
Innovation and Implementation Strategic Approaches to Recude Catheter-Related Bacterarmia 
Dr. Walter Zingg, University of Geneva Hospitals 

A World Health Organization Teleclass 

Hosted by Dr. Benedetta Allegranzi, WHO Patient Safety Agency 
A Webber Training Teleclass 

www.webbertraining.com 

1 

"INNOVATION AND IMPLEMENTATION STRATEGIC 
APPROACHES TO REDUCE CATHETER-RELATED 
BACTERAEMIA: THE RESULTS OF A EUROPEAN 

MULTICENTRE STUDY (PROHBIT)" 

Dr. Walter Zingg 
University of Geneva Hospitals 

www.webbertraining.com January 29, 2014 

Hosted by Dr. Benedetta Allegranzi 
WHO Patient Safety Agency 

Sponsored by  
WHO Patient Safety Challenge Clean Care is Safer Care 

Outline 

BACKGROUND 
THE GENEVA “REDCO-CVC project“ 
PROHIBIT 
PROHIBIT – The catheter project 
PROHIBIT – In Depth 
SUMMARY 

2 

Outline 

BACKGROUND 
THE GENEVA “REDCO-CVC project“ 
PROHIBIT 
PROHIBIT – The catheter project 
PROHIBIT – In Depth 
SUMMARY 

3 

0% 
10% 
20% 
30% 

Relative change of nosocomial infections over 5 years (1970-1975) 

-31% -35% -35% 
-27% 

-32% 
-40% 
-30% 
-20% 
-10% 

With infection control 

14% 
9% 

19% 
26% 

18% 
Without infection control 

LRTI SSI UTI BSI Total 

Haley Am J Epidemiol 1985 

Background – SENIC  

4 

ECDC – ICU-data 

Background – ECDC  
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422 ICUs from 36 countries in Latin America, Asia, Africa, and Europe 

Rosenthal. Am J Infect Control 2012;40:396 

Pooled mean  
CLABSI rate 

Type of ICU ICU’s, n Patients, n 

6.8/1’000  
catheter-days 

Background – INICC  



Innovation and Implementation Strategic Approaches to Recude Catheter-Related Bacterarmia 
Dr. Walter Zingg, University of Geneva Hospitals 

A World Health Organization Teleclass 

Hosted by Dr. Benedetta Allegranzi, WHO Patient Safety Agency 
A Webber Training Teleclass 

www.webbertraining.com 

2 

Multimodal intervention: 

-  Education/Training 
-  Standardized processes 
-  Maximal sterile barrier precautions 
-  Chlorhexidine 
-  Hand hygiene 
-  Catheter care 
-  etc. 

Eggimann. Lancet 2000;355:1864 7 8 
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Initiative from the ICU 

Contact infection control 

Detailed protocol 
based on literature 

Teaching on the ward 

Bedside teaching  
CVC-insertion 

Surveillance 10 

Eggimann. Lancet 2000;355:1864 

Background – Eggimann  
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Initiative from the ICU 

Key personnel 

Written Protocols 
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Bundle: 
-  Hand hygiene 
-  Maximal sterile barrier precautions* 
-  Skin antisepsis with Chlorhexidine 
-  Avoiding femoral access 
-  Removing catheter when not needed anymore 

*Mask, cap, sterile gown, large sterile drape, sterile gloves 
- Targeting catheter-insertion 

Pronovost. New Engl J Med 2006;355:2725 
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Mean/1’000 catheter-days: 7.7  

Mean/1’000 cathter-days: 1.3  

Pronovost. New Engl J Med 2006;355:2725 

Background        – Pronovost  

Background – Pronovost  

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

1.  Generating isomorphic pressures for ICUs to join the programme 
and conform to its requirements 

2.  Creating a densely networked community with strong horizontal links 
that exerted normative pressures on members 

3.  Reframing CVC-BSIs as a social problem and addressing it through 
a professional movement combining “grassroots” features with a 
vertically integrating program structure 

4.  Using several interventions that functioned in different ways to shape 
a culture of commitment to doing better in practice 

5.  Harnessing data on infection rates as a disciplinary force 
6.  Using “hard edges 

Dixon-Woods. Milbank Quarterly 2011;89:167 15 Zingg.	
  Curr	
  Opin	
  Infect	
  Dis	
  2011;	
  24:377	
  

Multimodal strategies in the 
prevention of catheter-related 

or catheter-associated 
bloodstream infections have 

become standard in the 
intensive care-setting 
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REDCO – CVC  

„Réduction des complications des Cathéters Veineux Centraux“  

18 
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The	
  aim	
  of	
  the	
  study	
  was	
  to	
  test	
  the	
  
effec>veness	
  of	
  a	
  hospital-­‐wide	
  training	
  
program	
  on	
  the	
  reduc>on	
  of	
  central	
  
venous	
  catheter-­‐related	
  bloodstream	
  
infec>ons	
  (CRBSI)	
  by	
  standardiza>on	
  of	
  
prac>ce	
  upon	
  inser>on	
  and	
  care	
  

REDCO – CVC  
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Mul$disciplinary	
  task	
  force	
  
