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Transfer of multidrug-resistant bacteria to healthcare workers’ gloves and
gowns after patient contact increases with environmental contamination®

Daniel J. Morgan, MD; Elizabeth Rogawski, BS; Kerri A. Thom, MD, MS; J. Kristie Johnson, PhD;
Eli N. Perencevich, MD, MS; Michelle Shardell, PhD; Surbhi Leekha, MD, MPH; Anthony D. Harris, MD, MPH

Gowns or Gloves
Hands Contaminated Hands After (95% confidence
Multidrug-Resistant Bacteria Before Room Entry? Gowns Gloves Removal intervals)
Methicillin-resistant Staphylococcus aureus 3.2% (5/157) 3.9% (6/152) 11.2% (17/152)  3.3% (5/152) 13.8% (8.3% to 19.2%)
(23 patients)
Vancomycin-resistant Enferococci (27 0.6% (1/181) 5.0% (9/180) 10.0% (18/180) 1.7% (3/180) 13.9% (8.9% to 18.9%)
patients)
Multidrug-resistant Pseudomonas aeruginosa 3.4% (3/89) 2.3% (2/86) 17.4% (15/86) 3.5% (3/86) 17.4% (9.4% to 25.4%)
(13 patients)
Multidrug-resistant Acinefobacter baumannii 5.1% (9/176) 12.6% (21/167)  29.3% (49/167)  4.2% (7/167) [32.9% (25.8% to 40.0%)
(26 patients)

“[nteractions in which healthcare workers” hands were contaminated before room entry were excluded from further analysis.

healthcare worker contamination

Independent Variable

Odds Ratio

(95% Confidence Interval)® i

Positive multidrug-resistant bacteria environmental culture
Duration in room =5 mins
Performing physical examination

Contact with ventilator

4.15 (2.66-6.47) <.001
1.99 (1.15-3.43) 014
1.74 (1.10-2.77) 019
1.78 (1.12-2.82) 014

(Crit Care Med 2012; 40:1045-1051)
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CHERCHE EMPLOI SOUTENIR LA RECHERCHE

'Ethanol- based cleanser versus isopropyl
alcohol to decontaminate stethoscopes

Paul Lecat, MD,*" Elliott Cropp, BS,” Gary McCord, MA,” and Nairmeen Awad Haller, PhD*"
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Fig 1. Average cfu counts on cultures before
cleansing by level of training.

1 stéthoscope/patient

(Am | Infect Control 2009,37:241-3.)
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Ethanolbsed cleanser versus i
alcohol to decontaminate stethoscopes

Paul Lecat, MD,*” Elliott Cropp, BS,” Gary McCord, MA,” and Nairmeen Awad Haller, PhD*"
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(Am J Infect Control 2009,357:241-3.) Fig 2. Species of bacteria detected on the

stethoscopes both before and after cleaning.
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RECHERCHE EMPLOT

Les stéthoscopes des médecins sont plus contaminés que leurs mains

28.02,2014 09:13

le 19:30 - Les stéthoscopes d'hdpitaux sont souillés de bactéries
00:00 / 02:17 |<|2"lﬂ!|:-] m

>
La densité de bactéries est plus élevée sur le stéthoscope des médecins que dans VIDEOS ET AUDIOS
la paume de leur main, révele une étude a laquelle ont participé les Hopitaux
universitaires genevois.

Une équipe de chercheurs dirigée par le Dr. Didier Pittet des Hdpitaux universitaires genevois
s'est penchée sur la densité de bactéries qu'abritent les stéthoscopes des médecins par
rapport & celle de leurs mains, principales sources de transmission bactérienne dans les
hdpitaux.

Leurs resultats, publles Jeudl dans la revue Mayo Clinic Proceedlngs, rnontrent qu "il }r a


http://www.youtube.com/watch?v=I7glVHaTo2c&feature=youtu.be
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Médecine Intensive

Vous prennez en charge un patient de 40 ans,
sans antecedants, admis aux urgences en
insuffisance respiratoire aigue consecutive a une
pneumonie communautaire pour lui appliquer de
la ventilation non-invasive.

Quelles mesures d’hygiene hospitaliere ?

-Pour
-Pour
-Pour
-Pour

l’

SERVICE'| PoTIENTS — ENSEIGNEMENT W RECHERCHE  EMPLOI

ui poser des questions
‘ausculter

ui poser un cathéter arteériel
‘intuber

reanimer
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transplanté rénal en rejet chronique, transférée des
HUG en raison d'un manque de place aux SI,
admis aux en insuffisance respiratoire aigue
consécutive a une pneumonie nosocomiale a
Pseudomonas aeruginosa pour lui appliquer de la
ventilation non-invasive.

Quelles mesures d’hygiene hospitaliere ?

