Although the
semirecumbent position has been strongly recommended
by the US Centers for Disesse Control snd Prevention
(CDC), the benefit for prevention of nosocomial
preumonia has never heen proven in 3 randomised
clinical trial* We therefore investigsted the frequency of
nosocomisl pneumonis in intubsted and mechanically
ventilsted patients, randemly sssigned to cither supine or
semirecumbent body positions.

Methods

Fatlents

Patients were recruited from June 1, 1997, untl May 31, 1998, in
the Hospital Clinic, 3 1000-bed tertiary-care university hospital
in two [CUs, a six-her respiratory 1CU, and eight-bed medical
CU.

All patients were routinely subjected to standard measures for
‘geners] critical care and prevention of nosocomial pheumonia in
‘mechanically ventilated patients, namely: sterdle endotraches!
suctioning: no change of mechsnical ventilation tubing systems;
stress ulcer prophylaxis with sucralfate (1 g every 4 h) given in

tients who tolessied enteral foeding and infravenous ranitidine
(30 mg every & h) or omeprazole (20 mg every 12 h) in patients
receiving perentersl numrition (in accordance with clinics]

THE LANCET » Vil 354 » November 27, 1099

1851

Drakulovic
Lancet 1999

Patienten
klinischer

Verdacht auf

VAP

mikrobiologisch
bestatigte VAP

ieser Fragestellung:

erkorper
och

47 39

16
(34% 8%

Flachlagerun

11
(23% 5%

Unterschiede in der Inzidenz jeweils signifikant



Feasibility and effects of the semirecumbent position to prevent
ventilator-associated pneumonia: A randomized study™

Christianne A. van Nisuwenhowven, MD: Christine Vandenbroucke-Grauls, PhD:; Frank H. wvan Ti=l, PhD:
Hans C. A. Joore, MD; Rob J. M. Strack van Schiindel. MD: Inasbora van der Tweel. PhD:;

Graham famsay, Phi; Mare 5. M. Bonten. P00 Crit Care Med 2006 Vol. 34, No. 2
Gruppe Gruppe
Lagerung ,flach* ,oberkorperhoch*
Patienten 109 112
Haufigkeit der VAP
CDC Definition 18,4% 14,3%
RR 0.78 (0.43-1.43) p=0.47
BAL bestatigt 7.3% 11,6%
RR 1.58 (0.68-3.66) p=0.36




Oberkorperlagerung

= Cochrane
; Library

Cochrane Database of Systematic Reviews

2016

Semi-recumbent position versus supine position for the prevention
of ventilator-associated pneumonia in adults requiring mechanical

ventilation (Review)

Wang L, Li X, Yang Z, Tang X, Yuan Q, Deng L, Sun X

Analysis 1.1. Comparison 1 Semirecumbent peosition (20° to 60°) versus
0° to 10° supine position, Outcome J Clinically suspected pneumonia.

Study or subgroup semirecum- supine position Risk Ratlo weight Risk Ratlio
bent position
n/H n/N M-H, Random, 95% CI M-H, Random, 952 CI

Cal 2006 427 13/27 e 9.57%: 0.31[0.11,0.82]
Drakulovic 199% 3/39 16/47 e — T.3T%s 0.23[0.07,0.72]
Hang 2012 320 a/19 —_— T.49%: 0.22[0.1,1]
Hu 2012 8,43 21,43 —_—— 15.81% 0.28[0.19,0.76]
van Mleuwenhoven 2006 167112 20/108 o 18.89%: 0.TE[0.43,1.42]
WL 2000 11/56 AB/5E —-— 21.29% 0.23(0.13,0.39]
K 2002 ETE 12/48 S S— BE54% 0.33[0.12,0.96]
Yu 2012 533 1432 R 11.05%: 0.35[0.14,0.85]
Total (95% CI) aTs 281 e 100% 0.36[0.25,0.5]

Favours semirecumbent position Favours supine position




Oberkorperlagerung

= Cochrane
; Library

Cochrane Database of Systematic Reviews

2016

Semi-recumbent position versus supine position for the prevention
of ventilator-associated pneumonia in adults requiring mechanical

ventilation (Review)

Wang L, Li X, Yang Z, Tang X, Yuan Q, Deng L, Sun X

Analysis 1.2. Comparison 1 Semirecumbent position (20° to 60°) versus
0° to 10° supine position, Outcome ZMicrobiologically confirmed VAP.

study or subgroup semirecunm- supine position Risk Ratlo welght RisK Ratlo
bent position
nfM niM M-H, Random, 95%: Cl M-H, Random, 95% CI
Drakulovic 1999 2/39 11/47 —_—— 277 % 0.22[0.05,0.93)
wan Nileuwenhoven 2006 13112 109 — 34,71 %0 1.58[0.68,3.66]
W 2009 1156 4856 —_— IT.52%: 0.22[0.132,0.39]
Total (95% C1) 207 212 e 100% 0.44[0.11,1.T7]
olal evenis: sefmirecurmbent pasiiion), SUpHIme peasdiion)

Heterogenaity: Tau’=1.26; Chi7=15, di=2{P=0); I"=86.6T%
Test for overall effect: 7=1.15({P=0.25)

Favours semirecumbent position

0.0l

100 Favours suping position




Oberkorperlagerung

Cochrane
Library

Cochrane Database of Systematic Reviews

2016

recumbent position versus supine position for the prevention
itilator-associated pneumonia in adults requiring mechanical
lation (Review)

Praventionsergebnis
resultiert aus nicht
verdeckt zuordnenden
Studien!

