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Purpose of the tools
These tools are designed to support your efforts to implement evidence-based practices and
eliminate central line-associated blood stream infections (CLABSI) in your unit. When used with
the Comprehensive Unit-based Safety Program (CUSP) Toolkit, the tools have nearly
eliminated CLABSI in more than 100 participating Michigan intensive care units (ICUs)1 and
have dramatically reduced CLABSI in more than 1,000 hospitals across the country in an
AHRQ-funded initiative.
The tools align with the E’s found in the CUSP toolkit:
1.
2.
3.
4.

Engage:
Educate:
Execute:
Evaluate:

How will this make the world a better place?
How will we accomplish this?
What do I need to do?
How will we know we made a difference?

Engage: How does this make the world a better place?
CLABSI is associated with significant morbidity, mortality, and costs.2,3 Patients in ICUs are at an
increased risk for CLABSI because 48 percent of ICU patients have indwelling central venous
catheters, accounting for 15 million central line days per year in U.S. ICUs.2 Assuming an
average CLABSI rate of 5.3 per 1,000 catheter days and an attributable mortality of 18 percent
(0-35 percent), as many as 28,000 patients die from CLABSI annually in U.S. ICUs.3,4,5 Efforts to
decrease the rate of CLABSI and improve the quality of care are paramount.
To engage your colleagues, first make the CLABSI problem real by identifying a patient on your
unit who suffered needless harm from a CLABSI and share that patient’s story with your
colleagues. Once you share the story with your colleagues and leaders, ask them if this is the
kind of care they would want for their family, if this is care they are proud of, and if this is the
best your unit can do.
Second, post the number, by month, of patients who developed a CLABSI and the total number
of CLABSI cases for the previous year on your unit. Post a trend line so nurses and physicians
can see at a glance the unit’s CLABSI rate and how it changes over time. Post the number of
days (or weeks or months) since the unit’s last CLABSI. (A banner that shows the number of
weeks without a CLABSI is provided at Appendix 1.) Use formal and informal opportunities to
talk about the intervention and about unit-specific infection rates.
Third, raise awareness among unit staff members of evidence-based practices to eliminate
CLABSI. The biggest barrier to compliance with evidence-based practice is that providers do
not know the evidence exists or do not know what they should be doing. To inform providers,
give them the Central Line Associated Bloodstream Infections Fact Sheet at Appendix 2 that
outlines evidence-based practices to eliminate CLABSI and gives supporting evidence for each
practice. Once a week for two consecutive weeks, determine the number of staff members
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who received the fact sheet. If fewer than 90 percent of staff members received it, hold a
meeting to increase knowledge of evidence-based practices among providers.
Fourth, using baseline data on CLABSI rates on your unit, calculate the potential opportunity to
improve the number of preventable CLABSIs, preventable deaths, excess hospital days, and cost
savings per year. An online CLABSI Opportunity Estimator is available to help you calculate this
for your unit. Share the results openly with your colleagues.
Make a point of recognizing providers who appropriately follow evidence-based practices. Invite
your hospital infection control professional or epidemiologist to become an active part of your
unit’s CUSP team and draw on their expertise to help with your specific challenges. The goal
should be that no patient suffers harm from a preventable complication while on your unit.
Finally, make sure your staff members recognize that benchmarking your performance against
similar units and striving for the 50th percentile is unacceptable for preventable complications.
Your unit’s goal should be that no patient suffers harm from a preventable complication while
under your care. You can eliminate infections, and any infection should be viewed as a defect.