-Pour lui poser des questions
-Pour |'ausculter
@l poser un cathéter artériel
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SERVICE = PATIENTS  ENSEIGNEMENT RECHERCHE  EMPLOI

VVous prennez en charge un requerant d‘asile
transféré de la salle de réveil apres échec
d’extubation suite a une lobectomie supérieure
droite en urgence pour une hémoptysie massive.
(Rx: abces vs caverne).

Quelles mesures d’hygiene hospitaliere ?

-Pour lui poser des questions
-Pour |"'ausculter
-Pour lui poser un cathéter artériel
-Pour l'intuber

BiEle reanimer




[ 'SERVICE | PATIENTS ENSEIGNEMENT

L'infirmiere en charge d’un transplante pulmonaire
(MRSA positif) qui doit étre transféeré le lendemain
aux soins continus vous demande si le plombier a
qui I'on a demande de venir réparer en urgence
une fuite de I'écoulement du lavabo du box doit
prendre des mesures particulieres ?

-Pour entrer dans le box
-Pour réparer le lavabo
-Pour ses outils







Strategies for infection control
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General measures
Surveillance
Isolation precautions

Antibiotic control
Restriction of use, guidelines)

pecific measures
necifically targeted against VAP
vecifically targeted against BSE *

necifically targetec agai%
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Prevention of
catheter=related infections




Quel type de desinfectant?

% hémocultures positives en fonction du type de désinfection

12

10

A~ O @

Infections du site d’insertion p>0.01
bactériemies associés aux cath p>0.01

: i
= | .
.

Iode | Alcool " Chlorhexidine
n=227 n=227 n=214

Maki Lancet 1991



Quel type de désinfectant ?

Chlorhexidine Compared with Povidone-lodine Solution for Vascular
Catheter—Site Care: A Meta-Analysis

Nathorn Chaiyakunapruk, PharmD, PhD; David L. Veenstra, PharmD, PhD; Benjamin A. Lipsky, MD; and Sanjay Saint, MD, MPH

Study (Reference), Year

Maki et al. (7), 1991

Sheehan et al. (9), 1993
Meffre et al. (10), 1995
Mimoz et al. (11), 1996
Legras et al. (12), 1997
Humar et al. (14), 2000

Knasinski and Maki, 2000*

Overall (95% Cl)

Risk Ratio (95% ClI) Catheters, n
Chlorhexidine | Povidone-iodine
. : 0.18 (0.02-1.46) 441
E 1.05 (0.07-16.61) 346
E ; 0.97 (0.20-4,77) 1117
. 0.64 (0.15-2.81) 315
< L : 0.13 (0.01-2.45) 457
E . 0.75 (0.20-2.75) 374
. 0.36 (0.14-0.95) 849
<§l> 0.49 (0.28-0.88) 3899
| | | | | |
01 02 05 1 2 5 10

Risk Ratio

Ann Intern Med. 2002:136:792-801.



Quel type de désinfectant ?

Chlorhexidine—Alcohol versus Povidone—
Iodine for Surgical-Site Antisepsis

Rabih O. Darouiche, M.D., Matthew J. Wall, Jr., M.D., Kamal M.F. Itani, M.D.,
Mary F. Otterson, M.D., Alexandra L. Webb, M.D., Matthew M. Carrick, M.D.,
Harold J. Miller, M.D., Samir S. Awad, M.D., Cynthia T. Crosby, B.S.,
Michael C. Mosier, Ph.D., Atef AlSharif, M.D., and David H. Berger, M.D.

1.0 . g .
2% chlorhexidine gluconate and 70% isopropyl alcohol
(N=409)
o 0.9+ I
2
3
€ 0.8
~ (N=440)
& aqueous solution of 10% povidone—iodine
o 0.7
2
3
3  0.6-
=]
a
P=0.004
0.5
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Days to Infection N Engl ) Med 2010;362:18-26.
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Préparation pre-opératoire

R e REE

Chirurgie propre, influence du type de rasage

rasage creme

% infections rasage tonte électrique épilatoire rien
Howard (1964) 6.4 - - 0 0.6
Seropian (1971) 5.0 - - 0.6 0.6
Cruse (1973) 2.3 1.7 - - 0.9
Cruse (1980) 2.5 1.7 1.4 - 0.9

Court (1981) 10.4 - - 3.9 2.9
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Antiseptic

dressings

Chlorhexidine-Impregnated Sponges
and Less Frequent Dressing Changes for Prevention
of Catheter-Related Infections in Critically lll Adults

