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Pourquoi établir un programme de 
prévention dans tout l’hôpital ?



Zingg. J Hosp Infect 2009;73:41
Zingg. PLOS One 2014;9:e93898
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Réanimation Médecine 
interne

Chirurgie Chirurgie 
abdominale

BCVC, DI (95 % IC) 4.9 (2.0-10.1) 1.9 (0.2-6.8) 2.4 (0.1-13.2) 7.7 (2.5-17.8)

Réanimation
BCVC, DI (95 % IC)

Hors réanimation
BCVC, DI (95 % IC)

Première année 1.7 (0.8-3.2) 2.7 (1.8-3.9)

Dernière année 0.4 (0.05-1.3) 0.9 (0.4-1.8)

Etude pilote 2006

Etude interventionnelle 2008-2012

BCVC : bactériémie sur cathéter veineux central ; IC: Intervalle de confiance; DI : densité d’incidence



Zingg. J Hosp Infect 2009;73:41
Zingg. J Hosp Infect 2011;77:304

Réanimation Hors
réanimation

Utilisation des CVCs, % 29.5 4.6

Durée de pose, médiane (IQR) 4 (2-7) 8 (3-14)

Total des jours cathéters 40 % 60 %

Hôpitaux Universitaires de Genève



Zingg. J Hosp Infect 2011;77:304

Utilisation des cathéters veineux centraux

Nombre d’indications Types d’indications

Hors réanimation Hors réanimation

Réanimation Réanimation



Stratégies multimodales



Stratégies multimodales dans la prévention des BCVCs
(actualisé de Zingg et collègues)

Zingg. Curr Opin Infect Dis 2011;24:377



- Hygiène des mains
- Précautions maximales de stérilité*
- Chlorhexidine (alcool)
- Eviter l’accès fémoral
- Enlever le CVC si plus nécessaire

*Masque, bonnet, blouse stérile, large drap stérile, gants stériles

Pronovost. New Engl J Med 2006;355:2725
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Moyenne/1’000 jours cathéter: 7.7

Moyenne/1’000 jours cathéter: 1.3

Pronovost. New Engl J Med 2006;355:2725



Un succès ! Mais pourquoi ?



« Matching Michigan » en Angleterre : 

étude prospective non-randomisée 
pendant 2 ans dans 223 unités de 
réanimation 

Bion. BMJ Qual Saf 2013;22:110



Bion. BMJ Qual Saf 2013;22:110



“The marked reduction in Catheter-related 
bloodstream infections found in this study is likely part 
of a wider secular trend for a system-wide 
improvement in healthcare-associated infections”

Diminution significative mais pas temporellement liée 
avec l’introduction de l’intervention !

Bion. BMJ Qual Saf 2013;22:110



“Explaining Michigan: Developing an Ex Post Theory 
of a Quality Improvement Program” 

1. Générer des pressions isomorphes parmi les unités de réanimation 
dans le réseau des hôpitaux  

2. Créer une communauté bien connectée avec des liens horizontaux 
qui forment une pression normative

3. Encadrer BCVC un problème « social » qui est adressé par un 
mouvement combinant « grassroots » avec une structure verticale

4. Utiliser des interventions différentes afin de former une culture 
d’engagement vers une pratique améliorée

5. Faire valoir les taux d’infections une force disciplinaire

Dixon-Woods. Milbank Quarterly 2011;89:167
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Stratégie multimodale

Technologie



Des stratégies multimodales sont des 
combinaisons de technologie et de 
bonnes pratiques qui sont disséminées 
par différents modes : lectures, affiches, 
simulations, formation « bedside », tests 
de connaissance, ou toute autre idée 
imaginable avec le but d’obtenir un 
changement de comportement des 
soignants



Exemples



Hygiène des mains

Soin des cathéters
• Pansement au site d’insertion

• Manipulations des tubulures, bouchons et robinets 
(technique « non-touch »)

• Préparation des perfusions utilisant une technique aseptique

Zingg. Crit Care Med 2009;37:2167



Baseline Intervention 

Densité d’incidence 3.9 1.0
(n/1‘000 jours cathéter)

Cathéters 974 1015
Total jours cathéter 6200 7279
Durée (jours), médiane (IQR) 5 (3-8) 6 (3-9)

Zingg. Crit Care Med 2009;37:2167

Zingg – Zurich/Réanimation 



Zingg. Crit Care Med 2009;37:2167

Zingg – Zurich/Réanimation 

Temps à l’infection



Information/Invitation
les infirmiers-chefs

« Focus groups » avec les 
infirmiers chefs

Rajustement de 
l’intervention

Formation ex-cathedra

Ateliers pratiques dans  les 
unités



Equipe multidisciplinaire
Anesthésiologie, contrôle de l’infection, direction des soins

