VAP ?

To Bundle
or not to bundle...

Implémentation d’'un bundle de soins “prévention de
la pneumonie acquise sous ventilation”
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* Introduction

* Mortality related to VAP 30-50%
- Attributable mortality 2-25%

* Associated with
- Longer duration of ventilation
- Increased LOS

* Important indication for antibiotics

- Effect on ecology




* Introduction

* Society pressure
- Patient safety concern
- VAP as a preventable nosocomial complication
- Public reporting VAP incidence ...

* Increased awareness among health care workers

- Decrease of VAP incidence desirable

- Complete eradication possible?
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* Overview

VAP as a preventable complication?

VAP definition as a problem

Strategies to prevent VAP
Treating VAT to prevent VAP?
Care bundles to prevent VAP
Conclusion




* Can we prevent VAP?
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Definition:
VAP

= Pneumonia (PNEU) that occurs in a patient
who was intubated and ventilated at the
time of or within 48 hours before the onset
of the pneumonia.

n If the PNEU develops in a patient within 48
hours of discharge from a location, indicate
the discharging location on the infection

report, not the current location of the
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VAP Definition

The VAP is defined by means of clinical and radiological criteria
using the Clinical Pulmonary Infection Score (CPIS) :

1.

. Body temperature above 38.5 or below 36°C.
. White cell count above 12,000/pl or below 4000/pul.
. Purulent tracheobronchial secretion (TBS).

. The absence of alternative sources of infection such as urinary tract
infection or peritonitis.

A points using the CPIS criteria
is needed

Pugin et all. ARRD, 1991




Diagnosis of VAP

Clinical

Sictiire em Radiology

Systemic and New or Bacteriological
local signs of worsening evidence of
infection infiltrates in CXR lung infection




Incidence of VAP (cohorts) is
variable
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Incidence of VAP (RCTs) is variable

Safdar et al - Crit Care Med 2005; 33:2184 -2193

51 control group of
randomized studies

4,802 patients

Pooled cumulative incidence

@2.8D(95% CI, 18.8 -26.9%)




Incidence of VAP (histology) is

var‘lable Klompas M- JAMA 2007, 297:1583
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* VAP as a preventable disease

* Current definition of VAP makes comparison
difficult e.g. bilateral infiltrates
- High sensitivity
- Low specificity
* Differences in microbiological diagnosis
- Tools used for diagnosis affect VAP rate
* Until objective marker of VAP available
- Comparison of VAP rates inappropriate




* Pathogenesis of VAP

Invasive devices with
biofilm (endotracheal tube,
nasogastnc tube)

Prior
antibiotics

Host factors
(Immunosuppression, bums)

Medications altering
gas emptying and pH

Inadequate infection

control practices Contaminated water,

hand washing, protective medical solutions,

awns, and gloves Aerodigestive respiratory therapy

9 9
tract equipment

¢ val Pact colonization
Environmental factors . wrs

(bullding decay, * VAP definition

inadeqguate work space)
Inadequate staffing Bacterial
(nursing, respirator
IEFI'r.’lp-: ! inhalation A VAP
— | CliniCaI VAP =
T
VAT
COIOnisation
Transthoracic inoculation Hospital-associated or
Primary bacteremia —a ventilator-associated
Gastrointestinal translocation pneumonia
Lishoa T, Crit Care Mad 2000 37: 2657-9,
Host systemc and
-—— lower respiratory tract
defense mechanisms
Mortality

Kollef MH, Crit Care Med 2004 32: 1356-405.




 Risk factors for VAP

Intubation

Invasive mechanical ventilation
Sedation and curarization
Coma

Trauma

Surgery

Advanced age

Preexisting lung disease
Immune suppression

M a I n ut riti on Torres A, Intensive Care Med 2009 35: 9-29.
Torpy JM, JAMA 2007 297: 1616.




* VAP prevention

* Some risk factors cannot be modified

* Pathophysiology of VAP important basis for
preventive strategies
- Aspiration of micro-organisms
- Impaired host defenses
- Endotracheal tube
- Not the ventilator as such

* Room for improvement, but zero VAP rates?




* General measures to prevent VAP

Hand hygiene — alcohol desinfection

Microbiological surveillance

Decrease AB consumption
VAP education
Adequate staffing levels




* Specific measures to prevent VAP

Avoidance of invasive
ventilation — NIV

Orotracheal intubation over
nasotracheal intubation

Reduce duration of ventilation

Early tracheostomy

Patient positioning




* VAP prevention: oral antiseptics

* Decrease in bacterial contamination of oral
secretion

* Data mostly on chlorhexidine
- Variable effect on VAP in individual studies




* VAP prevention: oral antiseptics

* Oral antiseptics: meta analysis

Antiseptics

Chan EY, BMJ 2007 334: 88S.