A Randomized Controlled Trial

Jean-Francois Timsit, MD, PhD Major Gatheter-Related Infection

Carole Schwebel, MD, PhD 0.057 -
- Dressing

Lila Bovadma, MD || Control
Arnaud Geffroy, MD —— CHGIS
Maité Garrouste-Orgeas, MDD 0.041 o
- . !
Sebastian Pease, MD B HR, 0.39 (85% Cl, 0.17-0.93); P=03 |
Marie-Christine Herault, MD r:r-!E7 0.03- i
Hakim Haouache, MD ] =
Silvia Calvino-Gunther, RN = Ir"‘l

=
Brieuc Gestin, PhD E pozd !
Laurence Armand-Lefevre, PharmD 3

!
Véronique Leflon, PharmD i ’J
Chantal Chaplain, Pharml) 0.01+ ;-—-}
Adel Benali, MD i
Adrien Francais, MSc 1
Christophe Adrie, MD, PhD 0
Jean-Ralph Zahar, MD
Marie Thuong, MDD
Xavier Arrault, PharmD}

==
T T T T T 1

2 4 5} 8 10 12 14 16
Duration of Catheter Maintenance, d

MNo. of catheters at risk
Control 1762 1378 949 678 482 3256 228 156
CHGIS 1908 1824 1070 7350 538 386 272 200

Jacques Croize, PharmI»
Jean-Christophe Lucet, MD, PhD
for the Dressing Study Group

JAMA. 2009 307(12):7231-1247

o “A.A ﬂ

Randomized Controlled Trial of Chlorhexidine Dressing
and Highly Adhesive Dressing for Preventing
Catheter-related Infections in Critically Ill Adults
Jean-Francois Timsit"2, Olivier Mimoz3, Bruno Mourvillier*, Bertrand Souweine’, Maité Garrouste-Orgeass,

Serge Alfandari’, Gaétan Plantefeve®, Régis Bronchard®, Gilles Troche', Remy Gauzit'!, Marion Antona'?

Emmanuel Canet'3, Julien Bohe', Alain Lepape, Aurélien Vesin', Xavier Arrault'®, Carole Schwebel?,
Christophe Adrie'®, Jean-Ralph Zahar'?, Stéphane Ruckly', Caroline Tournegros?, and Jean-Christophe Lucet'®

Major Catheter-Related Infection

015

—— Mo mpragnatad drassings
---- CHG-geldressings

Curmulative Risk

o 3 B @ 12 1% 1% | 24 8
Dwration of Catheter Maimanancs, d
Mo, of Catheters Maintanancs , d

Mordmpregnated 2055 17T9e 1ER T 472 280 121 116 74 44
CHG-pal MOE 1ET4 1220 T4 452 285 B2 112 O 45

Am ] Respir Crit Care Med Vol 186, Iss. 12, pp 1272-1278, Dec 15, 2012
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 s
3,5 -
3,0 1

2,5 -

2,0

1,5

1,0

0,5

B Taux trimestriels
@ Taux annuels

0,0

2006 2007
7'535 CVC-days 82455 CvC-d
22 episodes 24 episodes

Eggimann et al. SRLF 2013
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 s

3,5 -

Use of chlorhexidine-impregnated dressing to prevent vascular and
epidural catheter colonization and infection: a meta-analysis

Study Chlorhexidine Control OR (random) Weight OR (random)
or sub-category n/N n/N 95% CI % 95% CI Year

02 Bloodstream infection

1,5

1,0

Roberts 117 0/16 & 179 3.00[0.11,79.13] 1998
Maki 8/665 24/736 —— 19.51 0.36 [0.16, 0.81] 2000
Garland 12/335 11/370 —i— 18.76 1.21[0.53,2.79] 2001
Chambers 2/58 7154 —_— 6.64 0.24[0.05,1.21] 2005
Levy 4174 3/71 — 7.29 1.30[0.28, 6.00] 2005
Ruschulte 19/300 34/301 — 28.01 0.53[0.30, 0.95] 2009
Timsit 6/817 17/819 —— 15.98 0.35[0.14, 0.89] 2009
Subtotal (95% CI) 2266 2367 ’ 97.99 0.56 [0.35, 0.90]

Total events: 52 (Chlorhexidine), 96 (Control)

Test for heterogeneity: 7#=8.68, df=6 (P=0.19), I*=30.9%

Test for overall effect: Z=2.42 (P=0.02)

Total (95% CI) 2295 2393 ‘ 100.00 0.55[0.35, 0.86]

0,5

Total events: 52 (Chlorhexidine), 98 (Control)
Test for heterogeneity: 7#=9.27, df=7 (P=0.23), I*=24.5%

Test for overall effect: Z=2.64; P=0.008 by random-effects model & Z=3.59; P=0.0003 by fixed-effect model

