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NO DISCLOSURES





WE WILL COVERWE WILL COVERWE WILL COVER…WE WILL COVER…

• Impact on care and costsImpact on care and costs
• Compare complication rates

S b  l k • Step-by-step look at:
– Catheters
– Insertion sites
– Insertion techniqueInsertion technique

• Review evidence-based best practices



CENTRAL VENOUS CATHETERSCENTRAL VENOUS CATHETERS

• 5 million annually1

C li i• Complications
– Morbidity: 2-26%2

•10% infection rate
– MortalityMortality

•Attributable mortality: 12-25%3

•% of hospital deaths: 20 4%4% of hospital deaths: 20.4%
• Expensive!

1. Raad I. Lancet 1998;351:893-8.
2. Sznajder JI et al. Arch Intern Med 1986; 146:259-61.
3. Kluger DM et al. American Society for Microbiology, 1999.
4. Mermel LA. Ann Intern Med 2000 Sep 5;133(5): 395.



LET’S DO THE MATH!LET’S DO THE MATH!LET S DO THE MATH!LET S DO THE MATH!

250 000  X $25 000 250,000  X $25,000 =

$6 25 Billi  $6.25 Billion 



ARE WE A PART OF THE PROBLEM?ARE WE A PART OF THE PROBLEM?

• Retrospective chart reviewp
• Academic, urban ED setting
• 656 central venous catheter insertions

 l li  i d bl d  • 7 central line associated blood stream 
infections
 8% of all hospital central line infections 8% of all hospital central line infections

• Infection rates:
ED: 1.93 infections per 1,000 catheter days

Admitted to ICU: 3/601 (0.4%)
Admitted to the Ward: 4/55 (7%)

C bl  t  N ti l ICU t ?• Comparable to National ICU rate?
5CH Lemaster et al. Annals of Emergency Medicine 2010; 56(5):492-497. 



We have the same problem as the ICU…



COMPLICATIONSCOMPLICATIONSCOMPLICATIONSCOMPLICATIONS

• Steele et al6…

10%
6. Steele R et al. Academic Emergency Medicine 2001; 8:204-207.

10%



h  i  Who is 
i  paying 

attention?attention?







*USE PROVEN GUIDELINES TO 
PREVENT INFECTION OF THE PREVENT INFECTION OF THE 
BLOOD FROM CENTRAL LINES



CATHETER TYPECATHETER TYPECATHETER TYPECATHETER TYPE
• Single-lumen vs multi-lumen7

A i i bi l i d h• Anti-microbial impregnated catheters
–↓ risk of infection8

–↓ cost9

• Consider if catheter-related infection rate > 2%Consider if catheter related infection rate > 2%

7 Farkas JC et al. 1992;93:277-82
8. Raad I et al. Ann Intern Med 1997;127:267-74.
9. Veenstra DL et al. JAMA 1999;282:554-60.



INSERTION SITESINSERTION SITES

• Risk factors for difficult subclavians10

F il d – Failed attempts
•Prior major surgery
•BMI >30 or <20
•Previous catheterization

– Complications
•Number of needle passesu be  o  eed e passes

–Single pass = 4.3% complication rate
–>2 passes = 24%>2 passes  24%

10. Mansfield PF et al. N Engl J Med. 1994;331:1735-8.



INSERTION SITESINSERTION SITESINSERTION SITESINSERTION SITES

• Choose subclavian11Choose subclavian
– Infection: 1.2 vs 4.5 infections/1000 

catheter dayscatheter days
– Mechanical complications

Subclavian = IJSubclavian = IJ
• Thrombosis risk

F l  20%– Femoral: 20%
– IJ: 4 times the risk of subclavian12

11. Merrer J. JAMA 2001;286:700-7.
12. Timset JF et al. Chest 1998;114:207-13.



INSERTION TECHNIQUEINSERTION TECHNIQUE
• Cleaning the site

– Chlorhexidine outperforms:13p
•Povidone-iodine
•Alcohol•Alcohol

– Scrubbing
•30 seconds
•2 minutes

• Use maximal sterile precautions14,15

6 fold decrease in infection– 6-fold decrease in infection
13. Larson EL at al. Am J Infect Control 1995;23:251-69.
14. Mermel LA et al. Am J Med 1991;91 (suppl):S197-S205.
15. Raad II et al. Infect Control Hosp Epidemiol 1994;15:231-8.



PREVENT AIR EMBOLISMPREVENT AIR EMBOLISMPREVENT AIR EMBOLISMPREVENT AIR EMBOLISM

• Flush and clamp your linesFlush and clamp your lines
• Keep catheter hubs occluded



INSERTION TECHNIQUEINSERTION TECHNIQUEINSERTION TECHNIQUEINSERTION TECHNIQUE

• Seek assistance from an experienced Seek assistance from an experienced 
clinician16

50 li– 50 lines
• Ultrasound-guided IJs vs landmark17

– Reduced
• Time to insertion
• Failure
•Arterial puncture/hematomaArterial puncture/hematoma

16. Sznajder JI et al. Arch Intern Med 1986; 146:259-61.
17. Randolph AG et al. Crit Care Med 1996;24:2053-8.



IN SUMMARYIN SUMMARYIN SUMMARY…IN SUMMARY…

• Infection poses the greatest riskp g
• Make subclavian your first choice
• Optimize equipment and technique• Optimize equipment and technique
• Due diligence saves lives


