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Les verrous pour cathéters
d’hémodialyse chronique

Dr Thierry Krummel

Service de Néphrologie, dialyse et transplantation

CHU Strasbourg

Les 2 principaux problemes des cathéters en

hémodialyse

Thrombose
* De la veine

* De la lumiere du CVC
* 50% - 91% de dysfonctionnement
alan
* Dose de dialyse insuffisante (débit
sanguin réduit, séances écourtées)

* Morbidité liée aux changements
de cathéters

* Colt de désobstruction
* Augmente le risque d’infection

Infection

* Risque de bactériémie
x 10-20 / FAV

* Incidence bactériémies
0,5-10/ 1000 jours

* Localisations secondaires

5-10 % des patients avec KT
10-40% si S. aureus

* Risque de déces x 2-3 / FAV
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Prévention des dysfonctionnements des cathéters

* Qualité du cathéter : gros calibre, court, architecture de I'extrémité
* Positionnement de I'extrémité du cathéter : OD, jonction VCS-OD

* VIID > VJIG > VF
* Verrou

Les verrous disponibles en France

Verrou Prix pour 2 lumiéres

Nacl 0,9%

NaCl 10%

HBPM (Tinzaparine 2500 Ul/voie)

Héparine non fractionnée (5000 Ul /voie)

Citrate 4%

Citrate 46,7% (Duralock ou citralock)

Taurolidine + citrate 4% (Taurolock)

Taurolidine + citrate 4% + héparine 500 Ul (Taurolock-Hep500)
Taurolidine + citrate 4% + héparine 1000 Ul

Taurolidine + urokinase 25,000U! (Taurolock-U25,000)
Urokinase 100,000 Ul (Actosolv / therasolv 100,000 Ul / voie)
Alteplase (Actilyse 1 mg/ voie)

Antibiotiques + héparine

Ethanol + HBPM

0,07€
0,08€
4,48¢€
0,77€
2,7€
2,7€
~7€
~7€x2
~7€x2
28€x2
85€x2
54€
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L’'héparine est a risque hémorragique

Randomized, Clinical Trial Comparison of Trisodium Citrate
30% and Heparin as Catheter-Locking Solution in

Hemodialysis Patients | Am Soc Nephrol 16

ol C. Weipmer, "™ Marinus A. van den Dorpel,’ Peter .G, Van de Ven,

M. ter Wee,” Jus ACA. van Geelen! Johannes O, Groeneveld *

gitte C. van Jaarsveld! Marjen G, Koopmans, Caatje Y. le Toc Anita M. 5ci
Van der Meer,™ Carl EH. Siegert ¥ Koen |F. Stas® for the CITRATE Study Group

. Adverse and bleeding events
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Passage systémique du verrou

Original Article e e

Exit of catheter lock solutions from double lumen acute haemodialysis
catheters—an in vitre study”

Murat Sengur’, Emel Eryuksel’, Sinan Yavas', Asra Bihorac', A. Joseph Layon'*' and
Lawrence Caruso'
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Passage systémique du verrou
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L’héparine est a risque hémorragique

Technical Note Transplan

Risk of heparin lock-related bleeding when using indwelling venous
catheter in haemodialysis
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Les mécanismes de la dysfonction

Causes précoces Causes tardives

* Mauvaise position * Thrombus intraluminal

* Plicature * Thrombus péri-cathéter

* Hypovolémie sévere * Manchon fibrineux engainant le
cathéter

* Hypovolémie

Mécanismes d’action des verrous

* Citrate : chélation du calcium qui est un cofacteur indispensable a
plusieurs réactions enzymatiques de la coagulation

* Taurolodine : aucun effet

* Urokinase, alteplase : thrombolyse, pas d’effet anticoagulant
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Stratégies de prévention des dysfonctions

Dysfonctions
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Stratégies de prévention des dysfonctions
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* Citrate 4%
* Citrate 47%
* NaCl 27%
Citrate 7% + bleu méthyléne + parabénes

Arechabala MC, Catoni M1, Claro JC, Rojas NP, Rubio ME, Calvo MA, Letelier LM.
Antimicrobial lock solutions for preventing catheter-related infections in haemodialysis.
Cochrane Database of Systematic Reviews 2018, Issug 4. Art. No.: CDD10597,

DOl: 10.1002/14651858.COO10557. pub2.
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Efficacité des verrous sur les dysfonctions

* Beaucoup d’études, méthodologie souvent moyenne

* Critéres de jugement = débit, survie cathéter ou consommation de
thrombolytiques

, ,
* Enrésumeé:
« Citrate toute concentration et taurolodine + citrate ne font pas vraiment mieux que I’héparine

* Avec le citrate il est montré une diminution du risque hémorragique, qui doit exister aussi avec la
taurolidine

Intérét d’'une thrombolyse hebdomadaire préventive ?