0.01 0.1 1 10 100
B Taux trimestriels Favours chlorhexidine Favours control

@ Tauxannuels Ho K M J. Antimicrob. Chemother. 2006;58:281-7

0,0

2006 2007
7'535 CVC-days 82455 CvC-d
22 episodes 24 episodes

Eggimann et al. SRLF 2013



- 88

. Intranet du service Pansements
D re S S I n g S PROTOCOLE : Pansement de cathéter avec BIOPATCHE

] INFORMATION : Etude Biopatch®-Tegaderm™CHG
 New detailled protocol

» Intense teaching

workshops/seminar/feedback
nursing personal + doctors

Service d Service d
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 -

3,5 -

Chlorhexidine sponge
jugular + femoral

)

ke it of i ype e fiaton
cathéter des éé nécessaire
muncpnmmasrmsp-m
Lerésultat est significatif

Sl tutde niwacley o =
bactériémies iées aux cathéters est Jo03_zmes 2oee oos_3o0e 20072000

CONCLUSION
Lintroduction d éponges imprégnées de chiorhexidine

apermis de diminuer les infections bées aux accés s ocuant Diing ChirgesfrPovection
vasculaies. Les SO IACIES A fimiani e A AL
intégrer dans celles hées  une stratégie giobale T

mulimodale de prévention des infections liées aux <

Vasculien oo ef ik, iekgs SoR ol ok
dinsertion.

Biopatch® dans un grand service de réanimation aduk [3ANA 26 mars, 2009 Vol 301 No12-1231
mixte

B Taux trimestriels
@ Taux annuels C.Joseph et coll. SRLF 2010

2006 2007 2008 2009

7’535 CVC-days 8’2455 CVC-d 8’825 CvC-d 10'540 CvC-d
22 episodes 24 episodes 14 episodes 15 episodes

Eggimann et al. SRLF 2013
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 s

3,5 -

1,5

1,0

0,5

@ Taux annuels

jugular + femoral
17y
1

B Taux trimestriels

Chlorhexidine sponge

0,0

2006 2007 2008 2009

7'535 CVC-days 82455 CvC-d 8’825 CvC-d

22 episodes

24 episodes

14 episodes

10’540 CvVC-d
15 episodes

Chlorhexidine-Impregnated Sponges
and Less Frequent Dressing Changes for Prevention
of Catheter-Related Infections in Critically lll Adults

A Randomized Controlled Trial

Jean-Frangois Timsit, MD, PhD

Carole Schwebel, MD, PhD

Lila Bouadma, MD

Arnaud Geffroy, MD

Maité Garrouste-Orgeas, MD

Sebastian Pease, MD

Marie-Christine Herault, MD

Hakim Haouache, MD

Silvia Calvino-Gunther, RN

Brieuc Gestin, PhD

Laurence Armand-Lefevre, PharmD

Véronique Leflon, PharmD

Chantal Chaplain, PharmD

Adel Benali, MD

Adrien Francais, MSc

Christophe Adrie, MD, PhD

Jean-Ralph Zahar, MD

Marie Thuong, MD

Xavier Arrault, PharmD

Jacques Croize, Pharml)

Jean-Christophe Lucet, MD, PhD

for the Dressing Study Group

Context Use of a chlorhexidine gluconate-impregnated sponge (CHGIS) in intra-
vascular catheter dressings may reduce catheter-related infections (CRIs). Changing
catheter dressings every 3 days may be more frequent than necessary.

Major Gatheter-Related Infection
0.054

Dressing
—————— Control
—CHals
0.04
-
. HR, 0.39 (95% Cl, 0.17-0.83); P=.03 |
i 0031 |
o ==
2 !
E —
3 -
E 0021 !
3 !
.
1
0.01 -
|
o
ol
04— == , ; ; ‘ .
2 4 6 : 10 12 14 18

Duration of Catheter Maintenance, d

No. of catheters at risk
Control 1762 1378
CHGIS 1908

949 678 482 325 228 156
1524 1070 750 538 386 272 200

JAMA. 2009;307012):1237-1247

Eggimann et al. SRLF 2013
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]
4,0 -

Chlorhexidine sponge
jugular + femoral
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On all sites

3,03 (all lines)
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Eggimann et al. SRLF 2013
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 Chlorhexidine sponge

a5 | A jugular + femoral ‘

0. " On all sites
0 ‘ (all lines)

v . | I

2.5 ' | l
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0,5

B Taux trimestriels
@ Taux annuels

0,0

2006 2007 2008 2009 2010
7'535 CVC-days 82455 CVC-d 8’825 CvC-d 10°540 CvC-d 9’636 CVC-d
22 episodes 24 episodes 14 episodes 15 episodes 16 episodes

Eggimann et al. SRLF 2013



Economic evaluation of chlorhexidine-impregnated sponges for
prevenfing catheter-related infections in critically ill adults in the

Dressing Study*

Carole Schwebel, MD, PhD; Jean-Christophe Lucet, MD, PhD; Aurélien Vesin, MSc; Xavier Arrault, PD;
Silvia Calvino-Gunther, BRN; Lila Bouadma, MD, PhD; Jean-Francois Timsit, MD, PhD

Background: The randomized two-way factorial Dressing
Study (1,636 patients, 28,921 catheter days) showed that a chlo-
rhexidine-impregnated sponge decreased the incidence of major
catheter-related infections from 1.4%. to 0.6%. catheter days,
and that scheduled dressing changes every 7 days was not
inferior to scheduled changes every 3 days. Here, we assessed the
cost benefits of chlorhexidine-impregnated sponge use.

