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Be careful anything I say can be very biased

Dr Eggimann
regularly
collaborated in
industry-funded
clinical trials
since the1990s

Dr Eggimann
has no offshore
account !

All fees go to the
account of the
hospital, to pay
research nurse,
data manager
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Dr Eggimann
served on advisory
boards and/or
presented
sponsored lectures
for:

Pfizer, Gillead
MSD, 3M

Astellas,

Roche,
Weyth-Lederle,
Lilly, Bayer
Medex,
Kenta-Biotech
Aridis, Abionic
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Iriclucliric) catheter-related

Device-related bloodstream infection per 1000 device-days

107 Crude mortality
10% - 40%

; - Attributable mortality
e Dialysis catheters O o0

Prolongation of the LOS
5 - 20 days
Attributable costs
5 - 34,000 $ to 56,000 $

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

CVC Left ventricular assist device
O ° <

A ial h
@ Arterial catheters TPN long-term

0

0% 20% 40% 60% 80% 100 %
Device-related bloodstream infection per 100 devices

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



Including catheter-related infections !!!

@entable Propo@of Severe Infections Acquired in Intensive
Care Units: Case-Mix Adjusted Estimations from

Patient-Based Surveillance Data

Marie-Laurence Lambert, MD, PhD;' Geert Silversmit, PhD;* Anne Savey, MD;’ Mercedes Palom
Michael Hiesmayr, MD;® Antonella Agodi, PhD;” Bart Van Rompaye, PhD;* 3

Karl Mertens, MSc;' Stijn Vansteelandt, PhD*

TABLE 5. Preventable Number and Proportion of Cases for Ventilator-Associated Pneumonia (VAP) and Bloo
Infection (BSI)

No. of cases preventable® Proportion of cas vent-

Variable (95% CI) able® (QSW
VAPs 3,148 (2,978-3,318)

VAPs per 100 patients with mechanical ventilation 6.2 (5.9-6.5)

VAPs per 1,000 ventilator-days 8.4 (8.1-8.8)
BSIs 2,496 (1,596-3,396)

BSIs per 100 admissions 3.2 (2.0-4.3)

BSIs per 1,000 ICU-days 33 (2.1-46)

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY MAY 2014, VOL. 35, NO. §



Pathophysiology of catheter-related infections

S Hands of healthcare workers

T Hub and lines
Contamlnated %

J.I._ll.l-I""I

60% Skin flora |

Hematogenous 7 Upiter100-. 5
openings/day

http://reaannecy.free.fr/Documents/infectio/infections_catheters.htm
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What did you do to prevent them ?

INZA/IDIA FRAZTICE RECOMMENDATION

s 1o Prevent Central Bine=Associaled Bloodsiream
Infections in Acute Care Haospitals:
3014 Update
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The 100,000 Lives
Campaign:
Z' vesll Prevent Central Line
Infections

www.ihi.org

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

mr i of il Infecton G007 485, 51564
Aallable ciline ot waw SCencaSirect cm
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epic2: National Evidence-Based Guidelines for
Preventing Healthcare-Associated Infections in
NHS Hospitals in England

R.J. Pratt**, C.M, Pellowe®, J.A. Wilson**, H.P, Loveday®, P.J. Harper*,
S.R.LJ, Jones', C, McDougall®, M.H. Wilcox*

* Richard Wells Research Centre, Fazulty of Health and Heman Sclences, Thames Valley University

* Department af Mealthcare Assodated infection and Antimicrobial Resistance, Centre for dnfections,
ratection Apency (London
logy and Infection Control, Leeds Traching Haspitals MHS Trust and Uni versity of Leeds.
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© Micrab

Submettad 21 Movember 2006
Atable mline 5 Febriay 2007

Executive Summary  Matioral evidence-based guidelnes for preventing healthcareamociated
wiectons (MCAI T Mational Health Servike MM hosprals 1 Engand were commEzioned Dy the
Department of Heaith M) and developed during 1598-2000 by & rurse-led multi-professicral team of
researchers and spectalit climiciars, Following extenshe conmultation, they were publehed 1 Jaruary
2001 e ke 0 three

priviples for preventing MCAL which include hospital emvirormental hygiens, hand hyyiene, the ue of
perzonal protective ecuipment, and the safe use and digposal of sharps; preventing fections associated
Wth the uBe of short-term Tewelling Lrethral catheters; and preventing infections asociated with
central vercas catheters.

for [ was idenitified by mutiple 5 experimentd and ron-
‘expermental research 2nd expert quimion as redected 1n systematicaily wden t ed professional, rational
and international guidel e, which were formadly asemsed by 2 validated apprisd process. In 2001, we
developed complementtary natinal guidetines for preventing HCAL n primary and community care on
behiat{of the Hatkonal Coliatorating Centre for MursTg and Supportive Care fational Irstiune for bealth
and Oiical Excellerce].!