* Plusieurs études le suggerent

* Méthodologie souvent bien supérieure aux études habituelles sur les
verrous
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Prevention of Dialysis Catheter Malfunction
with Recombinant Tissue Plasminogen Activator

Brenda R. Hemmelgarn, M.D., Ph.D., Louise M. Moist, M.D., Charmaine E. Lok, M.D.,

Marcello Tonelli, M.D., .M., Braden ). Manns, M.D., Rachel M. Holden, M.D., Martine L =
Peter Faris, Ph.D., Paul Barre, M.D,, Jianguo Zhang, M.Sc., and Nairne Scott-Douglas, M.D., Ph.D.,

for the Prevention of Dialysis Catheter Lumen Occlusion with rt-PA versus Heparin (PreCLOT) Study Group

* HD chronique sur cathéter central tunnellisé
* Au moins 3 séances / semaine
* Cathéters incidents

* Héparine 5000 U/ml 3x

*\s
* Héparine 1¢re et 3¢me séance + altéplase 1 mg a la 2¢me séance

N ENGL ) MED 364;4

NEJM.ORG JANUARY 27, 2011

Prevention of Dialysis Catheter Malfunction
with Recombinant Tissue Plasminogen Activator

Peter Faris, Ph.D., Paul Barre, M.D,, Jianguo Zhang, M.Sc., and Nairne Scott-Douglas, M.D., Ph.D.,
for the Prevention of Dialysis Catheter Lurmen Occlusion with rt-PA versus Heparin (PreCLOT) Study Group
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Prevention of tunneled cuffed catheter
dysfunction with prophylactic use of a
taurolidine urokinase lock: A randomized
double-blind trial

Florence Bonkain - '#, Jean-Claude Stolear®, Concetta Catalano®,
ique Vandervelde®, Serge Treille®, Marie M. Couttenye®, Annemieke Dhondt7,
Mark Libertalis”, Mandelina Allamani’*, Philippe Madhoun®, Amaryllis H. Van
", Floris \ ghe’, Van Hulle', Philippe Dureux®,
Ingrid Van L *, Christian 1 Wissing '+

* HD chronique sur KT central tunnellisé
¢ Au moins 3 séances /sem

* Cathéter prévalents avec dysfonction nécessitant 2 thrombolyses lors des 6
derniers mois

Lock composition Monday Tuesday Wednesday Thursday Friday Saturday Group
“Tl'aurolidine-citrate-heparin500 X X X'

Placebo x* TaurolockHep500 (control group)
Taurolidine-citrate-heparin500 X X

Taurolidine-citrate x? TaurolockU

Urokinase 25000 U X

PLOS ONE | Illps-iidoi.ong 10,157 Uil pone. 0251733 May 20,2021

Prevention of tunneled cuffed catheter
dysfunction with prophylactic use of a
taurolidine urokinase lock: A randomized
double-blind trial

Florence Bonkain - '#, Jean-Claude Stolear®, Concetta Catalano®,
Dominique Vandervelde®, Serge Treille®, Marie M. Couttenye®, Annemieke Dhondt 7,
Mark Libertalis”, Mandelina Allamani’*, Philippe Madhoun®, Amaryllis H. Van

", Floris \ ghe’, Freya Van Hulle', Philippe Durleux®,
Ingrid Van L *, Christian 1 Wissing '+
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Prevention of tunneled cuffed catheter
dysfunction with prophylactic use of a
taurolidine urokinase lock: A randomized
double-blind trial