Methods: Costs directly related to major catheter-related in-
fections and the costs of chlorhexidine-impregnated sponge and
contact dermatitis were calculated prospectively using micro-
costing methods during the original study. The added length of
stay in the intensive care unit due to major catheter-related
infection was estimated using the disability model and assuming
a cost of $2,118/intensive care unit day. The cost of each strategy
was estimated based on all costs and on the probability of major
catheter-related infection according to the Dressing Study results.

Interventions: None.

Results: fam direc ajor catheter-related infection
was $ stimated added length W stay due to major catheter-
related integtion was 11 days (95 nfidence interval [—2 days;

days]). Overall costNpf majur catheter-related infection was
4,090/e plsmle Each gfessing cost $9.08 (146 observations) and
ea sTmpregnated sponge cost $9.73. Assuming a
baseline major catheter-related infection incidence of 1.4%. cath-
eter days, chlorhexidine-impregnated sponge use saved $197 per
patient with the 3-day chlorhexidine-impregnated sponge dress-
ing change strateqgy, and $83 with the 7-day standard dressing
change strategy. Chlorhexidine-impregnated sponge use re-
mained cost saving assuming a baseline major catheter-related
infection incidence as low as 0.35%. catheter days, or an overall
cost per major catheter-related infections of up to $4,400.
Conclusion: Chlorhexidine-impregnated sponge for arterial and

central venous catheters saves money by preventing major cath-
eter-related infections, even in intensive care units with low

baseline major catheter-related infection levels.

Trial Registration: Clinicalirials.gov number, NCT00417235. (Crit
Care Med 2012; 40:11-17)

Key Worps: antiseptic dressings; catheter-related infections;
economic evaluation; intensive care unit



Impact o? a prevention strategy targeted at vascular-access
care on incidence of infections acquired in intensive care

Philippe Eggimann, Stephan Harbarth, Marie-Noélle Constantin, Sylvie Touveneau, Jean-Claude Chevrolet, Didier Pittet

Nosocomial infections Control period Intervention period Relative risk (95% CI)
Mumber Incidence density Mumber Incidence density
Respiratory tract 121 13-5 B 12.7 83 (0-68-1-29
Bloodstream 101 11.3 16 38 033 (0-20-0-56)
Microbiologically documented 28 31 b 1.2 037 (0-14-0-97)
Clinical sepsis 73 8.2 11 2-6 0-32 {0-17-0-59)
Exit-site catheter 52 2 14 20-0-63
Urinary tract 47 5 22 He2 59-1-63
Skin or mucous membranes 102 11-4 30 7 2 (0-41-0-93
Miscellaneous® 15 1-7 21 1.2 55-2-87
Total 468 524 145 34 5 (0-54-0-T8

Table 3 Exposure to invasive devices among patients with and without primary bloodstream infection

Lancet 2000; 355: 186468

— Same epidemiology !

Microbiologically
No BSL n=977 confirmed BST n =28 Clinical sepsis. n = 63

Central line

Exposed patients (%) 627 (64.2)7 27 (96.4) 61 (96.8)

Catheter-days [days. median (range)] 4(1-117)° 8(2-39) 8(1-33)
Arterial line

Exposed patients (%) 791 (81.0)m 28 (100) 62 (98.4)

Catheter-days [days. median (range)] 3 (147)° 7(2-23) 8 (1-21)
Mechanical ventilation

Exposed patients (%) 380 (38.9)° 19 (67.9) 53 (84.1°

MV-days [days. median (range)] 3 (1-123)° 12 (2-61) 11 (1-35)
Unnary catheter

Exposed patients (%) 665 (68.1)° 27 (96.4) 58 (92.1)
_ Catheter-days [days. median (range)] 3 (1-77) 12 (1-63) 14 (145
Impact
Median ICU length of stay 4 (2-134) 15.5 (4-67) 14 (2-134)
Hospital mortality 22.7% 32.1% 39.7%

——3 Same impact !!

