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• Describe the common reasons for PIVC failure and the prevalence 
of PIVC bloodstream infection.

• Discuss the rationale for implementing a PIVC insertion and 
maintenance bundle.

• Identify bundle components which have demonstrated reductions 
in PIVC-related bloodstream infection and other adverse events.

• Discuss the challenges of bundle implementation and possible 
strategies to achieve compliance.

Learning Objectives
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Some terminology
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PIVC Peripheral intravenous catheter. Also called IV cannula, PVC, SPC
PICC Peripherally inserted central catheter
CVAD Central venous access device. Includes any line whose tip ends in the superior vena 

cava or right atrium. e.g. PICC, non-tunnelled line, tunnelled line, implanted port, etc.
BSI Bloodstream infection
CRBSI Catheter-related BSI = positive CVAD tip culture matching positive blood cultures
CLABSI Central line associated BSI = positive blood cultures with central line as the only likely 

source of infection
PLABSI Peripheral line associated BSI = positive blood cultures with peripheral line as the only 

likely source of infection
CABSI Catheter-associated BSI = positive blood cultures in patient with an intravenous 

catheter of any type
SABSI Staphylococcus aureus bloodstream infection
VAD Vascular access device



PIVC Failure 
and 

Bloodstream 
Infection
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What the research says …

Up to 70% of hospital patients need at least one 
PIVC for fluids or medicines during admission. 

20% of PIVCs are inserted but never used!

> 25% of PIVCs have NO documentation> 25% of PIVCs have NO documentation

> 30% of PIVCs have painful complications or 
stop working before treatment completion, 
requiring the insertion of a new device. 



Common reasons for PIVC failure

Dislodgement

Lineus Medical®

Phlebitis/ 
Local infection

Image source: Liverpool Hospital

Infiltration/
Extravasation

Google images

Occlusion

Google images



Bloodstream infection (BSI)

On average, 5 in 1000 patients get a 
BSI from a CVAD. (Rosenthal, 2023)

On average, 2 in 1000 patients get a 
BSI from a PIVC. (Marsh, 2024)

These are preventable!

Staphylococcus aureus is the most common pathogen.



Bloodstream Infection (BSI) Pathways

HCW = healthcare worker 

Image source: Crnich & Maki, 2002. Open Access.
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Care 
Bundles
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What is a care bundle?

“A small set of evidence-based interventions for a defined patient population 
and care setting that, when implemented together, will result in significantly 

better outcomes than when implemented individually.” 
(IHI, 2012)



High reliability of care processes that can prevent serious 
adverse events “would result in vastly improved outcomes”

(IHI, 2012)

Examples:
1. Surgical checklist
2. Central line insertion 

bundle



Designing a care bundle …
3 to 5 elements (interventions), with strong clinician agreement.

Each bundle element is relatively independent.

Each bundle element is based on evidence.

Each element should be considered for every 
patient in that population & location.

Bundles are descriptive, not prescriptive (always 
allow for clinical judgment).

Compliance monitoring is key to success.
(IHI, 2012)



“When compliance is measured for a 

core set of accepted elements of care 
for a clinical process, the necessary 

teamwork and cooperation required will 
result in high levels of sustained 

performance not observed when 
working to improve individual elements.” 

(IHI 2012)

Compliance



Compliance monitoring builds 
a safer, reliable system

Compliance is measured by documentation of 
adherence to all elements of the bundle. 

Goal is 95% or greater.

Use Statistical Process Charts to track performance 
over time.

“Measuring compliance with each bundle element, as well as all-or-none 
compliance, is the first step in building a reliable system.”

(IHI 2012)



What makes a good bundle?

*****
Bundle components are 
evidence-based, with 
references
Implementation strategies are 
clearly described
Compliance is measured and 
reported
Outcomes are fully reported, 
with raw data as well as 
percentages
Repeated measures over time

Outcomes clearly 
demonstrate improvement (IHI, 2012)



What makes a good bundle?

