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Learning Objectives

* Understand the importance of preparing the
site for CVC insertion

* Recognize the role of various antiseptics in
preventing catheter infections

* Describe the considerations for choosing a site
for CVC insertion



Preparing the Site for CVC Insertion

e Skin antisepsis is the cornerstone of
prevention of CLABSI

— Skin pathogens common cause of CLABSI
* Esp. for CLABSI that occurs within 7-days of insertion
— Preparing the site appropriately can reduce risk of
catheter-related infection

* Prevent transmission during infection
* Reduce burden of bacteria on exit site



Which Skin Preparation is Best?

* Available skin preparations include
— Chlorhexidine-gluconate

* Aqueous
* Alcohol-containing

— Povidone-lodine
— Alcohol Preparation without lodine or CHG



CHG as A Skin Antiseptic

Compared to povidone iodine,
Chlorhexidine use for skin antisepsis

Annals of Intemal Medlcme Chaiyakunapruk, et al. 2002 ‘\v/\
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The Forgotten Role of Alcohol

B CHG aq PVl aq Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Maki 1991 1 214 6 227 36.0% 0.18[0.02, 1.46]

Sheehan 1993 1 169 1 177 6.0% 1.05[0.07,16.61] * >

Valles 2008 9 211 9 194 58.0% 0.92 [0.37, 2.27] ——

Total (95% CI) 594 598 100.0% 0.66 [0.31, 1.41] ’

Total events 11 16

Heterogeneity: Chi2 = 2.12, df = 2 (P = 0.35); 12 = 6% — = J ——

Test fogr]overZII effect: Z=1.07 (P(= 0.28) ) 0102 05 A 2 > 10

Favours CHG aqg Favours PVI aq

D CHG + ALC PVl aq Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Meffre 1996 3 568 3 549 6.3% 0.97 [0.20, 4.77]

Legras 1997 0 208 4 249 8.4% 0.13[0.01, 2.45] =

Humar 2000 4 193 5 181 10.6% 0.75[0.20, 2.75] "

Maki 2001 4 422 23 617 38.4% 0.25[0.09, 0.73] * L

Kelly 2005 1 82 8 82 16.4% 0.13[0.02, 0.98] =

Valles 2008 9 226 9 194 19.9% 0.86 [0.35, 2.12] - =

Garland 2009 0 24 0 24 Not estimable

Total (95% Cl) 1723 1896 100.0% 0.44 [0.26, 0.73] =

Total events 21 52 ‘ ‘ ‘ ‘ ‘

Heter neity: Chi#=6.81, df =5 (P =0.24); I = 279 F T T j J 1

Tss?fc(;?((e)v‘::réllllCe;ffectze;8= 3d14 (g(= 0.0(())2) ’ § 0102 0.5 1 2 > 10
Favours CHG + ALC Favours PVI aq

Maiwald & Chan PLOS One 2012 ° .\



What is the active ingredient?

e |t the alcohol or the chlorhexidine that
matters most?

— In identical concentrations of alcohol, does CHG
outperform povidone iodine?

* Does cleaning the skin with soap before
catheter insertion make a difference?

e What concentration of chlorhexidine is best?
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The CLEAN Trial

Skin antisepsis with chlorhexidine-alcohol versus povidone @R ®
iodine-alcohol, with and without skin scrubbing, for
prevention of intravascular-catheter-related infection (CLEAN):

an open-label, multicentre, randomised, controlled,

two-by-two factorial trial

Olivier Mimoz, Jean-Christophe Lucet, Thomas Kerforne, Julien Pascal, Bertrand Souweine, Véronique Goudet, Alain Mercat, Lila Bouadma,
Sigismond Lasocki, Serge Alfandari, Arnaud Friggeri, Florent Wallet, Nicolas Allou, Stéphane Ruckly, Dorothée Balayn, Alain Lepape,
Jean-Frangois Timsit, for the CLEAN trial investigators*

e Randomized controlled trial, n=2546
* 11 French ICUs, 6 different hospitals

e 2x2 factorial design, 4 treatment groups:
— CHG or Povidone lodine for antisepsis
— Scrubbing with detergent vs. no scrubbing

Mimoz et al. Lancet, 2015 ‘\O/\



Product Used

e Chloraprep (2%CHG - 70% Isopropyl alcohol)
* 5% Povidone lodine - 69% ethanol

* Applied either as:
— 1 step: skin agent only
— 2 step: clean with detergent first, then apply agent

* Because products looked different, unable to
blind clinicians (but assessors were masked)
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Cumulative risk (%)
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* CHG is superior to Pl when administered head
to head in the same alcohol concentration

e Skin scrubbing is a relic of the past

— No longer necessary in an era of modern
antiseptics and CHG use

* Alcohol-containing CHG: standard for skin
antisepsis prior to CVC insertion

— If pt. allergic, Pl is a reasonable alternative
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Site Selection for CVC Insertion
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McNeil C, et al. (2015). Chapter 22: Central Venous Catheterization in Roberts and

Hedges Clinical Procedures in Emergency Medicine. ‘\'/.\



Traditional Thinking About Site?

 Avoid the femoral site
— Higher bacterial density

— Harder to keep clean
* Core component of keystone study, CLABSI Bundle

* What about 1J?
— Problematic to keep site clean, dry, intact

* Dressing, Oral Secretions, weight of catheter/tubing

* How does femoral and I) compare to SC?
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Is the Femoral Site Really Worse?

Femoral vs Jugular Venous Catheterization
and Risk of Nosocomial Events in Adults

Requiring Acute Renal Replacement Therapy
A Randomized Controlled Trial

e Randomized controlled trial, 750
* 9 university hospitals, 3 general hospitals
 Randomized to lJ or FV placement

e Results:

— More hematomas in |J
— No difference in rate of CLABSI between |J and FV

16 Timsit et al. JAMA, 2012 ‘Y\



More Data questioning site

Meta-analysis of subclavian insertion and nontunneled central

venous catheter-associated infection risk reduction in critically
ill adults*

e Systematic Review; RCT + cohort studies

e 19 studies; 10 included in meta-analysis
— Only one randomized site of insertion

e Results:

— Risk of CLABSI lower for subclavian site (RR 0.47
[95%CI=0.27-0.82]) vs. others

— When one large study excluded, no difference in risk
between femoral and subclavian site

Parienti JJ et al. Crit Care Med, 2012
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Definitive Data
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RCT: Subclavian site associated with lower risk of
catheter-related blood stream infection and DVT, but

higher risk of pneumothorax .\'/.\
Parienti JJ, Mongardon N, Megarbene B, et al. NEJM (2015); 373:1220-1229.



What about skin asepsis/site for PICCs?

e Limited data available!
 Avoid antecubital site or sites around elbow

— Increase kink of catheter = increases failure
— Higher bacterial density of skin ("groin of arm”)

* Upper arm placement under US guidance
associated with reduction in CLABSI

* Placement of PICCs in ICU settings — same risk
of CLABSI as traditional CVCs

Harnage SA, JAVA 2007

Yokoe DS, Am J Inf Control 2014 15 ‘Y\



* Alcohol-containing chlorhexidine for skin

antisepsis must effective at reducing CLABSI
* |n allergic patients, Pl is a suitable alternative
* Site of catheter insertion matters!

— Subclavian: lowest risk of infection, but highest
risk for insertion-related complications

— No clear difference between 1J and FV
— For PICCs, avoid the antecubital fossa
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Further Reading

What'’s new in catheter-related infection:
skin cleansing and skin antisepsis

Olivier Mimoz, Vineet Chopra & Jean-
Francois Timsit

Intensive Care Medicine
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