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Learning Outcomes

After the session, attendees will be able to discuss 
the details of a quality improvement project on a 
bundled approach to decrease infections related to 
peripheral intravenous catheters.
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Overview

• Standardization of central line insertion and 
maintenance practices have greatly reduced central 
line associated bloodstream infections

• In contrast, there has been very little standardization of 
practices for PIVs



Identification of the Problem

• New IV flush order set with carrier bag process from 
the Ministry

• INS, CDC, Lippincott state: “if infusion is 
intermittent, change tubing and bag every 24 
hours”

• No standard for Primary or Intermittent tubing at Mercy 
St. Louis 

• change only secondary tubing every 24 hours, 
• change bag and both tubings every 24 hours
• change tubing every 96 hours

• Confusion about what is considered continuous and 
what is intermittent



Identification of the Problem

• The practice council suggested to change all IV tubing 
every 96 hours

• Infection control had concerns regarding guidelines 
and  the number of blood stream infections

• Current IV practices were reviewed and house-wide 
audits revealed:
• IV hubs were not scrubbed appropriately before 

accessing
• Disconnecting the IV tubing for convenience
• Not protecting the tubing appropriately when it is 

disconnected
• Supplies not readily available



Identification of the Problem

 To quantify potential harm to patients, the number of 
primary bloodstream infections over a 6 month period 
were identified (January 2015 – June 2015)

• 45 patients identified
• 39 only had a PIV

• 6 had a central line

• This translates into 0.56-1.06 infections/1000 patient days

• Cost of a peripheral primary bloodstream infection is 
between $10,000 and $20,000
• Kilgore, M; Brossette, S. “Cost of bloodstream infection”. 

AJIC, 2008 Dec;36(10)



Potential Solution

 If needleless connectors, IV tubing ports and 
disconnected IV tubing are protected with alcohol 
impregnated devices that prevent contamination, the 
number of primary bloodstream infections will 
decrease.

 If the ports and tubing are protected with alcohol 
impregnated caps and tips, it is safe to change 
intermittent tubing every 96 hours.



Which practice do you see most often for tubing tips 
(a.k.a. male luers) at your facility?

a) Looping b) Cover with 
end cap

d) Get really 
creative

e) Other

c) Cover with 
disinfecting cap



Study

• Scope of Project
• The use of a standardized peripheral IV 

maintenance bundle will decrease primary 
bloodstream infections

• Goals
• Decrease primary bloodstream infections to 

<0.3/1000 patient days in all inpatients >18 years of 
age except Labor and Birth, Mother/Baby, and 
Behavioral Health by implementing a peripheral 
maintenance bundle.

• Achieve and sustain >90% compliance on PIV 
maintenance bundle elements



New IV Care and Maintenance 
Bundle 
All Inpatient Adult Units (excluding L&B, Mother Baby, 

Psych) 

• Change all IV tubing every 96 hours 

• Prohibit disconnecting IV tubing for convenience (i.e. 
bathing, walking, going for tests, etc.)

• Alcohol impregnated cap on all ports (central and 
peripheral)

• Alcohol impregnated tip (i.e. disinfecting cap for male 
luers) on all tubing that is disconnected



Methods
 Timeline

• September – October 2015 – A point prevalence audit 
on all patients with peripheral and central lines 
completed to obtain a baseline on how lines and sites 
were maintained

• October 2015 – Nursing units educated on the PIV 
maintenance bundle

• November 2015 – Started using alcohol impregnated 
caps and tips

• December 2015 -May 2016– Audits completed by unit 
managers, supervisors, clinical educators, shared 
governance, infection preventionists, and bedside 
RNs.  Bloodstream infection data collected.

• February and May 2016– Point prevalence audit 
repeated



PIV Bundle



Maintenance Audit Tool



Results

 The point prevalence audit in February, 2016 showed 
the following:

• 317 lines were audited

• 100% of disconnected IV tubing were protected.  Of 
these 73% were protected by an alcohol 
impregnated tip

• 93% of ports on tubing and needleless connectors 
had an alcohol impregnated cap in place

 Increased compliance due to significantly decreased 
nursing time – product was available at point of care





Results

 The point prevalence audit in May, 2016 showed the 
following:

• 311 lines were audited

• 90% of disconnected IV tubing were protected.  Of 
these 88% were protected by an alcohol 
impregnated tip

• 94% of ports on tubing and needleless connectors 
had an alcohol impregnated cap in place



Results



Results



Results

 Significant decrease in primary bloodstream infections 
in patients with peripheral lines

• 39 pre-intervention

• 5 post-intervention

• Potential savings: $340,000 – $680,000 avoided 
expense

• Decrease in Lab ID MRSA Bacteremia

• 2015 – 13 cases (only 1 in December)

• 2016 – 2 cases  



Results



How do you make a 
sustainable change?

• Key to achieving sustainable, actionable 
bloodstream infection reduction is to: 

Combine adaptive cultural 
changes with evidence-based 
practices 



How to build an adaptive 
culture

• Create a sense of crisis and a need for change and 
new direction

• share the data with administration

• convince co-workers that we were harming patients 
with current practices 

• present proven best practices to reduce infections

• engage frontline & senior leadership champions in 
process and outcome improvement plan



How to build an adaptive 
culture
• Communicate consistently and broadly

• Have administration talk about the rates at 
meetings

• tell the same story from leadership at the top all the 
way down to the frontline co-worker

• everyone needs to believe that improvement is 
possible



How to build an adaptive 
culture

• Reinforce the importance of innovation

• Build and maintain an “insiders” credibility

• create working groups to come up with practices (think 
outside the box)

• lots of education on “what to do” and “why we need to 
do it”

• Have nursing committees help create the policies 
and education and roll it out

• use products that are proven to prevent the 
colonization or contamination of vascular access 
devices



How to build an adaptive 
culture
• Establish leadership or the ability to produce 

change as an important focus at ALL levels

• hold staff accountable to following the policies

• Audits by managers and supervisors

• Administration to talk to staff when they do their 
rounds

• Unit-based recognition of achievement of low rates, 
or the length of time between bloodstream events



How to build an adaptive 
culture

• Decentralize decision making where possible

• frontline co-workers as part of the change 

• co-workers help identify practices and products



5 Practical Keys to Success
1. Use several interventions that function in 

different ways to shape a culture of 
commitment to doing better in practice

• New products to address areas of 
concern

• Audit and share information with 
frontline staff

2. Celebrate unit’s successes at the unit 
level, hospital level and Board level

• days infection free 

• increased compliance with processes



5 Practical Keys to Success

3. Reframe primary bloodstream infections as a 
patient safety problem that can be eliminated

4. Share data with frontline staff regarding infections 
and what it means for patients

• Send questionnaire to nurses involved with patient 
who developed a primary bloodstream infection

5. Work with frontline staff to identify and remove 
barriers to do what is right

• Collaborate with different departments

• Add products where needed



What We Have 
Learned…
• Practical risk reduction strategies enable 

consistent application of evidence-based 
recommendations for vascular access 
insertion and maintenance (i.e. disinfectant 
caps, proper dressings, Dressing Change 
kits) 

• Healthcare workers must be educated and 
engaged in a culture of safety to achieve 
consistent application of these 
recommendations

Photos courtesy of 
3M



What We Continue to 
Learn…

• Constant vigilance is necessary to assure 
continued success

• Educate, audit, educate, audit, repeat…

• Look at all of the variables when analyzing the 
data

• Success is a journey not a destination 



There are two primary 
choices in life: 

to accept conditions as they 
exist, 

or accept the responsibility 
for changing them.
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