Médecins Infirmiers

Stratégie 
d’éducation, 

outils de 
formation

Ateliers en 
laboratoire de 

simulation

Plateforme 
modulaire 

« E-learning »

Zingg. PLOS One 2014;9:e93898

Zingg – Genève/Tout l’hôpital 



Lignes du projet

Ateliers pour les médecins

Formations pour les infirmiers

Haute école de santé 
de Genève

Surveillance

Préparation de la 
formation des 

médecins

Préparation de la formation 
des infirmiers : programme 

« E-learning »

2007 2008 2009 2010 2011

Préparation FormationBaseline



Kit d’insertion 
compréhensive

Chariot « CVC » 

Disponibilité et accès à du matériel et de 
l'équipement et l'ergonomie optimisée

Zingg. PLOS One 2014;9:e93898



Discussion multidisciplinaire et obtention de 
l’accord sur les étapes détaillées de l’insertion d’un 
CVC



Formulaire d’autoévaluation pour les anesthésistes



Formation au laboratoire de simulation

Formation d’une demi-journée

- Lecture théorique interactive

- Pratique sur mannequin

- Surveillance vidéo



“Train the trainer“ Formation des formateurs dans deux ateliers :

- Présentation de l’outil « E-learning »
- Sessions de formations simulées

www.carepractice.net
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CRBSI/1000 catheter-days CRBSI/1000 catheter-days

Trained nurses (n) Trained physicians (n)

Résultats

980 infirmiers 294 infirmiers

146 médecins

-8.2 %; 95 % IC -3.9-12.6 %; P < 0.001

Zingg. PLOS One 2014;9:e93898
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HUG : Densités d’incidence des BCVCs dans tout l’hôpital



Systematic review and evidence-
based guidance on organisation of 
hospital infection control 
programmes (SIGHT) project

Zingg W. Lancet Infect Dis 2015; 15: 212-224
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Dimension 1
[Organisation, structure]

Dimension 2
[Surveillance, feedback]

Dimension 3
[Education, formation]

Dimension 4
[Stratégies 

multimodales]

Dimension 5
[Ressources des 

précautions d’isolation]

Allocation des indicateurs 
aux éléments clés

Revue systématique 
additionnelle

[audits, fixer des objectifs, 
participation des patients,  

« knowledge management »]

Définition de la stratégie de recherche ; critères d’inclusion et d’exclusion

Éléments (14) Éléments (5) Éléments (11) Éléments (4)

Set final des éléments clés (10)

Éléments (11)
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Création la liste des 
indicateurs

3ème set des éléments clés

1erset des éléments clés
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Articles identifiés par la 
recherche des bases de 
données
N = 47,948

Articles additionnels 
identifiés par d’autres 
sources 
N = 131

Duplicates enlevées : 8362

Articles pour évaluation de titre et abstract : 39,717

Articles enlevés : 37,487

Articles pour évaluation du texte intégral : 2230

Articles enlevés : 1397
- Critère de sélection : 1040
- Texte intégrale non-accessible : 357

Articles pour évaluation de qualité : 833

Total des articles identifiés : 48,079

Articles inclus pour analyse et synthèse : 92
[RCT (3), CBA (5), ITS (4), CCS (4), NCBA (34), NCC (22), 
Qualitative (16), Mixed-methods (4)]

Duplicates des différents dimensions enlevés : 226

Enlevés à cause de qualité insuffisante : 515

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Key component Indicators

1 An effective infection-control programme in an acute care hospital 
must include as a minimum standard at least one full-time 
specifically trained infection-control nurse per up to 250 beds, a 
dedicated physician trained in infection control, microbiological 
support, and data management support

Continuous review of surveillance and prevention 
programmes, outbreaks, and audits; infection control 
committee in place, inclusion of infection control on the 
hospital administration agenda, and defined goals; 
appropriate staffing and budget for infection control

2 Ward occupancy must not exceed the capacity for which it is 
designed and staffed; staffing and workload of frontline staff must 
be adapted to acuity of care, and the number of pool or agency 
nurses and physicians used kept to a minimum

Average bed occupancy at midnight, average numbers of 
frontline workers, and the average proportion of pool or 
agency professionals

3 Sufficient availability of and easy access to materials and 
equipment, and optimisation of ergonomics

Availability of alcohol-based hand rub at the point of care 
and sinks stocked with soap and single-use towels