Florence Bonkain - ', Jean-Claude Stolear®, Concetta Catalano®,
inique Vandervelde?, SargeTmlb‘ Marie M. ooqmun , Annemieke Dhondt7,

mumu‘ Mandh ', Philipy ?, Amaryllis H. Van
", Floris V i Fle)ra Van Hulle', PthDpeD«ﬂeu:
Ingrid Van L ', Christian Tiele Wissing - *
Table 6. Costs of prophylactic and therapeutic catheter locks per patient during the 6-month study period *.
Treatment group Control group P- value”
Tauralockl 1 150 (79.3-156) 207 (160.1-216) NA*
TanralockU 375 (198.2-390) NAY
Total cost prophylaxis 525 (277.5-546) 207 (160.1-216) =0.0001
Therapeutic urokinase locks 0(0-192) 384 (0-576) 00012
Range (0-768) Range (0-1344)
Total cost 546 (481.5-547.5) G544 (23M-7R1.1) 0.96
Total cost/week” 21 (21-33.4) 23.1 (9-30.3) 035

PLOS ONE | Illps-iidoi.ong 10,157 Uil pone. 0251733 May 20,2021

KDOQI CLINICAL PRACTICE GUIDELINE FOR VASCULAR
ACCESS: 2019 UPDATE AJKD Vol 75 | 1ns 4 | Suppl 2 | Ap 2020

F ic F ion of CVC Dysfi

CVC G to CVC Dysfunction or B i
212 KDOQI considers it reasonable to have an individualized approach to use special CVC connectors based on the clinician’s
discretion and best clinical judgment. (Expert Opinion)
213 KDOOI iders it ble to use an barrier cap to help reduce CRBSI in high-risk patients or facilities;
the choice of connector should be based on clinician’s discretion and best clinical judgment. (Expert Opinion)

Intraluminal Agents to Prevent CVC Dysfunction
21.4 KDOOQI considars it reasonable that the choice to use citrate or heparin as a CVC locking solution ba based on the cli-

nician's discretion and best clinical judgment, as there is inadh e tod a difference in CVC survival
or complications between these locking solutions. (Expert Opinion)

215 KDOQI suggests the use of low-concentration citrate (<5%) CVC locking soluti if feasible, to help CRBSI and
cvc (Conditional Ry Low Quality of Evidence)

216 KDOQI suggests that TPA may be prophylactically used as a CVC locking solution once per week to help reduce CVC
dysfunction. (Ci { ion, Low Quality of Evidence)

21.7 There is Inadequate Mduncs lm KDDI:H to make a on the parative use 01' the g CVC locking
agents for CVC or il il Versus i idine/citrate versus
h rin with or with

neulral valve mnnadnr (Tego [ICU Medical]) versus citrate (46.7%) locking solution.

Systemic Agents to Prevent CVC Dysfunction
21.8 KDOQI recommends against the routine use of pr i i i {

eg, for the sole purpose of
maintaining or improving CVC patency, as thene is inadequate evidence of benefit for CVC patency but suggestion of
increased risk of harm. (C 'Strong Ri dation, Low Quality of Evidence)
219 I{DOO.I suggesls that low-dose aspirin may be used to maintai led CVC in pati with low bleeding risk.
ion, Low Quality of Evidence)

MNote: CL"’C refers to twnneled hemodialysis CVCs uniess otharwize specified.

10
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Que faire en cas de dysfonction ?

* D’abord identifier la cause de la dysfonction

* Voir ce qui se passe en inversant les voies
* Hypovolémie : PA basse quelle que soit la voie qui aspire. Etonnant si
I'extrémité est dans I'OD. PVC basse, amélioration aprés remplissage, lever de

jambes
* Thrombus intraluminal : la méme voie dysfonctionne, un probleme de PA
devient PV et PV devient PA

* Gaine de fibrine : souvent c’est la PA qui pose probleéme, on injecte assez bien.

Pas d’amélioration aprés lever de jambes. Problémes récurrents.
* Thrombus péri-cathéter : On peut avoir un peu tout. Pas d’amélioration apres
lever de jambes. Problémes récurrents. Phléboscan VCS++.

Prise en charge du thrombus intra-luminal

= verrou thrombolytique

* Fibrinolytiques autorisés:
* Urokinase, ACTOSOLV®
* 5.000-10.000 Ul/ml pdt 15-30’, renouvelable 1-4x
* Si échec, perfusion 20.000 Ul/h pdt >1h ou reperméabilisation
¢ Urokinase, THERASOLV®
* 5,000-25,000 Ul / voie pdt 20-60’
* Si échec, perfusion de 250,000 en 90-180’ a concentration de 1000-2500 Ul/ml
* Altéplase, ACTILYSE® 2mg