Educate: How will we accomplish this?
Make sure your staff members understand how they can reduce CLABSI. Numerous
interventions have reduced the incidence of CLABSI and the ensuing morbidity, mortality, and
costs.6-9 In addition, the Centers for Disease Control (CDC), the Society of Critical Care
Medicine, the Society of Healthcare Epidemiologists of America (SHEA), the Infectious Disease
Society of America (IDSA), and several other organizations have developed evidence-graded
guidelines to prevent catheter-related infections.10 Several of the guideline recommendations
are supported by clinical trials or systematic reviews. Interventions to eliminate CLABSI
include-•
•
•
•
•

Appropriate use of hand hygiene
Chlorhexidine skin preparation
Full-barrier precautions during central venous catheter insertion
Avoiding the femoral site when possible
Maintaining a sterile field while inserting the line2

Improving compliance with these evidence-based practices will result in dramatic reductions in
CLABSI rates on your unit. Additionally, partnering with the hospital epidemiologist or an
infection control practitioner can help your CUSP team-1.
2.
3.
4.

Ensure you are using National Healthcare Safety Network definitions for CLABSI11,12
Educate staff members about how to reduce CLABSI
Ensure you have chlorhexidine in your central line kits
Post publicly the number of people infected per month and your quarterly infection
rates
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Using baseline data on CLABSI rates on your unit, you can easily calculate the number of
preventable CLABSIs, preventable deaths, excess hospital days, and costs per year. Again, the
online CLABSI Opportunity Estimator will help you calculate these figures for your unit.
Providers often want to know how these calculations are derived:
• If your CLABSI rate is 5.3 per 1,000 catheter days and your unit has 2,500 catheter days
per year, you have 13 preventable CLABSIs every year.
o 5.3/1000 x 2,500 = 13.25
• If we assume that the mortality associated with a CLABSI is 18 percent, then there will
be 2 preventable deaths per year on your unit.
o 13 preventable CLABSIs x 0.18 = 2.34
• If we assume that patients stay in the hospital for an additional 13 days when they
develop a CLABSI, then 13 CLABSIs leads to 169 excess hospital days per year.
o 13 preventable CLABSIs x 13 hospital days = 169
• If we assume the cost of each CLABSI is $45,254, then your CLABSIs translated into an
extra $588,302 per year.
o 13 preventable CLABSIs x $45,254 = $588,302
Actual estimates of mortality, length of stay, and costs of care vary by unit, but these estimates
are consistent with those published in the literature.13
Also provided in this toolkit are Vascular Access Device Training Slides (Appendix 3) that you
can use to educate staff. Consider holding staff in-service sessions to review those PowerPoint
slides and the Fact Sheet (Appendix 2) and provide answers to staff members’ questions.
Consider using a quiz to test the providers’ knowledge after the in-service and requiring
providers to pass the quiz prior to being allowed to insert central lines on your unit. You can
also use the training slides to build CLABSI prevention training into physician and nurse
orientation in your facility.
An important component of staff education is process standardization. A potential barrier to
compliance with evidence-based practices is that clinicians have to go to several different places
to collect the equipment they need to comply with guidelines. Establishing well-stocked line
insertion carts that contain all the equipment and supplies needed to insert central lines
reduces workflow complexity and makes it easy for clinicians to adhere to evidence-based
practice.
Gain consensus on what supplies should be included and how the central line cart should be
organized for your unit. Johns Hopkins care teams use four-drawer carts, but use what will
work best on your unit. Use the Central Line Cart Inventory sheet at Appendix 4 and adjust
the cart’s content and organization to accommodate providers on your unit.
The use of 2 percent chlorhexidine for skin antisepsis before catheter insertion and during
dressing changes is the preferred agent, unless the patient is allergic to chlorhexidine. This is a
Category IA CDC recommendation, which means it is strongly recommended for
implementation and strongly supported by well-designed experimental, clinical, or
epidemiologic studies. You should meet with your hospital’s epidemiologist, infection control
practitioner, or senior leadership to ensure your unit has 2 percent chlorhexidine available.
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You will also need to determine how often to stock the cart. Depending on the number of lines
placed each day, a support associate may need to stock the cart every 4 hours or every 8 hours
and sign off on the checklist located on top of the cart; other units may be able to stock the
cart less frequently. Adjust the frequency as needed to ensure the cart is stocked at all times.