4 camdinal feature of evidence-based guidelines is that they am mibject to timely review in order that
rew research evidence and techrological advances can be identified, appramed and, 1f thown to be
effective i preventing MCAL incorporated into amended guidebines. Periodically updating the evidence
base and gridetine recmmendations & exsential in order 1D maintan therr validity and autherity.
Consequently, the DH commizioned 2 review of new evidence publizhed following the last systematic
reviews. We have row updited the eviderce base for making hiection prevention and contml
recommendations. A critical asesment of the updated evidence indicated that the arigral
uidelines publihed in 2001 remain robust, relevant and sppropriste but that adjustments reed to be
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Preventing bloodstream infections from central
line venous catheters
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http://www.ihi.org/IHI/Programs/Campaign/

What did you do to prevent them ?

For a patient safety culture !
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General measures
Surveillance (\6\6
Hand hygiene %\)

Technical aspects
Global approach / education '
Maximal sterile barriers




Bundle for the prevention of CRBSI

Guidelines included in the multimodal educational program

Your 5 Moments Guidelines included in the educational program
for Hand Hygiene

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
HAND HYGIENE SUPPORTS central lines over guidewire as clinically indicated

SAFE SURGICAL CARE Hygiene hand antisepsis strongly emphasized for any care

Eggimann P, Pittet D et al. Lancet; 2000 355:1864-8



Bundle for the prevention of CRBSI

12 7 CRBSI/ 1000 catheter-days

1O errrrrrrrnnnnnnninnrrrrrnn—————————————

g - Reference rates from NNIS
Am J Infect Control 1999

O | | | | | | | | | | | | | | | | | | |

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Eggimann et al.
Lancet 2000

Ann Intern Med
2005



Bundle for the preyention of CRBSI

12 7 CRBSI/ 1000 catheter-days

(KO T -

g - Reference rates from NNIS

Am J Infect Control 1999 8 -fO I d
3 (U, N | | reduction

Pronovost et al.

NEJM 06
O 1 1 1 1 1 1 1 ] 1 | : uv
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Sherertz et al. Eggimann et al. Misset et al. Warren et al. Coopersmith et al. Wall et al. Lobo et al. Young et al.
Ann Intern Med 2000 Lancet 2000 ICM 2004 CCM 2003 CCM 2002 QSHC 05 Am JIC 05 AJIC 06
Rosenthal et al. Ann Intern Med Zuschnied et al. L’Hériteau et al. Warren et al. Coopersmith et al. Warren et al.

AJIC 03 2005 ICHE 03 J Infect Ctrl 07 CCM 2003 CCM 04 ICHE 06



Bundle for the prevention of CRBSI

Effectiveness of insertion and maintenance bundles to
prevent central-line-associated bloodstream infections in meta-analysis
critically ill patients of all ages: a systematic review and Lancetnfect is 2016

16:724-34

Erwin Ista, Ben van der Hoven, René F Kornelisse, Cynthia van der Starre, Margreet C Vos, Eric Boersma, Onno K Helder

8-fold
reduction

. Numberof Random effects model
-— studies
4 1 s 21 In (IRR [95% C1]) IRR (95% Cl)
. Cwerall ICUs 79(100%) -0-B1(-093to-0-69) 0-44 (0-39 to 0-50)
- Adult (U 53 (67%) 0-80 (-0-95 to=0-65) 0-45 (038 to 052
! ' - . NICLs 14 (18%) 0-75 (=0-97 to=D-53) 0-47 (0-38to 0-59)

PICUs 14(18%) -0-54 (-0-74 to-0-42) 058 (0-48 to 071



Bundle for the prevention of CRBSI

Hospital-Wide Multidisciplinary, Multimodal
Intervention Programme to Reduce Central Venous
Catheter-Associated Bloodstream Infection

Walter Zingg'*, Vanessa Cartier?, Cigdem Inan?, Sylvie Touveneau'?, Michel Theriault?,
Angéle Gayet-Ageron’, Francois Clergue?, Didier Pittet', Bernhard Walder?
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2008 2009 quater 2010 2011
@ CLABSI/1000 catheter-days Linear trend (IRR [95% CI]:
= = = = Trained nurses (M) 0.92 [GES'DDE], P{DGD].}

------------- Trained physicians (M) PLOS ONE 2014,;9:e53898



General measures
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Technical aspects
Global approach / education
Maximal sterile barriers
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Pragmatic surveillance of CRBSI/CABSI