* 2mg/2ml pendant 120 minutes, renouvelable 1x

ViDAL

11
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Efficacy of alteplase 1 versus 2 mg dose in restoring haemodialysis
catheter function (Alte-dose 2): A randomized double-blind
controlled study

IMAHER M EL-MASRI," WASIM S EL NEKIDY,” ' DERRICK SOONG” and ALBERT KADRI®

"ryne Stiste University, Colege of Nursing, Detroit, Michigen, USA, “Clevelnd Chiric Abu Dhabs, Abu Dhatbi, UAE, “Windsor Regional Hospital, and ‘Care lor
[scneys Foundation, Windso:, Ontanc, Canada

HD chronique sur TCC Table 2 Compartson of comelated observation betwoen the two tPA dosing
Thrombose de cathéter Lo
Variable Chstored Dbservations P
aa 2mg 1img Total
Randomisé, double aveugle (R I )
Alteplase 1 mg/2 ml £RA repeats per oochusion b ()
1 time 12 BES 107 849 NoB6H 0350
S 2 timess 1) winss Ay
> Pre tPA biood flow 236 50 3463 735 51) 0743
Altéplase 2 mg/2 ml SO e
Post tPA Blood flow 3% @) EragLx] 334 40 ons
MGSDH) i
CP = perméabilité restaurée :mlmwﬁ:m' HOBIH  16BAN  A6ESH D4y
Platiiets (MISDH x 100 EIR 1Al 1931 00 03N
10
Haemogiobin (W nana w0wenm mwinmy ooy
500 gl
: : Catheter ste o ) 0407
48 patients inclus i el Sk R e
Boular
, e, , Left intemal Men 40010 MY
Perméabilité restaurée : popular

Altéplase 1 mg : 84,9%
Altéplase 2 mg : 85,7%

Nephralogy 25 [2020) 491496

Thrombosis of Tunneled-Cuffed Hemodialysis Catheters:
Treatment With High-Dose Urokinase Lock Therapy

ano Ls Masna, Vania Cuna,
il Sergio Stefoni

Giabricle Donan
Mar:

Luigi Coli. Giuseppe Clanciolo,
Montanari. Franceseo Gozzetti.

W TCC malfunction Group 8
Randomisée

.
AVK, INR cible 1,8-2,5 19 HD
Thrombose / dysfonction .
Check - ROCOVGTY e g =t CTHRH
Temps de contact = 1h I teren . 0 N it
Objectif > 250 m|/min :
. . U S0000 B
Fraxiparine pdt HD H
H
Verrou HNF .
N‘:‘ﬁ:“ 2‘“’_HD anm' —_— ar _.";-m;u
TABLE 1. Baseline pariems characteristics H
Cirop A Girowp B " H L 100,600 1 l
Patkents (4) E- ] a0 s : I\.l_l_ue_u.l:f_CCNIR
Age {years) Thipo-ES) TS (BSETN o -
MalkewTemale 17 .13 m -
Dhalyiis vintage (momtha) 36 (12-61)  ST{E-60 m Cacki * s —— R M
Causes of ESRD % IR bt s HD=2
Hypericmsion 55 (] ns No -
Glomerulonophritis 25 F-4 ns | -
Diabetes t) (r [ =
Other m H
Hb (g%} . s -
::f;‘l:lttn = 107w’} :: '
aPTT ns
CRP s FIG. 1. UK lock therapy schadulos.
Fibsinogen ne
Kuy m
Dhey weeigh (kg) s

Ariif Chrgans, Vil 36, Ne @, 2002
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Thrombosis of Tunneled-Cuffed Hemodialysis Catheters:
Treatment With High-Dose Urokinase Lock Therapy

Giabricle Donar;