Emerging Infectious Diseases « www.cdc_gov/eid

= Vol 10, No. 1, January 2004



— Enh: ‘ r bundle
v PATI oo gl
3. I8 2
CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]
4,0 - T
Chlorhexidine sponge _
3t - A jugular + femoral ‘ Avoided
[\ | 2. . from 2008 to 2010
30 - ] O On all sites
1 v (all lines)
25 4 Y . & : l 28 BSI
20 v . 56 clinical sepsis
15 =< - 1254 ICU-days
10 ) @~ ® (place for 280 extra patients)
0,5 mm Taux trimestriels 2’736’000 $
0.0 @ Tauxannuels (minus costs:236'000)
Impact 2006 2007 2008 2009 2010
Infections avoided (CRBSI + BSI+ clinical sepsis) 11+22 15+30 12+24
ICU days avoided 363 days 495 days 396 days

Costs avoided

792000~ 1080'000$  864'000% Eggimann et al. SRLF 2013



Catheter insertion

Guidelines/bedside teaching

+

* Chlorhexidine 2% + OH 70°
« US guided CVC + arteries




CVC: complications

JUGULAR

2018 patients
SUB-CLAVIAN 2595 CVC

‘ 18999 cath-days

Infected catheters (Total)
~ < < -

5% 10% 159% 20%

Lorente L CC 06,9:631



u— SEIG . CHER o
Tracheostomized patients
Juqgular 21.6 per 1,000 catheter-days
Subclavian 5.1 per 1,000 catheter-days

OR = 4.23; 95% CI=1.44-infinite; P=0.0097

Lorente L Eur J Clin Microbiol Infect Dis 09:28:1141-5



‘bundle

A new insertion paradigm !
In emeregency Patient stabilized

Lifetheratening situation Planified change

A»."_ /\. x'

1. Sub-clavier
2. PIC-line

. Jugular
. Sub-clavian ~Jugular
. PIC-line 4.

S

2
Femoral

-I>(J~)|\)|_—L
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e Enhanced catheter bundle

Transpectoral Ultrasound-Guided Catheterization of the

Axillary Vein: An Alternative to Standard Catheterization of
the Subclavian Vein

NavParkash S. Sandhu, MD

S S—— ; _ 2 ; ; | | rResuBcL Y
w York f Medicine 4 X A ) “’

p n s o q v
& AA AR e i j
. 1ep

Brozhinl Vein

Lo

The Distal Suclavian vein:




CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]
4,0 -

35| [
NIAW

2,5 - '

Chlorhexidine sponge
jugular + femoral ‘

On all sites
(all lines)

I 77‘
I -
2,0 _
~~ . I ‘:;
115 = ~ | I ‘
o o~ O v
’ g ' ‘~~~~~~
0,5 : :
B Taux trimestriels
@ Taux annuels
0,0

2006 2007 2008 2009 2010 2011
7’535 CVC-days 82455 CVC-d 8’825 CvC-d 10°540 CvC-d 9’636 CvC-d 10’447 CVC-d
22 episodes 24 episodes 14 episodes 15 episodes 16 episodes 6 episodes

Eggimann et al. SRLF 2013
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r bundle

A new insertion paradigm !
In emeregency Patient stabilized
Lifetheratening situation  Planified change

Feﬁworal 1. u—clavi
2. PIC-line

. Jugular
. Sub-clavian ~Jugular
. PIC-line 4.

-I>(J~)I\J|_—L



)

.¢
—-

T

.

theter bundle




s
-
. B
T

[Fom2 X0

CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 s
3,5 -
3,0 1

2,5 -

2,0

Chlorhexidine sponge
jugular + femoral ‘

On all sites

7 [ (all lines)

1,5

1,0

0,5

B Taux trimestriels
@ Taux annuels

0,0

2006 2007 2008 2009 2010 2011 2012
7’535 CVC-days 82455 CVC-d 8’825 CvC-d 10°540 CvC-d 9’636 CvC-d 10447 CVC-d 10’855 CvC-d
22 episodes 24 episodes 14 episodes 15 episodes 16 episodes 6 episodes 4 episodes

Eggimann et al. SRLF 2013



CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 s
3,5 -
3,0 1

2,5 -

Chlorhexidine sponge
jugular + femoral ‘

On all sites
(all lines)

A
AW

2,0

1,5

1,0

0,5

B Taux trimestriels
@ Taux annuels

Impact 2006 2007 2008 2009 2010 2011 2012
Infections avoided (CRBSI + BSI+ clinical sepsis) 11422 15+30 12424 24+48 26+52 89+178
ICU days avoided 363 days 495 days 396 days 792 days 858 days 2904 days

Costs avoided

792'000% 1'080°000% 864'000% 1'728'00% 1'872'000% 6'336'000%
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CRBSI + primary bacteremia (episodes/1000 CVC-days) [burns /ECMO/transplant excluded]

