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• Bacteria can colonize a catheter by different mechanisms: 
• contamination of the catheter during insertion
• contamination of the catheter hub during maintenance
• spread of skin organisms along the external catheter surface
• hematogenous spread from infection at another site
• infusion of a contaminated fluid (rarely)





• 25 Clinical Questions
• Insertion
• Maintenance
• Access
• Removal

• Bundles



• Study Design Included

• RCTs

• Non-RCTs

• Controlled observational studies

• Controlled before-after studies 

• Interrupted time series and repeated 
measures studies

• Before/after studies 

• Excluded
• Case series
• Case reports

• Systematic or nonsystematic reviews

• Studies without a comparison (or 
incidence/prevalence studies and surveys)

• Pooled data analyses



• 14 studies (2 RCT, 12 non-RCT); 9613 participants (adults + neonates)
• Most compared bundles vs routine care; 2 compared catheter types

• Key findings – Adults
• Multimodal/bundle strategies:

• ↓ Local infections: 3.96% vs 8.44% (RR 0.47; low COE)
• ↓ Phlebitis/thrombophlebitis: 3.14% vs 8.97% (RR 0.35; low COE)
• ↓ CLABSI: 1.8% vs 5.8% (0.31; low COE)
• May ↓ overall adverse events: 4.5% vs 18% (RR 0.22; very low COE)





• Implementation of a 5-element 
CDC-based bundle:
• Hand hygiene
• Full barrier precautions during

insertion
• Skin antisepsis with 

chlorhexidine
• Avoiding the femoral site
• Removing unnecessary central

lines

• Additional system-level
interventions:
• Standardized central-line carts
• Checklists with nurse 

empowerment to stop non-sterile 
procedures

• Daily discussion of catheter
necessity

• Regular data feedback
• Designated physician–nurse safety

team leaders



• Dramatic and sustained reduction of CRBSI
• Median CRBSI rate decreased from 2.7/1000 catheter-days (baseline) 

to 0 within 3 months of bundle implementation (P ≤ 0.002)
• Reduction sustained for 18 months:

• Mean rate: 1.4/1000 catheter-days

• Incidence Rate Ratios (IRR) vs baseline:
• 0–3 months: IRR 0.62
• 16–18 months: IRR 0.34



Bundle

• Hand hygiene
• Skin antisepsis with 2% chlorhexidine in alcohol
• Use of chlorhexidine-impregnated sponge dressings
• Catheter stabilization and site protection using:

• Sutureless securement device
• Transparent semipermeable membrane

• Disinfection of needle-free connectors
• Immediate removal if no longer required



Hand Hygiene

• Most effective strategy to reduce catheter-related infections
• Essential before any manipulation of PICC line or dressing



Antisepsis with 2% Chlorhexidine in Alcohol

• 2% chlorhexidine in alcohol superior to povidone–iodine
• Reduces catheter colonization and bloodstream infections



Chlorhexidine-Impregnated Sponge
• Decrease colonization and CRBSI
• Recommended for high-risk or long-term catheters







• Avoid Sutures!
• Sutures disrupt the skin around the catheter exit site, 

causing inflammation and heavy colonization

Sutureless Securement Device



Sutureless Securement Device



Transparent SemipermeableMembrane
• Protects insertion site while allowing visual inspection
• Standard component of catheter maintenance bundles



CRBSI Prevention

• Best dressing: Transparent Dressing (TD)
• 92.5% highest rank probability
• OR 0.35 (95% CrI 0.14–0.89) vs. others
• 65% reduction in 92.5% of cases



Disinfection of Needle-Free Connectors

• Connector disinfection ("scrub the hub")
• Scrub for 5 to15 seconds before each access
• Prevents intraluminal contamination and CABSI



Removal of Unnecessary Catheters

• Prompt removal of unnecessary PICCs
• Daily evaluation of line necessity
• Strong reduction in catheter-related bloodstream infections



Conclusions

• Adoption of a structured "bundle" is strongly effective and 
evidence-supported
• Significant reduction in local infections, phlebitis, and CLABSI
• Sustained effect over time, with infection rates approaching zero

• Integrate checklists, ongoing training, and data feedback to 
support bundle adherence
• Promote a safety culture with dedicated teams and staff 

empowerment
• Current Limitations: bundles and data heterogeneity
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