Vanin Cuna,

Mars,
. 1 Group B
TABLE X, Results of the two UK schedules -
0.8
HD session Group A Group B P z
3 Giroup A
0.6
y 420 (137%) 36736 (100%) 0o g
UK loc o
Additional W (B6I%) 06 0001 E 04 i
30000 U UK lock &
2ndd
Repeated UK lock 2529 (863%) 12036 (303%)  «.08 02
“lirp.‘:\l:‘n; UK lock 1420 (482%) 336 (R3I%) oo o
L 2 ““""5-‘6
TABLE 4. BER {mLimin} with the two UK schedules TABLE 6. B .
ABLE 6. Bincompailifity
HID session Group A Group B P A o a3
chond athoc ot 7 days
1s1 <05 Groop A
L e Fibrinogen (mg/idl)  325=51  34=40 2654
INR = 0=x0d
b o aPTT {ratio) 04
Hb (g%) = 12
TABLE 5. Evracorporeal arterial pressure {mm He) with O et (maIL ME =1
the wo UK schedules INR ' Td =4
aPTT (ratio} 0.7 =04
HD session r Hb (g%} 15216
Ist <05
Tth <005
141h (]
th ns
Artif Crgans, Vol 36, Ne 1, 2012
Alteplase vs. urokinase for occluded
hemodialysis catheter: A randomized trial
Yiviane POLLO, Danielle DIOMIZID, Edwa Maria BUCUNVIC, Jodo Henrigue CASTRO,
Daniela PONCE
f 4 e P 2 Tre it success at the end of hemodialysis a
* Inclusion de cathéters tunnelisés complétement occlus Table:2 Treatment success al the end of hemodizhysis and
at next 10 hemodialysis sessions alier wrokinase or
* Altéplase 1 mg/ml vs Urokinase 5000 Ui/ml + citrate 4% alieplase use
f Aleplase Urakinase
* Pdt 40 minutes ey Nmtd D
able 1 " 42(95) 46(82)  0.06
i 13 (U8} 40(88) 0075
o
1(2.3) 70123 0040
Blood How pos: 278+ 31 264+27 029
declotting (mlfmin)
Catheter function 0 (93) 42 (85.7 0.23

Données confirmées:
Eyrich, Am J Health Syst Pharm 2002
Zacharias, Ann Pharmacother 2003

at the next 10

sessions (%)

Hemodialysis International 2016; 20:378-384

Mais la dose d’Urokinase est trop faible
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Alteplase for blood flow restoration in
hemodialysis catheters: a multicenter,
randomized, prospective study comparing
“dwell” versus “push” administration

Lavern M. Vercaigne', James Zacharias?, Keevin N. Bemnstein®
and the PUSH Protocol Investigators

Alteplase dwell:

2 mg/2 ml of alteplase dilué¢ dans NaCl 0,9%
/lumiére : volume lumiére

Apres 30°, vérification perméabilité puis ringage,
Si non fonctionnel, nouvelle administration de 90°.

Alteplase push:

2 mg/2 ml of alteplase dilué¢ dans NaCl 0,9%
/lumiére : volume lumiére+ 0.1 ml

Bolus 0.3 ml NaCl 0,9% /10”, 2x

Apres 30” vérification permébilité

Catheter dysfunction was defined :

- Inability to aspirate the catheter to initiate dialysis
- Inability to maintain a blood flow (pump speed) of
200 ml/min on dialysis with arterial and venous
pressures not exceeding + 250 mmHg, respectively.
- The dialysis nurses assessed all other possible
causes of

catheter dysfunction including the patients’
positioning, problems with the dialysis tubing, fluid
status and hypotension before patients were
considered for treatment with alteplase.

Critére de jugement =
% Cathéters débitant >300 ml/min

Clinical Nephrology, Vol. 78 — Mo, 4/2012 (287-296)

Alteplase for blood flow restoration in
hemodialysis catheters: a multicenter,
randomized, prospective study comparing
“dwell” versus “push” administration

Lavern M. Vercaigne', James Zacharias?, Keevin N. Bemnstein®
and the PUSH Protocol Investigators

* Résultats non significatifs mais il y a une tendance en faveur de « Push »:

* Débit 2300 ml/min : 82% vs 65% (p=0,08)

* Débit moyen obtenu : 318 + 56 ml/min vs 302 + 81 ml/min
* Gain de débit : 194 + 88 ml/min vs 157 + 110 ml/min

Probability o inbe:

Clinical Nephrology, Vol_78 — No. 4/2012 (287-206)

14
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Options thérapeutiques pour le manchon fibrineux

* 1ére intention = Thrombolyse
* urokinase 250,000 U dans 250 ml de NaCl 0,9% a 30 ml/h sur chaque voie (4h)
* rt-PA 2,5 mg dans 50 ml a 17 ml/h sur chaque voie (3h)

* Protocole perso : 100,000 unités d’urokinase ou 2 mg d’altéplase dans 50 ml de NaCl
0,9% a passer a un debit de 50 ml/h sur chaque voie a traiter en 1 heure