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

Catheter-associated bloodstream infections (CABSI)

- B B B B B B B B B | Catheter-related bloodstream infections (CRBSI)
A patient with an infravascular catheter with at least one positive blood culture

Need catheter culture\ acaematinenty
(not routinely performed

clinical manifestations of an infection:
fever =38°C or chills =35°C or hypotension
for practical reasons
- underestimation)

AND
a posilive semi-quanilalive cullure ol a removed inravascular cathsetes
[»15 CFWcatheter segment)
AND

no apparent source for the bloodstream infection except the catheter

A patient with an infravascular catheler with al least one pasitive blood culbure
{bacteremiafungemia)”
AND
clinical manifestations of an infection:
fever =38°C or chills =35"C or hypotension
AND

(routinely performed
for clinical purpose
. . AND
\ 9 OvereStImatlon) l no positive catheter culiure or catheter not cultured

: [ —
I
[ [
I + I Primary bloodstream infection
I Review of positive BC |
: |
1

signs and symptoms are not related to an infection at another site

Secondary bloodstream infection

A patient with an infravascuar catheter with at least one positive blood culure

EXC I u d e d ibammmﬁ?ngmia}'
. chinical manifestations of an infection:
(not related or associated _ fever '-38“Cnr;hill;;§5“¢ﬂr nypotension
W | t h a Ca t h Ete r_) signs and sympioms ar@lrr];arl:tvzgctaae:ngiﬁgtn;:;n at another site than an




Pragmatic surveillance of CRBSI/CABSI

Review/score all positive bloodculture clinicians (MD+ RN)
- Compute according to catheter-days B

burned/transplanted excluded (bundle cannot be applied)
{bacteremiafungemia)®

10 ,CABSI: CRBSI + Primary Bloodstream Infection AND

clinical manifestations of an infiection:

(monthly rate/ 1000 Catheter-days) CT‘ON fever =38°C or chils <35°C or hypetension
\3

Catheter-associated bloodstream infections (CABSI)

Catheter-related bloodstream infections (CRBSI)

AND
a pasilive semi-gquanilalive cullure ol a removed inlravascular calbales
[»15 CFWcatheter segment)
ANL
no apparent source for the bloodstream infection except the catheter

Primary bloodstream infection

A patient with an infravascular catheler with al least one pasitive blood culbure
{bacteremiafungemia)”
AND
clinical manifestations of an infection:
fever =38°C or chills =35"C or hypotension
AND
signs and symptoms are not related to an infection at another site
AND
no positive catheter culiure or catheter not culured

Secondary bloodstream infection

vie blood cuture
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General measures
Surveillance
Hand hygiene

Technical aspects
Global approach / education
Maximal sterile barriers
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General measures
Surveillance

Ha

Technical aspects
Global approach / education
Maximal sterile barriers
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General measures
Surveillance
Hand hygiene

Technical aspects

Global approach / education
Maximal sterile barriers

Enhanced bundle
CHG-dressings TR\ Sl
CHG with alcohol skin disinfection <. . L
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CHG-dressings to prevent CABSI

- sponge
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CHG-dressings to prevent CABSI

Catreier Pragmatic surveillance of CRBSI/CABSI

bundle

Need catheter culture\

41@

for practical reasons
- underestimation)

|

I

[ +

I Review of positive BC |
v | (routinely performed 1

| for clinical purpose |

\ - overestimation) Y,

Excluded

{not related or associated
with a catheter)

————p’
Period A

Jan 06-Oct 07

(not routinely performed |l —

4mm——

4——

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

| cathetor-associated biosdstream Infectans (casr) |

Cathatar-ralated bloodstream infections (CRBSI)

A satank Wi an inlweEnar cataar wih & fRast o preei s Biood oo
(ackeramiaTingamia)’
AHD
cinical manfeskrons o an riechon
fawnr =387 or chils <350 o hpelansion
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AHD
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Primary blosdstream Infection
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[artersmisTingamia)”
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N To capture all related or associated infections
2006 2007 due to any type of catheter (CVC, arterial, peripheral)

Eggimann P et al. ICM 2019,;45: 823-33
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CHG-dressings to prevent CABSI

Baseline
Catheter
bundle Step 1
CHG-sponge - Intranet du service P —
i gg %ggquolfarl C H G d re S S I n g S PROTOCOLE : Pansement de cathéter avec
i A INFORMATION i _
g - New detailed protocol
41  Intense teaching
workshops/seminar/feedback
to nursing staff + doctors
v