4,0 s
3,5 -
3,0 1

2,5 -

2,0

Chlorhexidine sponge
jugular + femoral ‘

On all sites

\7 [ (all lines)

|
|
Vv

1,5

1,0

0,5

B Taux trimestriels

@ Taux annuels

0,0

2006 2007 2008 2009 2010 2011 2012 2013
7’535 CVC-days 82455 CVC-d 8’825 CVC-d 10540 CVC-d 9’636 CVC-d 10447 CVC-d 10’855 CvC-d 11’835 CVC-d
22 episodes 24 episodes 14 episodes 15 episodes 16 episodes 6 episodes 4 episodes 3 episodes



Prevention of catheter-related infections

FrmEE SOOI AT e -

t Efficacy of prevention

60-80 % Level 3
Level 2 new
. T technologies
Level 1 optimalization
basic /‘/
measures /
4sential expected targeted
>
Basic hygiene Education Coated catheters ??
Surveillance Technical aspects disinfectant
Feedback Global approach dressings

Eggimann P Curr op Infect Dis 2007
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. T technologies
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Suspicion D’L.L.C.

Etat de choc ou Pas de signes
sepsis sévére ou de gravité
écoulement purulent
(tunnelite)

N\

l Echange ulture du point de

sur guide + ponction
Ablation 1 |
du catheter

Surveifance racherche
autre site infecte

Antibiotheraple probabiliste
Vancomycine ¢/ Blactamine
+aminostde

(dvaiver Fintérd! d'un amtifungique)

HC périphérique + centrale

Ratio quantitatif >5:1
Culture de cathéter Délai de positivité>2heures
A + Oui Non
(Si échange sur guide,
Ablation du C.V.C.)

Résultat des HC "

I.LL.C. certaine

(changement sur gunde ?)

Timsit JF et al.
http://www.srlf.org



RESERVE for
Coated catheters



Prevention of catheter-related infections

T T A - = == E T = ——

General mesures
Surveillance
Hand hygiene

Technical aspects
Maximal sterile barriers
Prophylaxis at insertion site

Recent developments
Coated catheters

Global approach / educati%




Prévention: cathéters impréegneés

type etudes etudes
d'imprégnation in vitro cliniques

chlorhexidine-
Ag-sulfadiazine positives positives

minocycline-
rifampine positives positives

libération
de ions Ag+ positives positives

O
O
O




Chlorhexidine-Coated catheters

=
N
]

Catheter-related bloostream infection/ 1000 catheter-days
Maki 1997 Ann Intern Med 1997%*
Pemberton Arch Surg 1996

............................................................ 8.2 Heard Arch Intern Med 1998
Hannan Anesthesia 1999
¢ Marik CCM 1999
...................................................... 5.3 Hanley CCM 2000

Threker J Hosp Infect 2002

0.66 (0.47-0.

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 20072008

* Reduction significant (1 study)
Ramistu P, et al. Am J Inf Control. 2008:34:104-17.



Chlorhexidine-Coated catheters

Effect of Chlorhexidine/Silver Sulfadiazine-Impregnated

Central Venous Catheters in an Intensive Care Unit with

a Low Blood Stream Infection Rate after Implementation
of an Educational Program: A Before—After Trial*

DOUGLAS ]J.E. SCHUERER,! JEANNE E. ZACK,2 JAMES THOMAS,? INGRID B. BORECKI,*

" 6 - CARRIE S. SONA,> MARILYN E. SCHALLOM,® MELISSA VENKER,?
>
S 5
S 4. Candida spp: 4
O
S 3 -
2
B 2
= 1
o P:NS
0 18 beds ) 24 beds 24 beds ) 24 beds ) 24 beds ) 24 beds
Oct 02- Apr 03- Oct 03- Mar 04- Sep 04- Mar 05-

Mar 03 Sep 03

Barnes-Jewish Hospital, St-Louis, Missouri

Feb 04 Aug 04 Feb 05 Aug 05

SURGICAL INFECTIONS Volume 8, Number 4, 2007



Minocyclin/rifampin-Coated catheters

12

Catheter-related bloostream infection/ 1000 catheter-days
Raad Ann Intern Med 97

Marik Ann Intern Med 97
Chatzinikolaou Am J Med 03 *

................................................................................... 6.2
|

0.39 (0.17-0.92)

\

1.7

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 20072008

* Reduction significant (1 study)
Ramistu P, et al. Am J Inf Control. 2008:34:104-17.