4 Use of guidelines in combination with practical education and 
training

Adaptation of guidelines to local situation, number of new 
staff trained with the local guidelines, teaching programmes 
are based on local guidelines

5 Education and training involves frontline staff and is team and task
oriented

Education and training programmes should be audited and 
combined with knowledge and competency assessments

6 Organising audits as a standardised (scored) and systematic review 
of practice with timely feedback

Measurement of the number of audits (overall, and stratified 
by departments, units and topics) for specified time periods

7 Participating in prospective surveillance and offering active 
feedback, preferably as part of a network

Participation in nationals and international surveillance 
initiatives, number and type of wards with a surveillance, 
regular review of the feedback strategy

8 Implementing infection-control programmes following a 
multimodal strategy, including tools such as bundles and checklists 
developed by multidisciplinary teams, and taking into account local 
conditions

Verification that programmes are multimodal; measurement 
of process indicators; measurement of outcome indicators

9 Identifying and engaging champions in the promotion of 
intervention strategies

Interviews with frontline staff and infection-control 
professionals

10 A positive organisational culture by fostering working relationships 
and communication across units and staff groups

Questionnaires about work satisfaction, crisis management, 
and human resource assessments of absenteeism and staff 
turnover

Key component Indicators

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Key component Indicators

1 An effective infection-control programme in an acute care hospital 
must include as a minimum standard at least one full-time 
specifically trained infection-control nurse per up to 250 beds, a 
dedicated physician trained in infection control, microbiological 
support, and data management support

Continuous review of surveillance and prevention 
programmes, outbreaks, and audits; infection control 
committee in place, inclusion of infection control on the 
hospital administration agenda, and defined goals; 
appropriate staffing and budget for infection control

2 Ward occupancy must not exceed the capacity for which it is 
designed and staffed; staffing and workload of frontline staff must 
be adapted to acuity of care, and the number of pool or agency 
nurses and physicians used kept to a minimum

Average bed occupancy at midnight, average numbers of 
frontline workers, and the average proportion of pool or 
agency professionals

3 Sufficient availability of and easy access to materials and 
equipment, and optimisation of ergonomics

Availability of alcohol-based hand rub at the point of care 
and sinks stocked with soap and single-use towels

4 Use of guidelines in combination with practical education and 
training

Adaptation of guidelines to local situation, number of new 
staff trained with the local guidelines, teaching programmes 
are based on local guidelines

5 Education and training involves frontline staff and is team and task
oriented

Education and training programmes should be audited and 
combined with knowledge and competency assessments

6 Organising audits as a standardised (scored) and systematic review 
of practice with timely feedback

Measurement of the number of audits (overall, and stratified 
by departments, units and topics) for specified time periods

7 Participating in prospective surveillance and offering active 
feedback, preferably as part of a network

Participation in nationals and international surveillance 
initiatives, number and type of wards with a surveillance, 
regular review of the feedback strategy

8 Implementing infection-control programmes following a 
multimodal strategy, including tools such as bundles and checklists 
developed by multidisciplinary teams, and taking into account local 
conditions

Verification that programmes are multimodal; measurement 
of process indicators; measurement of outcome indicators

9 Identifying and engaging champions in the promotion of 
intervention strategies

Interviews with frontline staff and infection-control 
professionals

10 A positive organisational culture by fostering working relationships 
and communication across units and staff groups

Questionnaires about work satisfaction, crisis management, 
and human resource assessments of absenteeism and staff 
turnover

Key component Indicators

Disponibilité suffisante et accès facile à des dispositifs médicaux et des 
équipements, optimisation de l'ergonomie 

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Key component Indicators

1 An effective infection-control programme in an acute care hospital 
must include as a minimum standard at least one full-time 
specifically trained infection-control nurse per up to 250 beds, a 
dedicated physician trained in infection control, microbiological 
support, and data management support

Continuous review of surveillance and prevention 
programmes, outbreaks, and audits; infection control 
committee in place, inclusion of infection control on the 
hospital administration agenda, and defined goals; 
appropriate staffing and budget for infection control

2 Ward occupancy must not exceed the capacity for which it is 
designed and staffed; staffing and workload of frontline staff must 
be adapted to acuity of care, and the number of pool or agency 
nurses and physicians used kept to a minimum

Average bed occupancy at midnight, average numbers of 
frontline workers, and the average proportion of pool or 
agency professionals

3 Sufficient availability of and easy access to materials and 
equipment, and optimisation of ergonomics

Availability of alcohol-based hand rub at the point of care 
and sinks stocked with soap and single-use towels

4 Use of guidelines in combination with practical education and 
training

Adaptation of guidelines to local situation, number of new 
staff trained with the local guidelines, teaching programmes 
are based on local guidelines