/" Cathéters au

clipper

Catheter-associated Bloodstream infections
Number of episodes and incidence density rate
per 1000 central venous catheter-days (95% CI)
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12006 2007 2008 2009

:4 ::1 >

Period A  Period B

Jan 06-Oct 07 Nov 07-Nov 09 Eggimann P et al. ICM 2019,45: 823-33




CHG-dressings to prevent CABSI

Baseline
Catheter
bundle Step 1 i
CHG-sponge i
: ugular :
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Period A Period B
Jan 06-Oct 07 Nov 07-Nov 09

€
S

12006 2007 2008 2009

60% of CVC
0% of arteries

I

only «—— No official budget

l

Investment for CHG-dressings

should be justified

Eggimann P et al. ICM 2019,;45: 823-33
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Catheter-associated Bloodstream infections
Number of episodes and incidence density rate
per 1000 central venous catheter-days (95% CI)
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CHG-dressings to prevent CABSI

Baseline
Catheter
bundle

Step 1

CHG-sponge
CVC jugular
CVC femoral

41@

Step 2
CHG-spong
all CvC

all artery

1
1
1
e
1
1
|
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

-

12006 2007 2008 2009 2010 2011

>'<

1
LI< )
»

Period A

Jan 06-Oct 07

Period B

Nov 07-Nov 09

Period C

Dec 09-May 11

- s -
it g entart ettty A s i o7
—

C.Joseph et coll. SRLF 2010

Chlorhexidine-Impregnated Sponges
and Less Frequent Dressing Changes for Prevention

of Catheter-Related Infections in Critically lll Adults
A Randomized Controlled Trial

Jeom-Franges Timst, ML, I'hD
Camole Schwebel, M. PRD
L Boscedus, MD

Arnasud Gellroy, MD

Mant Garroustermeas, MU

Context Use of & chiothesidione gluconate-rprogaatod sponge ICHOS n alia
cawisby catheder dravsny may rachice cathwisrselyted infactoms (ORI Changing
catheter dressngs cvery 2 days may be moee trequent than necessary

Magor Cattwine-Psiadead nlsction

Drocsing
Sebastun "ewe. MU i ——= Cortrd

Murie=Christine Horml, M (e}
1hkam Hoeasche, MD
Silvis Calvine-tunthor, RN R, 039 05 G5, 0.17.09% Pe 1

Hrivue Gostin, PhI)

Laurooee Armand-1efrvre, PharmD

Versaique Lefon, Pharmi)
Chantal Cheplain, Mharml)

b Benali, MDD - o ]
drien i WS¢ ! _J

Chritephe Adrie, M, PHD o0t |
Jous Ralyls Zalaar, MD
Marie Thaong, MDD
Navier \rrauht, Pharml) e e
Japues Crotar. Parmi) 5 ‘
Jeus Chridoplee Luot. MDD, PLD

for the Diressing Soudy Croup

Jrmubstve Hek

Cunrg 1762 1A S8 BB W@ WS 0 1ss
G 1908 1504 1000 0 5383 336 272 20

JAMA. 2009;301(12):1231-1241

Eggimann P et al. ICM 2019;45: 823-33



Eggimann P et al. ICM 2019,;45: 823-33

- P=0.059

CHG-gel-pad dressing in 2 of 5 units

13

in 3 units
Period D
Jun 11-May 13

CHG-gel
in 2 units

CHG-sponge
Step 3
CHG-sponge

all CvC

all artery
Period C
Dec 09-May 11

Step 2

CVC femoral
A
34 @
v
[ ]
Period B
Nov 07-Nov 09

Step 1
CHG-sponge
CVC jugular

|

N
»

CHG-dressings to prevent CABSI

Baseline
Catheter

A
41@
v

bundle
Period A
Jan 06-Oct 07

P
«

< Q © o 0 < Q
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Catheter-associated Bloodstream infections
Number of episodes and incidence density rate
per 1000 central venous catheter-days (95% CI)
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CHG-dressings

Baseline
Catheter
bundle Step 1
CHG-sponge
| CVC jugular
i CVC femoral
! A
41@

Step 2

CHG-sponge

all CvC
Step 3

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

- ,‘—'_—

I '
|
»

18@* 1
11@%*
* p<0.001 l
12006 2007 2008 2009 2010 2011 2012 2013
:4 ::1 ::1 ::: ::
Period A Period B Period C Period D

Jan 06-Oct 07

Nov 07-Nov 09

Dec 09-May 11

Jun 11-May 13

to prevent CABSI

CHG-gel-pad dressing in 2 of 5 units

ne 2011 n 2012:
CHG-gel pad: 26 reactions (5.5/1000 device-days)
CHG-sponge: 5 reactions (0.9 /1000 device-days)

