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Welcome to the ICU The world of infection



Including catheter-related infections !!!
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Peripheral lines

Maki DG, et al. Mayo Clin Proc. 2006;81:1159-71

Attributable mortality
2% - 15%

Prolongation of the LOS
5 - 20 days

Attributable costs
34,000 $ to 56,000 $

Crude mortality
10% - 40%

Timsit JF, et al. Crit Care Med. 2012;40:1717-14
Marschall J et al. ICHE 2014; 35:753-71



Including catheter-related infections !!!



>

http://reaannecy.free.fr/Documents/infectio/infections_catheters.htm

Hematogenous During the
insertion

Hands of healthcare workers

Hub and lines

Contaminated 
Drugs and fluids

Skin flora60%

Pathophysiology of catheter-related infections

Up to 100
openings/day



Weaning

Pathophysiology of catheter-related infections



Pathophysiology of catheter-related infections

Dressings



The 100,000 Lives 
Campaign: 

Prevent Central Line 
Infections

Institute for Healthcare Improvement

www.ihi.org

What did you do to prevent them ?

https://www.cdc.gov/infectioncontrol/pdf/guidelines/bsi-guidelines-H.pdf

http://www.ihi.org/IHI/Programs/Campaign/


What did you do to prevent them ?

For a patient safety culture !



General measures
Surveillance
Hand hygiene

Enhanced bundle
CHG-OH skin disinfection
CHG-dressings

Technical aspects
Global approach / education
Maximal sterile barriers

Prevention of catheter-related infections



Guidelines included in the educational program

Material complete listing to avoid insertion interruptions
Insertion skin preparation: hair cutting instead of shaving
Antisepsis chlorhexidine 0.5% in alcohol 70°

maximal barrier precautions: gown, cap, mask, 
large drapes 

Technique promotion of subclavian/wrist vein
Dressing dry gauze, occlusive adhesive band
Replacement 72h intervals: dress, sets, devices

24h intervals: lipid or blood product lines
Removal peripheral lines after 72 h

central lines over guidewire as clinically indicated
Hygiene hand antisepsis strongly emphasized for any care

Eggimann & Pittet Lancet 2000

Prevention of catheter-related infections
Guidelines included in the multimodal educational program

Bundle for the prevention of CRBSI

Eggimann P, Pittet D et al. Lancet; 2000 355:1864-8
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Bundle for the prevention of CRBSI

8-fold 
reduction

Eggimann (2000)



Bundle for the prevention of CRBSI



General measures
Surveillance
Hand hygiene

Enhanced bundle
CHG-dressings
CHG with alcohol skin disinfection

Technical aspects
Global approach / education
Maximal sterile barriers

Enhanced Bundle to prevent CABSI



Excluded
(not related or associated

with a catheter)

+

Need catheter culture
(not routinely performed

for practical reasons
→ underestimation)

Review of positive BC
(routinely performed
for clinical purpose
→ overestimation)

Catheter-related bloodstream infections (CRBSI)

Primary bloodstream infection

Secondary bloodstream infection

Catheter-associated bloodstream infections (CABSI)

Pragmatic surveillance of CRBSI/CABSI

Review/score all positive bloodculture clinicians (MD+ RN)



CABSI: CRBSI + Primary Bloodstream Infection
(monthly rate/ 1000 Catheter-days)

Secondary bloodstream infection

Catheter-related bloodstream infections (CRBSI)

Primary bloodstream infection

Catheter-associated bloodstream infections (CABSI)

Eggimann P. et al. ICAAC 2011

→ Compute according to catheter-days
burned/transplanted excluded (bundle cannot be applied)

Pragmatic surveillance of CRBSI/CABSI

Review/score all positive bloodculture clinicians (MD+ RN)



General measures
Surveillance
Hand hygiene

Enhanced bundle
CHG-dressings
CHG with alcohol skin disinfection

Technical aspects
Global approach / education
Maximal sterile barriers

Enhanced Bundle to prevent CABSI

Hand hygiene



TRANSMISSIONTRANSMISSION

Hand hygiene



General measures
Surveillance
Hand hygiene

Enhanced bundle
CHG-dressings
CHG with alcohol skin disinfection

Technical aspects
Global approach / education
Maximal sterile barriers

Enhanced Bundle to prevent CABSI

Maximal sterile barriers



Maximal barrier sterile precautions

Geneva, 1997



http://vimeo.com/1043633 Minneapolis, MN

Maximal barrier sterile precautions



Maximal barrier sterile precautions



Lausanne, 201X

Maximal barrier sterile precautions



General measures
Surveillance
Hand hygiene

Enhanced bundle
CHG-dressings
CHG with alcohol skin disinfection

Technical aspects
Global approach / education
Maximal sterile barriers

CHG-dressings

CHG-dressings to prevent CABSI



Chlorhexidine – gel padChlorhexidine - sponge

CHG-dressings to prevent CABSI
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CHG-dressings to prevent CABSI

To capture all related or associated infections
due to any type of catheter (CVC, arterial, peripheral) 
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• New detailed protocol

to nursing staff + doctors

CHG-dressings to prevent CABSI
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CHG-dressings to prevent CABSI

60% of CVC
0% of arteries

No official budget only

Investment for CHG-dressings
should be justified
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CHG-dressings to prevent CABSI
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CHG-gel-pad dressing in 2 of 5 units

CHG-dressings to prevent CABSI



2.0

1.6

1.2

0.8

0.4

0.0

2.4

Baseline
Catheter
bundle Step 1

CHG-sponge
CVC jugular
CVC femoral

Step 2
CHG-sponge
all CVC
all artery Step 3

CHG-sponge
in 3 units
CHG-gel
in 2 units

2006 2007 2008 2009 2010 2011 2012 2013

C
a
th

e
te

r-
a
s
s
o
c
ia

te
d
 B

lo
o
d
s
tr

e
a
m

 i
n
fe

c
ti
o
n
s

N
u
m

b
e
r 

o
f 
e
p
is

o
d
e
s

a
n
d

in
c
id

e
n
c
e
 d

e
n
s
it
y
 r

a
te

p
e
r 

1
0
0
0
 c

e
n
tr

a
l 
v
e
n
o
u
s
 c

a
th

e
te

r-
d
a
y
s
 (

9
5
%

 C
I)

41

34

18

11

Period A
Jan 06-Oct 07

Period B
Nov 07-Nov 09

Period C
Dec 09-May 11

Period D
Jun 11-May 13

*
*

* p<0.001

Eggimann P et al. ICM 2019;45: 823-33
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CHG-dressings to prevent CABSI
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CHG-dressings to prevent CABSI
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CHG-dressings to prevent CABSI
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Cost-effectiveness/year
- 840’000    Euros
- 1’000    ICU-days
+       125    Patients

~1.5 ICU beds
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CHG-dressings to prevent CABSI
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CHG-dressings to prevent CABSI



2
in 1709 other

patients

5
in 316 COVID

patients (1.6%)

(0.1%)

4 
in 1709 other

patients

26 
in 316 COVID

patients (8.1%)

(0.4%)



Prevention of catheter-associated infections



48-fold reduction of infection over 25 years
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