* VAP prevention: early tracheostomy

A
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* VAP prevention: positioning

* Elevation of the head of bed
- Decreases reflux and aspiration
- Supine position: OR 2.9
- Few studies — no recent data
- Challenge in daily care




VAP prevention: endotracheal tube

* Subglottic secretion drainage (SSD)

<= Ventilator
Vacuum

/7 7




* VAP prevention: endotracheal tube

Risk of VAP -
-Ovarall -
-Exclude Kollef .
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* VAP prevention: endotracheal tube

e Ultrathin PU cuffs

- Avoidance of folds in the cuffs that
allow aspiration

- Early data suggest reduced
incidence of early VAP in selected
populations

- Potential effect of altered shape



* VAP prevention: endotracheal tube

VAP incidence
30

25

20
15

10

B

VAP Early onset VAP Late onset VAP

Lorente L, Am ] Respir Crit Care Med 2007 176: 1079-83.




* VAP prevention: endotracheal tube

VAP rate
8
6
4
2
0
VAP >24h early VAP early VAP >24h
intubated intubated

M Uncoated Silver-coated

Kallef MH. JAMA 2008 300 BD5-13.



* VAT and VAP

* Ventilator associated tracheobronchitis
- Positive ETA
- X-ray no infiltrate

* VAT as a prelude to VAP

Ventilator associated tracheobronchitis
Ventilator associated pneumonia




* Treatment of VAT to prevent VAP

50

40

30

20

10

VAP Mortality

1 No ABCE ABD)

MNseir 5, Crit Care 2008 12: R62.




* Bundles to reduce VAP

* “asmall, straightforward set of
practices— generally three to
five—that, when performed

collectively and reliably, have

been proven to improve patient
outcomes”



100K lives campaign (IHI — US)

* The components of the IHI Ventilator Bundle
- Elevation of the head of the bed

- Daily "sedation vacations" and assessment of
readiness to extubate

- Peptic ulcer disease prophylaxis
- Deep venous thrombosis prophylaxis
- Daily oral care with chlorhexidine



Bundles to reduce VAP

14
12
10

o N B v 0

VAP incidence /1000MV days

Resar

Berriel

Youngquist Youngquist Unahalekhaka

M Before

Zilberberg MD, Crit Care Med 2009 37: 305-9.



* The European Care Bundle for VAP prevention
BT OO et

Jordi Rello A European care bundle for prevention

Hartmut |Lode

Giuseppe Cornaglia of ventilator-associated pneumonia
Robert Masterton

 EBM approach
» 12 experts of different backgrounds

* Multicriteria decision analysis

- How effective is the intervention, how good is the
evidence, how easy is the intervention, ...

Rello J, Intensive Care Med 2010 36: 773-80.




* The European Care Bundle for VAP prevention

* The 5 elements in the European Care Bundle:

1. Not implementing ventilatory circuit changes unless
specifically indicated

2. The use of strict hand hygiene using alcohol
3.  The use of appropriately educated and trained staff

4. The incorporation of sedation vacation and weaning
protocols into patient care

5. Oral care with chlorhexidine

Rello J, Intensive Care Med 2010 36: 773-80.




' Bundles to reduce VAP

 Reported effects of the IHI Ventilator Bundle !
- Not all studies are positive — selection bias

- Non blinded studies - poor measurement of VAP rates
before bundle implementation

- Pressure to show improvement

* Remaining issues and concerns ?

- What components should be in a bundle?
- Implementation

- Adherance over time variable

- Monitoring and auditing




Conclusions

* We cannot completely eradicate VAP ?

* VAP prevention elements
- Avoidance of mechanical ventilation
- General infection control strategies

- Specific measures to reduce VAP

* Aimed at orotracheal colonisation and the ETT

* Care bundles may facilitate all of the above



Prévention de la pneumonie lice a
la ventilation

P. Damas, P Reper, L. Huyghens
College de médecine intensive
(SPF Santé Publique)




Meécanisme

[nhalation de micro-organismes provenant
le la flore nasale, oropharyngée ou
sastrique
e liée a I’intubation ou
aux circonstances de I’'intubation

o liée a la présence d’un tube endotracheal



Incidence et consequences

nviron des pneumopathies nosocomiales
liées a la ventilation mecanique

Isqu’a des patients en réanimation

aux de mortalité éleve :

»> Augmentation de la durée de ventilation
» Prolongation du séjour en réanimation:
4-6 jours en moyenne
» Augmentation des cotits
» Sélection de germes résistants




Une litterature considerable
existe concernant le diagnostic de la VAP.
|e sujet reste toujours controverse.

Il s’agit clairement du

et qui conduit a la prescription d’une quantite importante
d’antibiotiques.