Anesthesiology,	
  infec>on	
  control,	
  board	
  of	
  nursing	
  

Physicians	
   Nurses	
  
Educa>on	
  
strategy,	
  

training	
  tools	
  

Simulator	
  
training	
  

workshops	
  

Modular	
  E-­‐
learning	
  
program	
  

REDCO – CVC: Strategy 
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Comprehensive	
  
inser>on	
  kit	
  

Line	
  cart	
  

REDCO – CVC: Materials 
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“Train	
  the	
  trainer“	
  

Two	
  workshops	
  per	
  clinical	
  service:	
  

-­‐ 	
  Presenta>on	
  of	
  the	
  E-­‐learning	
  tool	
  
-­‐ 	
  Simulated	
  training	
  sessions	
  

www.careprac(ce.net	
  

Workshops	
  for	
  physicians	
  

Training	
  for	
  nurses	
  

Adop>on	
  by	
  school	
  of	
  
nursing	
  

Surveillance	
  

Physician	
  
training:	
  tools	
  

Nurse	
  training:	
  modular	
  E-­‐
learning	
  program	
  

2007	
   2008	
   2009	
   2010	
   2011	
  

Prepara>on	
   Training	
  Baseline	
  

REDCO – CVC: Implementation 
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980	
  nurses	
  	
   294	
  nurses	
  	
  

146	
  physicians	
  

REDCO – CVC: Outcome 
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Zingg W. 52nd ICAAC, San Francisco 2012 

Key	
  factors	
  for	
  success	
  

-­‐	
  Administra5ve	
  support	
  

-­‐ 	
  Mul5disciplinary	
  task	
  force	
  

-­‐ 	
  Improved	
  equipment	
  (carts,	
  inser5on	
  kits)	
  

-­‐ 	
  Engagement	
  of	
  front-­‐line	
  staff	
  

-­‐ 	
  Professional	
  groups	
  were	
  addressed	
  separately	
  
-­‐ 	
  Prac5cal	
  workshops	
  

REDCO - CVC 

Zingg W. 52nd ICAAC, San Francisco 2012 
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The aim of PROHIBIT is to provide the vision for 
policy makers, managers and healthcare workers 
to prevent transmission of HAI by improving 
understanding of European guidelines and 
hospital policies and practices for HAI* 
prevention, by overcoming common barriers for 
implementing evidence-based best practices, and 
by testing the effectiveness of 2 interventions to 
prevent catheter related bloodstream infection 

*HAI: healthcare-associated infection 

Aims 
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Project 

WP1 
Project organisation 

WP5 
Multicentre intervention 

WP4 
InDepth 

WP3 
Activity survey 

WP2 
Guidelines 

WP6 
Project dissemination 

30 
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The objective of the catheter project was to test the 
effectiveness of bundle strategies and hand hygiene 
in the prevention of central line-associated 
bloodstream infections 

The setting was a stepped-wedge cluster-
randomization in intensive care units among 15 
European hospitals 

The Catheter Project 
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implementation 
∆ CRBSI rate 

Both together 

HH performance 

CVC performance 

Best practice in central venous 
catheter insertion and catheter care 

General use of hand hygiene 
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Randomization for staggered intervention start 

Randomization 
for study arm 

Randomization 
for study arm 

Randomization 
for study arm 

Randomization 
for study arm 

Randomization 
for study arm 
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15 hospitals  
(EARSS network) 
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15 Hospitals in the 
European Union – 
participating in the 

randomized 
controlled trial to 
reduce catheter-

associated 
bloodstream 

infections 

The Catheter Project 

36 
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A stepped wedge randomised controlled trial has sequentially rolled out 
defined intervention packages over a period of 36 months 

The Catheter Project 

37 
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The Catheter Project 
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Centralised training of 
hospital delegates 

- Simulator-based training 
- “Carepractice.net” 
- WHO hand hygiene strategy 
- Implementation strategy 

University of Groningen 

Outcomes and process indicators 

Catheter-related bloodstream infections in all CVCs in ≥ 1 ICU 
Patient characteristics 
CVC characteristics 

Hand hygiene compliance 
–  Measured according to the WHO “5 Moments for Hand Hygiene” 
–  On average 5 observations per week 

CVC bundle compliance 
–  On average 3 observations per week 

The Catheter Project 
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40 3,784 observations 

The Catheter Project 

41 
59,122 hand hygiene opportunities from 6,749 observation sessions 

Data from 25,377 patients with 35,894 central venous catheters:  
263,093 catheter-days and 384 catheter-related bloodstream infections 

The Catheter Project 
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The Catheter Project 
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The Catheter Project 
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The Catheter Project 
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The objective of InDepth was to determine key 
factors for success or failure in the implementation 
of good practices in the prevention of healthcare-
associated infections among a representative 
sample of hospitals participating in the catheter 
project 

49 

“Why are some hospitals more successful in implementing 
best infection control practices than others?” 