Execute: What do I need to do?
Implement a checklist
The field of aviation uses checklists extensively to create independent redundancies for key
steps in a process. Creating independent redundancies through the use of a checklist is an
effective technique to monitor whether or not providers adhere to care processes. Some
organizations require a nurse to be present bedside during all central line insertions and to
complete a checklist during every central line insertion. Using a checklist allows nurses to serve
as an independent, redundant check to encourage physician adherence to evidence-based
practices.
Appendix 5 is a Central Line Insertion Checklist that you can adapt for your unit. Pilot test the
checklist on your unit for 1 week and interview several nurses regarding the form’s clarity, the
data collection burden, and any needed modifications.
A powerful strategy that demonstrates the opportunity for improvement on your unit is to
establish baseline compliance with evidence-based practices. Consider implementing a 2-week
observation-only phase during which nursing staff observe physicians during central line
placements and complete the checklist for each procedure. Physicians would not be aware that
they were being observed during the observation-only phase. You could then calculate the
percent of central line insertions for which providers were compliant with evidence-based
practices and share the results with your staff.
You can also audit the percentage of central line insertions for which nurses completed the
checklist. Based on the results, you can then modify the form and provide in-service training to
the nursing staff.
When Johns Hopkins first introduced the Central Line Insertion Checklist, staff identified the
following barriers:
o The nurses’ perception that their job was not to police physicians
o The physicians’ perception that their credibility and authority would be challenged if
nursing staff were to critique or correct them
Unit leaders met with nursing and physician staff to stress the need to focus on patient safety
and teamwork. Unit leaders emphasized that not complying with the checklist would be
analogous to someone on the health care team entering a patient room and intentionally
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inflicting harm. While health care providers would never tolerate harming a patient
intentionally, that is, in fact, what occurs when providers are allowed to violate evidence-based
infection prevention practices. When presented in this light, physicians and nurses often agree
that they need to work together to keep patients safe.

Ask providers daily whether catheters can be removed
One of the most effective strategies for preventing CLABSI is to eliminate, or at least reduce,
exposure to central lines. The decision for whether or not a patient needs a central line is
complex and difficult to standardize into a practice guideline. Nonetheless, to reduce patient
exposure to central lines, units should have a systematic approach to ask providers daily if any
can be removed.
Develop a strategy to ensure unit staff members ask providers daily if any catheters or tubes
can be removed. To ensure that staff ask the question, add it to a rounding form, called the
Daily Goals Checklist found in the CUSP Toolkit. The Daily Goals Checklist is used to develop
daily care plans for patients. Alternatively, if you have existing reporting mechanisms on your
unit (nurse-to-nurse report forms, charge nurse report forms, for example) add the question of
whether or not any catheters or tubes can be removed. To decrease the risk for infection, you
should also develop a strategy to place tunneled catheters if central access will be required for
a long period.
Consider recording the number of central line days or the number of times per week that a
provider discontinued a central line. Graph results over time using a run chart. Share the
results with providers. If providers are not discontinuing central lines, discuss this situation with
unit leaders and providers to find opportunities to decrease the number of central lines used
on your unit.

Develop or refine vascular access device policies
As you focus your efforts to eliminate CLABSI, refine existing policies or establish clearly
defined policies for caring for patients with central lines. The Johns Hopkins Vascular Access
Device Policy and the Johns Hopkins Central Venous Access Device Dressing Change
Procedure may be useful as templates or as examples. The SHEA/IDSA practice
recommendation published in 200814 may also be helpful as you revise or develop your
protocols.
Empower nurses to stop procedures
Although efforts to improve interpersonal communication improved aviation safety, the same is
not yet true in health care’s hierarchical culture. Successful checklist implementation requires
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effective interpersonal communication skills and provides a means to learn teamwork skills
experientially.
Units should require nurses to complete the checklist at bedside during central line placement.
Tell the physician staff that the checklist is being implemented after the observation-only phase
ends. Empower nurses to stop the procedure, absent an emergency, if they observe a violation
of evidence-based practices. Have the nurses indicate on the checklist if the procedure was
stopped.
Develop a unit strategy and support system for nurses to minimize the risk of an undesirable
encounter. For example, Johns Hopkins instructed nurses to page the unit director at any time
if a physician failed to correct a violation that nurses identified.
Audit the number of checklists completed per central line insertions and calculate the
percentage. Audit compliance with evidence-based practice and the number of corrections
required and calculate the percentage. Share the results with providers.
Use the Central Line Maintenance Audit Form
Unit teams can use the 11-question Central Line Maintenance Audit Form (Appendix 6) as a
checklist for rounding and as a reminder of best practices for central line maintenance to
prevent CLABSI. Seven questions on the audit form address line placement and maintenance,
including the need for the central line, hand hygiene, site of line placement, dressing and tubing
changes, and use of chlorhexidine for skin preparation. Four questions on the form address the
use of advanced technologies, such as Biopatch® or chlorhexidine-impregnated occlusive
dressings. To streamline and ensure use of the audit form, bundle it with the CUSP Toolkit’s
Observing Patient Care Rounds tool that provides a structured approach to improving
teamwork and communication.