Si I’on veut
et I’émergence de germes multi resistants,




Demarche du SPE Sante publique
I’amelioration

de la qualite et

de la sécurité des patients

=N 2010: groupe de travail
our eélaborer le projet VAP-Bundle:

)révention par I’implémentation du VAP
yundle (2011/2012)



BUNDLE ?

U Institute for Healthcare Improvement (IHI):
v' concept de bundles
v' soutenir les soignants dans la prestation de soins les meilleurs

v’ possibles a des groupes de patients spécifiques.

O Bundle :

Ensemble de trois a cing interventions “evidence-based” .
O Principe :

Lorsqu’un ensemble d’interventions sont appliquées de

, elles ameliorent I’état du patient.

O Procedures devraient faire partie de la

ni difficiles a comprendre,

ni difficiles a appliquer

Ll Mais. ...




Enquéte belge mai 2011

o/ USI
o 941 lits - 772 occupés (82%)

296 patients ventilés

(6 traites pour une VAP



« Tubes et circuits »

Modalites :

e |ntubation orale: 244 (83%)
e Trachéotomie : 47 (16%)
Ballonnet :

e en PVC: 166 (57%)

* en polyuréethane: 127 (43%)

Aspiration sous glottique: 67 (23%)
Aspiration systeme fermeé: 57 (19%)
Mestire de nre<sion diir ballonnet :




VAP Bundle « belge »

Analgo Sedation revue tous les jours,
« plan » de sedation, de sevrage...

ression du ballonnet entre 20 et 30 cm H,0O
Jecontamination chlorhexidine
osition entre 30 et 45°

Aspiration sous glottigue encourageée



Arret /Adaptation de la sedation

Arréter sans deconnexion la sédation
Permettre I’évell
Maintien arrét si patient coopérant

Reprendre sédation si agitation ou détresse a
vitesse moitié

Privilegier I”analgeésie
Adapter par boelus si nécesaire
Extuber des gue nossible




Interruption de la sédation
Kress et al NEJM 2000

128 patients randomises
Sédation propofol ou midazolam
Analgésie par morphine
Mediane ventilation:

vs 7.3 ] (p = 0.004)
IMediane de sejour:

vs 9.9 | (p= 0.02)
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P. ballonnet & Soins de bouche

_ontrole pression du ballonnet
_ontrole emplacement sonde gastrigue
A\spiration buccale

Aspiration hypopharynx

3rossage des dents pdt 1 a 2 min
chlorhexidine 0.2%

A\pplication gel buccal a la chlorhexidine 1%




(

Mallinckrodt Pressure Control




2000: Fourrier:

30 vs 30pts

2005: Fourrier:

114 vs 114 pts
2006: Segers:
491 vs 500 pts

2006: Koeman:

Chlorhexidine

de 60 a 16.7%

de 10.5 a 11.4%

de 15.8 a4 9.3%
385 patients




Décontamination par chlorhexidine
Koeman et al Am JRCCM 2006

-tude hollandaise dans 5 hopitaux: sss patients
~omparaison en double aveugle de

) groupes de patients

» Placebo: vaseline

o \/aseline + Chlorhexidine 2%
o \/aseline + Chlorhexidine 2% + Colistine

\pplication 4 Xx/].




Décontamination par chlorhexidine
Koeman et al Am JRCCM 2006

23% placebo

13% CHX/Col

de difference
duree sejour
duree ventilation

. N\ V V|V VYV V ©




Position du patient
Van Nieuwenhoven et al CCM 2006

112 pts vs 109
4 1CU, 3 CHU
Mesure continue pdt 1 semaine
Diagnoestic de VAP par fibroscopie



Position du patient

Objectif atteint

durant du temps
au jour 1: elevation moyenne:
9.8° vs 28.1°

au jour 7: elevation moyenne:
16.1° vs 22.6°




Position du patient

» vs 10.7%

- Mediane de ventilation: 6] VS 6]
- Mediane de sejour: 10 vs 9j
- Mortalite : 33% vs 33%



Diagram of continuous aspiration of subglottic secretions

«Ventilator

Sybglottic
secretions

Valles, J. et. al. Ann Intern Med 1995;122:179-186



Aspiration sous glottique
Lacherade et al AJRCCM 2010

Etude multicentrigue (4)
333 patients inclus (169 SD+, 164 SD-)

( ) Vs
25,6% (SD-)

Densité des VAP: 17 vs 34 /1000 JV

E B A B A . N NS SN 7






Differences entre patients
avec VAP et sans VAP
dans I’enquéte belge?

e |” alimentation entérale

o |’utilisation de la chlorhexidine




'rojet VAP 2012: qques résultats ...




rojet VAP 2012: qques résultats ...




Conclusions

| y a une pour
combiner les procedures de préevention

_Implémentation demande

du et de I’
| ne faut une preuve de
I”amélioration du devenir des patients
a des infections

et de la consommation des antibiotiques
est un