Minocyclin/rifampin-Coated catheters

Vol. 24 No. 12 INFECTION CONTROL AND HosPITAL EPIDEMIOLOGY 2003 961

Concise Communications

Clinical Experience With Minocycline

and Riﬁmpin—lmpregmted Central Inannis Chatzinikolaou, MD; Hend Hanna, MD;

Linda Graviss, MT; Gassan Chaiban, BS;

T . - : - r
Venous Catheters in Bone Marrow Cheryl Perego, MPH; Rebecca Arbuckle, RPh;
Transplantation Recipients: Efficacv and Richard Champlin, MD; Rabih Darouiche, MID;
Low Risk of DEE-’Eleillg Staplwlococcnl George Samonis, MD; Issam Raad, MD
Resistance

STAPHYLOCOCCAL SUSCEPTIRILITY ParTeRNs (MIC ) ac/L )2

Baseline Data (1990 to 1992)7 sceptibilities (July to December 2001)

Staphylococcus EMT
aurels CN 5. aureus 5. aureus CNS
(n = 60) (n 5/30) (n = &) n=3) (n = 11)
Minocveline 0.25 : = (.06 = (.06 = .06
Kifampin 0.5 0.03 = (.06 = (.06 = .06

_—_—
BMT = bane marrow transplantation; CN5 = coagulasenegative staphyloc oo,
*MIC,, = the lowest concentration of antibiotic that inhibits the growth of 9% of the Eolates.

But this is not LOW 11



Minocyclin/rifampin-Coated catheters

B Rifampicin-impregnated central venous catheters: a meta-analysis of
Matthew E. Falagas randomized controlled trials

Joumal of Antimicrobial Chemotherapy (20071

Study OR (fixed) OR (fixed)
85% Cl 93% Cl Year
Raad - 0.07 [0.00. 1.17] 1697
Darouiche (a) . 0.08 [0.01, D.61] 1995
Chatanikolacu : - - 0.06 [0.00, 1.03] 2003
Hanna —— 0.19 [0.05, N.6]] 2004
cLéon - 0.51 [0.18, 1.41] 2004
“Darourche (b) —— 0.16 [0.04, 0.76] 2005
(Fraenkel - 0.84 [0.22, 3.15] 2006

Total (95% Cl) & CR-BSI 023  [0.14, 0.40]

0.001 0.01 0.1 I 10 100 1000

Favours treatment Favours control

ICU studies




Prevention: impact of coated catheters

Meta-analysis
n of studies 0.03 0.1 0.3 1.0RR (95% CI) NNT

18 colonization = 0.60 (0.49-0.74) 8
16 bacteremia —+=| 0.64 (0.46-0.88) 55
6 > 1 week —+—| 0.35(0.16-0.67) 28
9 < 1 week =1 0.82 (0.56-1.21)122

Walder, Tramer & Pittet, ICHE 2002



Impregnated catheter Number Needed to Treat

100

ED

i

number needed 10

o

2o

10

=0

background risk

Niel-Weisse BS, et al. ICM 2007



Are antiseptic-coated central venous
catheters effective in a real-world setting?

14
w
=
- 12
~
g 5| W
> I O S 57 e R
g- .........................
p 6
o
[
= 4
2 . :
§ R ~—o— Prior to the Intervention
"E 2
pu R Expected without the Intervention

Aug 1998 Jun 2000 Oct 2001

Borschel DM, et al. Am J Infect Control. 2006,34:388-93.



Are antiseptic-coated central venous
catheters effective in a real-world setting?

14

(3

Infection rate per 1000 CVC days

S
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4
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Intervention

4 7\ '

..—.-..—.Arlzr.lﬂc-l:\r.\':ln.".oa............. CHUV IIIIIIIIIIIII

—o— Prior to the Intervention

----- Expected without the Intervention

Aug 1998 Jun 2000 Oct 2001

Borschel DM, et al. Am J Infect Control. 2006,34:388-93.



Coated-catheters ?

Evaluation des pratiques de gestion des cathéters veineux centraux dans les
reanimations chirurgicales universitaires francaises

Practice assessment of central venous lines care in surgical ICU of Fre~ \5 v hospitals

0. Mimoz~, R. Moreira, D. Frasca, M. Boisson, C. Dahyot-Fizelier . O(\(\

Ledex, France

FAIE0G, Inserm, ERI 23, service d anesthesie reanimation, CHU de Poitiers, universite de Poitier ﬁ 55\

41 (75 %) university hospitals * bﬂ Q(,..c surgical ICU took part to the study.

X \)56 . s/ physicians,
only ﬂO 0) sometimes use coated catheters

Ann Fr Anesth Reanim (2010), doi: 100101 6/j.annfar 2009.1 1.008



Coated-catheters ?

Marbidity and Mortality Weekly Report

Aecommendatons and fepors August 8, 3003 | Vel 51 / Mo, RA-10

Guidelines for the Prevention of Intravascular
Catheter-Related Infections

CENTERS FOR DHEARE CONTESL ANE PROVENTION
BAFER : MEALTMIER : PEOPLE"

A resource from the

[HI.org

Institute for Healthcare Improvement te Mag
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