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Objectives

▪ By the end of this presentation, participants will

– Know the main features of the Keystone ICU landmark study for 
CLABSI prevention

• Provonost et al, NEJM 2006

– Understand how CLABSI prevention can be achieved across a network 
of hospitals

– Identify how lessons learned from the Keystone ICU study can be 
adapted to the network



Keystone ICU study background

▪ In United States, CLABSIs seen as significant public health issue

– Cause significant morbidity and mortality

• ~80,000 CLABSIs in ICUs in 2006

• ~28,000 CLABSI deaths in ICUs in 2006

– Incur significant costs to health facilities and patients

• Estimated 2.3 billion USD in 2006

▪ Study question

– How many CLABSIs are preventable across a network of hospitals?

▪ Study objective

– Determine the extent to which CLABSIs could be reduced using 
evidence-based prevention practices across ICUs in multiple facilities



Study design

▪ Setting: 103 ICUs in the U.S. state of Michigan 

– All performed standardized CLABSI surveillance

▪ Intervention: 5 evidence-based procedures identified as having the 
greatest effect on CLABSI incidence

– Handwashing

– Using full barrier precautions during insertion

– Cleaning the skin with chlorhexidine 

– Avoiding the femoral site if possible

– Removing unnecessary central venous catheters

▪ Intervention implemented from Mar 2004 – Sep 2005

– Pre- and post-implementation CLABSI rates were measured



Study results

▪ 1,625 beds in multiple types of ICUs represented

– Medical 

– Surgical

– Neurological

– Trauma

– Pediatric

▪ Captured 85% of all ICU beds in Michigan 

▪ Denominators for final analysis

– 1,981 ICU-months

– 375,757 catheter days 
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Study implications

▪ Landmark U.S. study that demonstrated that CLABSI prevention can be 
achieved across a network of ICUs in multiple hospitals

▪ Significant reductions in CLABSI incidence were achieved and sustained 
through simple evidence-based prevention practices with low barrier to 
implementation 

▪ Adherence to prevention practices was not measured due to resource 
constraints

– Did adherence to insertion or maintenance practices drive CLABSI 
reduction?



Adapting study implications

▪ A focused prevention program can be implemented to reduce CLABSIs 
across the network

▪ Prevention practices should be simple and with low barrier to 
implementation across all network sites

▪ Measuring adherence to prevention practices helps to better describe 
how reductions in CLABSIs can be achieved in the Indian context



You have measured CLABSIs. Can you prevent them?

▪ Network sites reported 778 CLABSIs during May 2017 – June 2018

▪ A percentage of these CLABSIs could have been prevented by optimizing 
adherence to insertion and maintenance bundles

▪ As a network, what percentage reduction in CLABSIs can be achieved in 
the next year?

– 25% reduction?

– 50% reduction?

– >50% reduction?

▪ As a network, what will it to achieve the targeted reduction in CLABSIs in 
the next year?



For more information, contact CDC
1-800-CDC-INFO (232-4636)
TTY:  1-888-232-6348    www.cdc.gov

The findings and conclusions in this report are those of the authors and do not necessarily 
represent the official position of the Centers for Disease Control and Prevention.

Thanks



Notes on implementation

▪ Implementing intervention involved the following activities 

– clinician education about CLABSI

– central line cart with necessary supplies

– checklist to ensure adherence to infection control practices

– central line removal discussed at daily round

– feedback on CLABSI rates given at monthly and quarterly meetings



Case definition



Description of prevention tools

▪ Tool for monitoring adherence to insertion practices

▪ Checklist for daily reminders of maintenance practices

▪ Job aid for accessing ports on central lines before use
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Monitoring adherence to central line insertion 
practices

▪ Who: infection control staff member

▪ When: Every insertion performed in unit performed CLABSI surveillance

▪ How: observer should monitor adherence from start to the end of 
insertion procedure

– Hand hygiene

– Skin preparation

– Maximum sterile barrier use





Daily checklist for maintenance practices

▪ Who: 

– Daily audit: treating physician

– Dressing check: day shift nurse

– Scrubbing the hub: day and night shift nurses

▪ When: on a daily basis

▪ How:

– Daily audit: during rounds

– Dressing check: at least one point during day shift

– Scrubbing the hub: at end of day and night shifts



Job aid for scrubbing the hub

▪ How:

– Place at clinical care areas frequented by nursing staff

• Near nursing station

• In medical charts for patients with central lines