“What are the barriers and facilitators in implementing best 
infection control practice?” 

Sax H, Clack L, Touveneau S, Jantarada FD, Pittet D, Zingg W. Implement Sci 2013;8:24 
50 

Sensitizing schemes 

Diffusion of innovation 

Comprehensive framework for implementation 
research 

Sensemaking 
New institutionalism 

Grounded approach 

51 

Sensemaking 

Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O: Diffusion of innovations in service 
organizations: systematic review and recommendations. Milbank Q 2004, 82:581–629. 

Innovation Adoption Implementation Institutionalization 

Institutionalization 

52 

Diffusion of innovation 

Sensemaking 

Greenhalgh T, Robert G, Macfarlane F, Bate P, Kyriakidou O: Diffusion of innovations in service 
organizations: systematic review and recommendations. Milbank Q 2004, 82:581–629. 

Innovation Adoption Implementation Institutionalization 

Institutionalization 

53 

Diffusion of innovation 
Outer setting 

Inner setting 

Core components 
Adabtable periphery 

‘Intervention’ 

Individuals involved 

Adapted ‘Intervention’ 

Darmschroder L et al. A consolidated framework for implementation research. Implement Sci 2009;4:50 

54 
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Outer setting 

Process 

Inner setting 

Core components 
Adabtable periphery 

‘Intervention’ 

Individuals involved 

Adapted ‘Intervention’ 

Darmschroder L et al. A consolidated framework for implementation research. Implement Sci 2009;4:50 
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Outer setting 

Process 

Inner setting 

Core components 
Adabtable periphery 

‘Intervention’ 

Individuals involved 

Adapted ‘Intervention’ 

Darmschroder L et al. A consolidated framework for implementation research. Implement Sci 2009;4:50 
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Purposeful sampling Who??? Case finding 
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Sampling of extremes 
Unchallenged 

Challenged 

Case finding 
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Case finding 

Sampling of extremes 
Unchallenged 

Challenged 

59 
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‘Baseline’ visit ‘One-Year’ visit 

Institutional context 

Implementation fitness 

Institutional context 

PROHIBIT implementation success 
61 

Interviews 
CEO (administrative top manager) 
Head nurse 
Head physician 

Head nurse 
Head physician 

Head nurse 
Head physician 
Practitioner 

Front line physician 
Front line nurse 

ICU 
Infection control 

62 

132 recorded interviews (±1 hour) 

6’336 pages of transcripts 

48 hours of ethnographic observations 

500 photographies 

>200 artefacts (guidelines, posters, etc.) 

12 two-day site visits 

Material & Environment 
Training 
Influential individuals 
Network & Communication 
Staffing 
Monitoring & Feedback 
Safety culture 
Innovation 

Major codes at 1st site visit 

64 

Major implementation codes 

Perceived value of intervention 
Intervention adaptation 
Perceived implementation success 
Hospital management priorities 
Innovation(s) 

65 Clack L. 23rd ECCMID, Berlin 2013 

‘Individuals make a 
difference’ 

66 
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67 68 

69 70 

Other themes… 

-  Communication 
-  Champions 
-  Generations of healthcare workers 
-  “Brain drain” 
-  Work attitude 
-  Safety culture (teaching, critical incidents) 

71 Casillas A. 23rd ECCMID, Berlin 2013 72 
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Adoption 

Summary 
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Adoption 

Implementation 

Summary 
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Adoption 

Implementation 
Evaluation 

Summary 
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Adoption 

Implementation 
Evaluation 

Barrier 
Identification 

Summary 
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Adoption 

(Re-) Implementation 
(Re-) Evaluation 

Barrier 
Identification 

Summary 

78 
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Adoption 

(Re-) Implementation 
(Re-) Evaluation 

Barrier 
Identification 

Sustainability 
→ iterative process 

Summary 

79 

-  High vs. low baseline CLABSI-rates 

-  Multidisciplinarity – ICU professionals as teachers 
-  Multimodality 

-  Leadership – Role model 
-  Safety culture – Learning from errors 
-  Communication – Speaking up 
-  Generations – Younger healthcare workers more flexible, 

but also less knowledgeable 
-  Staffing issues – Brain drain 
-  Culture of excellence 
-  External pressure 

Summary 
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INNOVATION AND IMPLEMENTATION 
STRATEGIC APPROACHES TO REDUCE 

CATHETER-RELATED BACTERAEMIA: THE 
RESULTS OF A EUROPEAN MULTICENTRE 

STUDY (PROHBIT) 

82 
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