All were scored as allergic reaction
No CABSI

- CHG-gel pad with improved evaporation capability

March 2012 to May 2013:

CHG-gel pad :
CHG-sponge :

2 reactions (0.3 /1000 device-days)
3 reactions (0.3 /1000 device-days)

Eggimann P et al. ICM 2019,;45: 823-33



CHG-dressings to prevent CABSI

N
N

Catheter-associated Bloodstream infections
Number of episodes and incidence density rate
per 1000 central venous catheter-days (95% CI)

o
o

€
S

Baseline
Catheter
bundle Step 1 :: :: :J.
CHG-sponge
i gxg Jfg%uolfgl Step 2 April 2012
' CHG-sponge CHG-sponge | sectour 2 (n=24)
| 4 I all CvVC ] After 5 years of use
: : all artery |Step 3 | .
! ! CHG-sponge ! CHG-sponge: averall satisfaction
i | : in 3 units | 0% 4 qu
E i CHG—geI i W 0= very good
. i in 2 units | i Good
: i | ! 4% =
4l . ) : : ' 2= fcrage
: i i | W 3= Bad
e =1 |
i i q'“ i i CHG-sponge: skin adhesion
1 1 1 1 E‘i{l_
v i i i i ‘ (= Very good
: 4 ] | : - = 1= Gond
i i i i 2= Average
34 @—— : : - =3- ad
| : 1 : | CHG-sponge: cath coverage
| : : : e 17%
| v . 1 8 3 1 ' B (= Very good
| : | ' 1= Good
: i L 11@%* P
i i i l i S5E% M 3= Bad
i ' % p<0.001! i

:2006.2007.2008 :2009:2010 '20511 '2012 :2013 i Eggimann P, Joseph C and Thevenin MJ. ARIC 2015; 4 (suppl1):206

‘Period A Period B Period C Period D
Jan 06-Oct 07 Nov 07-Nov 09 Dec 09-May 11 Jun 11-May 13 Egglmann P et all ICM 201 9;45: 823-33



Catheter-associated Bloodstream infections
Number of episodes and incidence density rate
per 1000 central venous catheter-days (95% CI)
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CHG-dressings to prevent CABSI

Baseline
Catheter
bundle Step 1
CHG-sponge
| CVC jugular Ste
| p2
i A CVC femoral CHG-sponge
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May 2013

CHG-gel pad / sector 1 (n=42)
After 14 months of continuous use

CHG-gel pad: ease of installation

=
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Eggimann P, Joseph C and Thevenin MJ. ARIC 2015; 4 (suppl1):206

Eggimann P et al. ICM 2019,45:

823-33



CHG-sponge in 5 of 5 units
CHG-gel-pad dressing in 5 of 5 units
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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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5
in 316 COVID
patients (1.6%)

2

in 1709 other
patients (0.1%)

Courtesy Pagani JL (ICU)
and Grandbastien B (Infect ctrl)



COVID-19 increased the risk of ICU-acquired
bloodstream infections: a case-cohort study
from the multicentric OUTCOMEREA network

Niccold Buetti™!!, Stéphane Ruckly', Etienne de Montmellin'®, Jean Reignier?, Nicolas Terzi**, Yves Cohen™®7,
Shidasp Siami®, Claire Dupuis™'® and Jean-Francois Timsit""
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Table 2 Qutcomes in the matchad population

Proportion of patients without BSI
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Table 3 Distribution of micreorganisms in ICU blood-
stream infections (BSl, n=48) and sources of infection
(n=46) among COVID-19 and non-COVID-19 patients

MNon-COVID-19 CovID-19

Microorganisms identified {n = 48)*

Caagulase negatve Staphivdocsec 20220 14 {3550
Staphplocooous ouees AR A 32T
Enlerococous spp Jim 441031
Othezr Grarm posilve EREERED EXTR
Lrnterobacieries 20224 S48
Pagudamanas aenginnse IRARAE 128
Anaerobic bacteria aim 1{LE)
Cranaini aifvioans am A0
Source of infection (n= 46)**

nira-akzdoming 1125 116)
Skindsoft Dssue dim 2053
CRESI 2 g2 0
Pulrricsnany EYETA RN
Uririzary lracl Jim 1Bl
Urikricsn 2125) 18474

Walues were expresed as number and percentage. The olal number of ICU-BS]

was 43

26

in 316 COVID

patients (8.1%)
4

in 1709 other

patients (0.4%)

5

in 316 COVID
patients (1.6%)

2

in 1709 other
patients (0.1%)



Prevention of catheter-associated infections
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