***** ***
Bundle components are 
evidence-based, with 
references

Some bundle components may 
not be evidence-based

Implementation strategies are 
clearly described

Implementation strategies 
may/may not be clear

Compliance is measured and 
reported

Compliance may/may not be 
measured/reported

Outcomes are fully reported, 
with raw data as well as 
percentages

Some outcomes not reported, or 
missing data

Repeated measures over time Inadequate follow-up over time
Outcomes clearly 

demonstrate improvement
Unclear evidence for 

improvement (IHI, 2012)



What makes a good bundle?

***** *** *
Bundle components are 
evidence-based, with 
references

Some bundle components may 
not be evidence-based

Some bundle components are 
not evidence-based

Implementation strategies are 
clearly described

Implementation strategies 
may/may not be clear

Implementation strategies are 
not clear

Compliance is measured and 
reported

Compliance may/may not be 
measured/reported

Compliance is not measured/ 
reported

Outcomes are fully reported, 
with raw data as well as 
percentages

Some outcomes not reported, or 
missing data

Outcomes not reported, or 
missing data

Repeated measures over time Inadequate follow-up over time Inadequate follow-up over time
Outcomes clearly 

demonstrate improvement
Unclear evidence for 

improvement
Lacks evidence for 

improvement (IHI, 2012)



The focus on CLABSI …



The CDC central line bundle

• Hand hygiene
• Aseptic technique
• Maximal barrier precautions
• Chlorhexidine & alcohol skin antisepsis
• Optimal catheter site selection (avoid femoral, especially 

in obese adults)
• Daily review of line necessity, with prompt removal of 

unneeded lines
• Ultrasound / ECG guided insertion 
• Sterile adherent dressing 

– sterile gauze dressing or sterile transparent, semipermeable dressing 
– CHG dressing for patients >18 years

Image source: AVATAR

www.cdc.gov/hai/pdfs/bsi/checklist-for-clabsi.pdf



Updated CDC central line checklist (bundle)

Ref: www.cdc.gov/hai/pdfs/bsi/checklist-for-clabsi.pdf

Updated bundle now includes 
• all the elements of the CVAD insertion bundle
• a checklist for healthcare organisations, requiring 

that hospitals provide: 
• Education for healthcare personnel about central 

lines, insertion and maintenance, infection prevention
• Competency assessment for inserters
• Periodically assess knowledge of and adherence to 

guidelines for HCWs regarding insertion and 
maintenance of CVADs.

• A checklist to ensure aseptic insertion
• Re-education of staff periodically, particularly when 

policies, supplies or technology changes.



CVAD bundles decrease BSI



But implementation can be hard!

• Central line bundles are effective

• Implementation is crucial, but not easy

• “The same strategy can work in one setting, 
but not in another”

(Zingg & Pittet, 2016)



The risk with PIVCs

Bacteria don’t know if it’s a CVAD or PIVC.

PIVCs also cause BSI.

Images source: AVATAR and Google Images



PIVC Bundles – only one systematic review

Research question: 

What is the effectiveness of 
insertion and maintenance 

bundles in preventing PIVC-
related complications and 

bloodstream infection in hospital 
patients?



Methods
Systematic review using Cochrane Effective Practice and Organisation of Care 

(EPOC) guidelines

Inclusion criteria:
• Prospective intervention 

studies
• PIVC insertion or 

maintenance care bundle 
(≥ 2 components)

• Hospital patients
• English
• 2000–2018

Database searches

6 databases:
- Pubmed
- CINAHL
- EMBASE
- Medline
- Cochrane CENTRAL
- Web of Science

Trial 
registries Grey 

literature

Outcomes: 
• Insertion success 
• Bloodstream infection
• PIVC complications
• Bundle compliance
• Cost effectiveness 



PRISMA search

13 studies included:

Adults = 10 studies
Pediatrics = 2 studies
Neonates = 1 study



PIVC insertion bundles
10 studies

2–7 items per bundle
21 different items

(Ray-Barruel et al, 2019)
Images source: Google Images and AVATAR



PIVC maintenance bundles
11 studies

2–7 items per bundle
22 different items

REMOVE!

RESITE!