5 Education and training involves frontline staff and is team and task
oriented

Education and training programmes should be audited and 
combined with knowledge and competency assessments

6 Organising audits as a standardised (scored) and systematic review 
of practice with timely feedback

Measurement of the number of audits (overall, and stratified 
by departments, units and topics) for specified time periods

7 Participating in prospective surveillance and offering active 
feedback, preferably as part of a network

Participation in nationals and international surveillance 
initiatives, number and type of wards with a surveillance, 
regular review of the feedback strategy

8 Implementing infection-control programmes following a 
multimodal strategy, including tools such as bundles and checklists 
developed by multidisciplinary teams, and taking into account local 
conditions

Verification that programmes are multimodal; measurement 
of process indicators; measurement of outcome indicators

9 Identifying and engaging champions in the promotion of 
intervention strategies

Interviews with frontline staff and infection-control 
professionals

10 A positive organisational culture by fostering working relationships 
and communication across units and staff groups

Questionnaires about work satisfaction, crisis management, 
and human resource assessments of absenteeism and staff 
turnover

Key component Indicators

Les collaborateurs des unités de soins participent aux activités de 
formation et d’éducation qui elles-mêmes adressent les besoins des 
équipes et les tâches à réaliser

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Key component Indicators

1 An effective infection-control programme in an acute care hospital 
must include as a minimum standard at least one full-time 
specifically trained infection-control nurse per up to 250 beds, a 
dedicated physician trained in infection control, microbiological 
support, and data management support

Continuous review of surveillance and prevention 
programmes, outbreaks, and audits; infection control 
committee in place, inclusion of infection control on the 
hospital administration agenda, and defined goals; 
appropriate staffing and budget for infection control

2 Ward occupancy must not exceed the capacity for which it is 
designed and staffed; staffing and workload of frontline staff must 
be adapted to acuity of care, and the number of pool or agency 
nurses and physicians used kept to a minimum

Average bed occupancy at midnight, average numbers of 
frontline workers, and the average proportion of pool or 
agency professionals

3 Sufficient availability of and easy access to materials and 
equipment, and optimisation of ergonomics

Availability of alcohol-based hand rub at the point of care 
and sinks stocked with soap and single-use towels

4 Use of guidelines in combination with practical education and 
training

Adaptation of guidelines to local situation, number of new 
staff trained with the local guidelines, teaching programmes 
are based on local guidelines

5 Education and training involves frontline staff and is team and task
oriented

Education and training programmes should be audited and 
combined with knowledge and competency assessments

6 Organising audits as a standardised (scored) and systematic review 
of practice with timely feedback

Measurement of the number of audits (overall, and stratified 
by departments, units and topics) for specified time periods

7 Participating in prospective surveillance and offering active 
feedback, preferably as part of a network

Participation in nationals and international surveillance 
initiatives, number and type of wards with a surveillance, 
regular review of the feedback strategy

8 Implementing infection-control programmes following a 
multimodal strategy, including tools such as bundles and checklists 
developed by multidisciplinary teams, and taking into account local 
conditions

Verification that programmes are multimodal; measurement 
of process indicators; measurement of outcome indicators

9 Identifying and engaging champions in the promotion of 
intervention strategies

Interviews with frontline staff and infection-control 
professionals

10 A positive organisational culture by fostering working relationships 
and communication across units and staff groups

Questionnaires about work satisfaction, crisis management, 
and human resource assessments of absenteeism and staff 
turnover

Key component Indicators

Participation à une activité prospective de surveillance permettant de 
restituer des feedbacks, de préférence dans un réseau national ou 
international

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Key component Indicators

1 An effective infection-control programme in an acute care hospital 
must include as a minimum standard at least one full-time 
specifically trained infection-control nurse per up to 250 beds, a 
dedicated physician trained in infection control, microbiological 
support, and data management support

Continuous review of surveillance and prevention 
programmes, outbreaks, and audits; infection control 
committee in place, inclusion of infection control on the 
hospital administration agenda, and defined goals; 
appropriate staffing and budget for infection control

2 Ward occupancy must not exceed the capacity for which it is 
designed and staffed; staffing and workload of frontline staff must 
be adapted to acuity of care, and the number of pool or agency 
nurses and physicians used kept to a minimum

Average bed occupancy at midnight, average numbers of 
frontline workers, and the average proportion of pool or 
agency professionals

3 Sufficient availability of and easy access to materials and 
equipment, and optimisation of ergonomics

Availability of alcohol-based hand rub at the point of care 
and sinks stocked with soap and single-use towels