- 9 Li X, Yang Z, Tang X, Yuan Q, Deng L, Sun X

Analysis 1.10. Comparison 1 Semirecumbent posi
supine position, Outcome 10 Subgroup analysis 1:

sStudy or subgrouwp Samilrecun- supine position Risk Ratio welght Rizsk Ratlo
bent posktion
verdeckte Zuordnung nin niM M-H, Random, 95%: Cl M-H, Random, 95% CI
1.10.1 Allocation concealed
Drakulovic 196a 339 16,47 —_— TR 0.2E[0.07,0.72]
van Nileuwenhoven 2006 16/112 20/109 —— 18.89%: 0. TE[0.43,1.42]
subtotal (95% CI) 151 156 —— 26.25% 0.46[0.14,1.56] I
Heterogenelty: Tau*=0.57; Chi*=3.56, df=1(F=0.06); I"'=71_88%
Test for overall effect: Z=1_24(P=0_21}
vorhersagbare Zuordnung

1.10.2 Allocation not concealed
Cal 2006 427 LBSZT _— 95T ©.31[0.11,0.82]
Hang 2012 320 o719 —_— T.49% 0.32[0.1,1]
Hu 2012 8,43 21,43 — 15.81%: 0.328[0.19,0.76]
W 2005 11/56 AB/GEG e 71 20% 0.2%[0.13,0.39]
Xue 2012 A48 12748 e 2549 0.3I[0.12,0.96]

S i SRR a.'ﬁiln.l.n.a.iﬂ—l
subtotal (959 CI1) 227 225 - T3.T5% o.2[0.21,0.91]

Total events: 35 (semirecurmbent position), 117 (supine position)
Heterogenelty: Tau’=0; Chi*=1.55, df=5(FP=0.91); I"'=0%:
Test for overall effect: Z=7.Z(FP<0_0001)
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ve rbllndEten StUdlen . tilator-associated pneumonia in adults requiring mechanical

...... lation (Review)

Wang L, Li X, Yang Z, Tang X, Yuan Q, Deng L, Sun X
Analysis 1.11. Comparison 1 Semirecumbent pos
supine position, Outcome 11 Subgroup analysis 2:|clinically suspected pneumonia

Study or subgroup semirecum- supine position Risk Ratlo welght Risk Ratlo
bent position
Untersucher verblindet n/n M M-H, Random, 95% Ci M-H, Random, 95% CI
1.11.1 Outcome assessor blinded
Aot L e i = it -
Subtotal (959 CI) 112 109 el — 18.899% 0.78[0.43,1.42]
events: semirecu Nt po mnj. supine po o)
Heterogenelty: Not applicable
Test for overall effect: Z=0.81(P=0.42)
Untersucher nicht verblindet
1.11.2 Outcowrme assessor not blinded
Cal 2006 a2r 13527 —_— 95T 0.31[0.11,0.82]
Drakulovic 1999 3/39 16/47 7.37% 0.23[0.07,0.72]
Hang 2012 320 /19 7499 0.32[0.1,1])
Hu 2012 8743 21/43 —_—— 15.819% 0.38[0.19,0.76])
Wu 2009 11/56 48/56 — 21.29% 0.23[0.13,0.39]
Xue 20012 4748 12/48 8.549 0.33[0.12,0.96]
Yag MO ) D ﬁ!‘-[ﬁ. l‘!‘-[') 4=—- 1L r“ 0
Subtotal (959 Ci1) 266 27> -~ 81.11% 0.29[0.21,0.4] I
evenis: Ssemirecurm om), supine On

Heterogenelty: Tau”=0; Chi7=1.75, di=6(P=0.94); I7=0%
Test for overall effect: Z=7.71(P<0.0001)
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Gruppe Gruppe
Lagerung ,flach* ,oberkorperhoch*
Patienten 109 112
Haufigkeit der VAP
CDC Definition 18,4% 14,3%

RR 0.78 (0.43-1.43) p=0.47

BAL bestatigt

7,3%

11,6%

RR 1.58 (0.68-3.66) p=0.36

beob. Lagerung

~10°

~ 28°
(85% erreichten nicht
die 45°)




Feasibility and effects of the semi-recumbent
position to prevent VAP: a randomized study
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rperhochlagerung
fuhrt evtl. zu einer
vermehrten Ansammlung
von Sekret oberhalb des
Cuffs!

VAP Risiko erhoht?
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