Images source: Google Images and AVATAR
(Ray-Barruel et al, 2019)



Reported outcomes

7 studies reported a reduction (19%–81%) in PIVC BSI
1 study reported no change in PIVC BSI

5 studies did not measure/report BSI rates

12 studies reported reduction in phlebitis
1 study reported increase in phlebitis

2 studies reported reduction in infiltration
1 study reported reduction in 30-day mortality

1 study reported estimated cost savings

(Ray-Barruel et al, 2019)



Bundle implementation strategies used 
[13 studies]

12 studies

6 studies

5 studies

9 studies

5 studies

Images source: Google Images

(Ray-Barruel et al, 2019)



PIVC bundles – SR findings

All 13 studies implemented 
different bundles.

Many bundle items were not 
evidence-based.

Follow-up ranged from 
4 months to 14 years.

Excellent (26–28)

Good (20–25)

Fair (15–19)

Poor (≤ 14)

Quality: 
POOR (7 studies) 
FAIR (6 studies)

Quality assessment: 
Downs & Black checklist



No consistency between PIVC bundles

• All 13 studies implemented different bundles
• Many bundle items have not been tested rigorously (or at all)
• Follow-up ranged from 4 months to 14 years



• PIVC bundle items should be evidence-based

• High quality studies are needed to demonstrate effectiveness

• Bundles should be based on high-level evidence (e.g. clinical 
guidelines, RCTs)

• Randomised studies are always welcome

• Report raw data, not just percentages

• Ongoing, repeated audits for compliance

• Long-term follow-up, if possible

Recommendations from the SR



What’s changed 
since 2019?



More evidence Updated guidelines
Structure and Process 
monitoring indicators

Greater awareness of 
SABSI

Evidence-based tools 
and technology

A lot has changed since 2019!



PIVC Research Articles per year since 2000
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Clinician Awareness of SABSI vs SABSI 
Incidence (2000–2025)
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Clinician Awareness of SABSI vs SABSI 
Incidence (2000–2025)
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• National benchmarks
• Infection control initiatives 

(e.g. ANTT)
• Education
• Care bundles
• Increased surveillance



New and Updated 
Vascular Access 

Guidelines

www.avatargroup.org.au/clinical-practice-guidelines.html



Technology and Innovation
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• Use of visual aids (ultrasound, near-infrared) for difficult IV access
• Use of virtual/augmented/mixed reality for training
• Integrated catheters
• Longer catheters
• Anti-reflux valves in catheters
• Improved dressings and securement: engineered dressings, 

cyanoacrylate glue, gum mastic liquid 
• Greater focus on vascular access specialists and teams



Standardised tools to reduce variations 
in care and improve patient safety



Best practice device 
maintenance guidelines 

at point of care

Image source: Google Images

(Ray-Barruel, 2018, 2020, 2023)



PUBLISHED 2021: To address suboptimal care

GOAL: To promote judicious PIVC use, reduce 
complications

SCOPE: All ages, all healthcare settings

The PIVC Clinical Care Standard



10 Quality 
Statements



Monitoring indicators
“The following indicators will support health service organisations to monitor how well they are 

implementing the care recommended in this clinical care standard and are intended to support local 
quality improvement activities.” (ACSQHC, 2021)



Implementation
Struggles and 

Strategies



Implementation hurdles and speedbumps

• Getting support from senior leaders

• Getting consensus from stakeholders

• Competing priorities & timeframes

• Naysayers

• Not enough funds

• Getting consensus about tools

• Updating documentation, electronic medical records

• Plenty of education required (including new hires)



Translating evidence into practice

• SMART goals

• Share the vision with the team

• Understand context

• Implementation plan (who, what, how, when, where)

• Involve other people early on and encourage ideas, 
build momentum

• Encourage constructive feedback

• Reward success

• Give it time!



Implementation Science Frameworks
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Framework Purpose Core Components Best Use Case
CFIR
Consolidated Framework for 
Implementation Research