Use the Event Report Template and Nurse Letter
If a CLABSI occurs on your unit, your team should investigate process defects that may have
occurred during line placement or line maintenance. The CLABSI Event Report Template
(Appendix 7) catalogs defects that contribute to a CLABSI. The template can be used with the
CUSP Toolkit’s Identify Defects Through Sensemaking module, and it uses the same principles
as that module’s Learn from Defects Tool. With an interdisciplinary team that includes nurses
and infection prevention staff, answer the list of questions contained in the template to identify
potential system defects and develop a plan to prevent those defects from reoccurring. Then,
implement the plan and monitor your results. If there is little or no improvement after
implementing the plan, consult the Back to Basics checklist (Appendix 9) described in the next
section.
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Nurses’ input is critical to a complete investigation of process defects that contribute to a
CLABSI. Use the CLABSI Investigation Nurse Letter (Appendix 8) to invite input from frontline
nurses in the investigation. The letter includes a list of 13 questions to help elicit thorough,
thoughtful responses from frontline caregivers on central line insertion and maintenance.
Go Back to Basics
The Johns Hopkins Armstrong Institute’s Back to Basics document (Appendix 9) defines 12
characteristics of units that are successful in reducing or eliminating CLABSI. The document is a
set of guidelines for teams that are struggling with persistent CLABSI rates and was developed
after assessing the experiences of unit teams, site visits, and interactions with hospitals.
You may also consider using advanced technology (i.e., Biopatch®, chlorhexidine-impregnated
occlusive dressings, etc.) but only after your unit has achieved 100 percent compliance with
evidence-based guidelines and thoroughly explored the practices identified in the Back to Basics
document.

Evaluate: How will we know that we made a difference?
The first step in evaluating the success of your CLABSI prevention efforts is to collect unit
baseline CLABSI rates for the past 12 months. The second step is to track unit CLABSI rates
over time. Enter your data into a State-level database or to CDC’s National Healthcare Safety
Network.11-12 Although all units are urged to adopt the CDC’s standardized definitions for
CLABSI, definitions may still vary among hospitals. As long as your definition of a CLABSI
remains constant, you can evaluate trends over time in infection rates. The team leader should
discuss these issues with the director of hospital epidemiology or infection control.
Communicate your results widely with caregivers and patients and their families. Put the
incidence of CLABSI in clear, real terms and present the actual number of infections over a
period of time, not just a rate or ratio. Remember that zero infections is the goal and not a
benchmark rate. Use the Weeks Without CLABSIs Banner (Appendix 1) to announce your
successes in reducing CLABSI. The PowerPoint® file offers a banner that is 48 inches wide by 12
inches high. You can add your facility’s logo and send the file to a local print shop to be printed
in color on a large-format printer.
Communicating successes and stumbles to your unit team is a powerful way to energize
clinicians in their commitment to evidence-based practice. When one unit succeeds in
eliminating CLABSI for an extended period of time, communicating this success across the
facility helps to spread improvement to other units.
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