4 Use of guidelines in combination with practical education and 
training

Adaptation of guidelines to local situation, number of new 
staff trained with the local guidelines, teaching programmes 
are based on local guidelines

5 Education and training involves frontline staff and is team and task
oriented

Education and training programmes should be audited and 
combined with knowledge and competency assessments

6 Organising audits as a standardised (scored) and systematic review 
of practice with timely feedback

Measurement of the number of audits (overall, and stratified 
by departments, units and topics) for specified time periods

7 Participating in prospective surveillance and offering active 
feedback, preferably as part of a network

Participation in nationals and international surveillance 
initiatives, number and type of wards with a surveillance, 
regular review of the feedback strategy

8 Implementing infection-control programmes following a 
multimodal strategy, including tools such as bundles and checklists 
developed by multidisciplinary teams, and taking into account local 
conditions

Verification that programmes are multimodal; measurement 
of process indicators; measurement of outcome indicators

9 Identifying and engaging champions in the promotion of 
intervention strategies

Interviews with frontline staff and infection-control 
professionals

10 A positive organisational culture by fostering working relationships 
and communication across units and staff groups

Questionnaires about work satisfaction, crisis management, 
and human resource assessments of absenteeism and staff 
turnover

Key component Indicators

L’implémentation des programmes de contrôle des infections poursuit 
une stratégie multimodale y compris des outils tels que des 
« bundles » et des check-lists développés par des équipes 
pluridisciplinaires, en tenant compte des conditions locales

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Key component Indicators

1 An effective infection-control programme in an acute care hospital 
must include as a minimum standard at least one full-time 
specifically trained infection-control nurse per up to 250 beds, a 
dedicated physician trained in infection control, microbiological 
support, and data management support

Continuous review of surveillance and prevention 
programmes, outbreaks, and audits; infection control 
committee in place, inclusion of infection control on the 
hospital administration agenda, and defined goals; 
appropriate staffing and budget for infection control

2 Ward occupancy must not exceed the capacity for which it is 
designed and staffed; staffing and workload of frontline staff must 
be adapted to acuity of care, and the number of pool or agency 
nurses and physicians used kept to a minimum

Average bed occupancy at midnight, average numbers of 
frontline workers, and the average proportion of pool or 
agency professionals

3 Sufficient availability of and easy access to materials and 
equipment, and optimisation of ergonomics

Availability of alcohol-based hand rub at the point of care 
and sinks stocked with soap and single-use towels

4 Use of guidelines in combination with practical education and 
training

Adaptation of guidelines to local situation, number of new 
staff trained with the local guidelines, teaching programmes 
are based on local guidelines

5 Education and training involves frontline staff and is team and task
oriented

Education and training programmes should be audited and 
combined with knowledge and competency assessments

6 Organising audits as a standardised (scored) and systematic review 
of practice with timely feedback

Measurement of the number of audits (overall, and stratified 
by departments, units and topics) for specified time periods

7 Participating in prospective surveillance and offering active 
feedback, preferably as part of a network

Participation in nationals and international surveillance 
initiatives, number and type of wards with a surveillance, 
regular review of the feedback strategy

8 Implementing infection-control programmes following a 
multimodal strategy, including tools such as bundles and checklists 
developed by multidisciplinary teams, and taking into account local 
conditions

Verification that programmes are multimodal; measurement 
of process indicators; measurement of outcome indicators

9 Identifying and engaging champions in the promotion of 
intervention strategies

Interviews with frontline staff and infection-control 
professionals

10 A positive organisational culture by fostering working relationships 
and communication across units and staff groups

Questionnaires about work satisfaction, crisis management, 
and human resource assessments of absenteeism and staff 
turnover

Key component Indicators

Une culture d’organisation positive en favorisant des relations de travail 
et la communication entre les unités et les groupes d'employés

Zingg W. Lancet Infect Dis 2015; 15: 212-224



Résumé



- La littérature suggère que la prévention des infections (liées 

aux CVCs) n’est pas le résultat d’un dispositif « magique » 

mais liée au respect des bonnes pratiques

- L’évidence du rôle d’un changement de pratique dans la 

prévention des infections (liées aux CVCs) est accablant 

mais malheureusement, l’implémentation d’un tel 

changement de pratique est un défi, beaucoup plus difficile 

que l’introduction d’un nouveau dispositif médical



- La question aujourd’hui n’est plus « quoi faire » mais 
« comment » le faire

- Les hôpitaux sont bien avisés de réfléchir comment arriver à 
l’implémentation d’un changement de pratique tout en 
cherchant à surmonter les barrières