Identifies factors influencing 
implementation success

5 domains: Intervention, 
Inner/Outer Setting, Individuals, 
Process

Comprehensive assessment of 
barriers and facilitators

TDF
Theoretical Domains 
Framework

Understands behavior change 
in clinicians

14 domains including 
knowledge, beliefs, skills, 
context

Designing behavior change 
interventions

RE-AIM Evaluates public health 
interventions

Reach, Effectiveness, Adoption, 
Implementation, Maintenance

Measuring impact and 
sustainability

NPT
Normalization Process Theory

Explains how practices become 
routine

Coherence, Participation, 
Action, Monitoring

Embedding new practices into 
daily workflows

PARIHS Guides implementation based 
on context and facilitation

Evidence, Context, Facilitation Assessing readiness and 
tailoring support

KTA
Knowledge-to-Action

Translates knowledge into 
practice

Knowledge creation, Action 
cycle

Bridging research and clinical 
application



• Standardized competency 
assessment checklists for 

insertion and maintenance
• Educate patients, caregivers, 

especially when transferred to 
another setting or home with 

VAD

•Process measures 
(compliance audits)
•Outcome measures
(VAD-BSI rates)
•Regular feedback
•Review all VAD-BSI events

• Healthcare practitioners, 
patients & caregivers

• Device selection
• Infection prevention

• Daily evaluation of
necessity

• Senior Leaders
•Stakeholders (Healthcare 
practitioners, Patients, 
Caregivers)
•Multidisciplinary teams
•Clear vision & goals

1. ENGAGE 2. EDUCATE

3. EXECUTE4.EVALUATE

4E Model of Implementation

(Buetti et al, 2022)



Implementation of the PIVC Clinical Care Standard
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Conclusion

• PIVC bundles should be based on high-level evidence (e.g. INS Standards)

• Individual PIVC bundle items should be evidence-based

• Implementation should include a clear strategy, involving stakeholders early

• Long-term compliance measures & feedback are essential

• Celebrate wins and keep going!
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August 
7  ...    How Do Percep-ons of Hygiene and Cleanliness Influence Infec-on Preven-on Behaviours in Our Homes and  
           Everyday Lives, and in Healthcare SeEngs?  

With Dr. Sally Bloomfield, UK 
20  ...  Inser-on and Maintenance of Bundles for Peripheral IVs 

With Dr. Gillian Ray-Barruel, Australia 
26  ...  Barriers to Implemen-ng IPC Programs in Low Resource SeEngs and How to Overcome Them 
 With Prof. Shaheen Mehtar, South Africa 
 

September 
18  ...  Resource Sustainability and Challenges in the Supply Chain: Implica-ons for Infec-on Preven-on 
 With Prof. Ruth Carrico, US 
23  ...  Pa-ence, Pa-ents and Persistent An-microbial Resistance 
 With Colm Dunne, UK 
25  ...  Development of Food Safety Training Materials Through Memory Anchors and Elevated Learning 
 With Prof. Keith Warriner, Canada 
29  ...  IPS Conference Broadcast – Co^rell Lecture 
 With Dr. Neil Wigglesworth, UK 
29  ...  IPS Conference Broadcast - From Reminder to Reflex: Making IPC Second Nature 
 With Prof. Michael Borg, Malta 
30  ...  IPS Conference Broadcast - An-microbial Stewardship: At the Heart of Infec-on Preven-on 
 With Prof. Mar-n Llewelyn, UK 
 

October 
15  ...  What Can Knowing Something About the Evolu-on of Clostridium difficile Teach Us About IPAC? 

With Prof. Thomas Riley, Australia 
20  ...  Special Lecture for Interna-onal Clean Hospitals Day 
 With Prof. Didier Pi^et (and friends), Switzerland 
21  ...  Discussion: Are Current Healthcare Cleaning Guidelines Sufficient to Fight An-microbial Resistance Spread? 

With Dr. Jon O^er, UK & Dr. Cur-s Donskey, US 
28  ...  Research Priori-es to Strengthen Environmental Cleaning in Healthcare Facili-es: the CLEAN Group  
            Consensus 
 With Dr. Giorgia Gon, UK 
 

November  
11  ...  The Use of Faecal Microbiota Transplant as Treatment for Clostridium difficile 
 With Simon Goldenberg, UK 
13  ...  Solve the LTC Outbreak! 
 With Steven J. Schweon 
19  ...  Special Lecture for World Toilet Day 
 

December 
4  ...    What’s On a Surface Doesn’t Stay On a Surface - The Dynamics and Risk of Microbial Resuspension From  
           Surfaces 
 With Prof. Charles Gerba, US 
18  ...  Empowering Pa-ents to Prevent Healthcare-Associated Infec-ons 
 With Dr. Cur-s Donskey, US 
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