* En cas d’échec:
* Ablation et repose dans une autre veine
* Changement sur guide
* Changement sur guide avec destruction du manchon par angioplastie
* Stripping par voie fémorale
* Souvent un résultat immédiat intéressant mais des dysfonctions a répétition
ensuite...
Gray, JVIR 2000
Savader, J Vasc Interv Radiol 2000
Oliver, CJASN 2007
Janne d’Othée, J Vasc Interv Radiol 2006

Thrombus mural

* Al'endroit ou le cathéter frotte la paroi veineuse (TVBC ou VCS)

* Souvent associé a un cathéter jug gauche trop court qui butte contre
la paroi de la VCS

* Peut donner une dysfonction de cathéter qui doit étre retiré +
anticoagulation

* Diagnostic par angiographie ou angioscanner

15
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Thrombose de veine

* Fémorale, Jugulaire, sous-claviére, TBC ou VCS
* Favorisée notamment par un état procoagulant et la malposition de
I'extrémité
* Clinique =
* thrombose de veine de membre ou de VCS
* embolie pulmonaire
* asymptomatique
* Pas forcement de dysfonction du cathéter si I'extrémité est dans I'OD

Thrombose de veine

* Diagnostic par échodoppler ou angioscanner
* Si symptomatique ou infection associée :
* Anticoagulation 3 mois + retrait du cathéter
* Si cathéter laissé en place par obligation, durée de I'anticoagulation ? jusqu’au
retrait du cathéter ?
* Si asymptomatique
* Anticoagulation discutée

16
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Prévention des infections liées aux cathéter

e Limiter l'utilisation des cathéters
¢ Cathéters tunnelisés > non tunnelisés

* Hygiéne ++ a la pose et lors des manipulations (masque, gants
stériles, charlotte)

* Désinfection a la chlorhexidine alcoolique 2% > povidone iodée
* Traitement de surface du cathéter : rien de démontré

* Bouchons : clearguard intéressant

* Verrous

Héparine et biofilm

S. Aureus Shanks, Infect Immun 2005; Shanks, NDT 2006
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Citrate et biofilm

Biofilm A
ehuhububa

Fig, 2 Micoscopic analysis of citrale  exposed  biofilms.
Micrographs of 4 h biofilms formed on palystyrene in response to
citrat centration, shomn as citrate percent (wijvol). Tmages
E Sl 400 % wene observed with phise microscopy (A, €. E) and
stiine] with 1 Muctescent dye, Syio-Y, thal prefaentilly st living
Iaacterial cells (B, I, F). Bars =2

Shanks, NDT 2006

Citrate et croissance bactérienne

Citrate 47%

et 1A piatas mades with % v ond wells Wl weh hepane (4D, TS0 155 () s T
atewang Lirsr womes o acnornl kil tor TS annncn

solutians ) <
3
£
&
- #; L:I:Lu:uiu.TSC ansl
Weijmer, NDT 2002 Ash, Hemodial Int 2000

18



10/03/2025

Efficacité du citrate concentré sur les bactériémies

Hepa,

Citrate 10%  Clirste 20% Cltrate 4T% Haparin Clerate 23%

amEmssEs

Episodes Bactermia 100 Pt-Moaths (3000 P1-Days)

3 pmil Il
geneamicin gentamicin

* P <0.05 vs. heparin

Ash, Hemodial Int 2000
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Concentrated sodium citrate catheter lock: “The best laid
schemes 0" mice an’ men...”
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Abstract

Chur kthoralory's in vitro studies showed that sodium clitrate &b conecnirations
from 23% (o 47 is antil ial, wnd o non-randomized clinical tial showed il
its nsc as a lock solution in dialysis greatly A the incid of
CRBSL The licensee placed 30ml bottles of 47% sodium citrate in kits containing
the Ash Split Cath, with clear instructions i difute the solutlon and mject andy

the aatheter volume as o caitheter Jock. Gross misuse of the solulion by one physi-
wian led to a serious adverse oulcome, FDA instructed the company to remove
the product from the market and issued a waming not to use concentrated cit-
rate off-label. Sndium citrate at 23%-30/% iz widely used in Europe, without major
cumplications or side effects. However, oaur HIPO patent was conlesied by & Dutch
comnpany ind they eventually provailed,

In our original publication on concentrated sodium citrate
as a catheter lock, we included an elahorate safety analy-
S8, 1o determine what would be the expected toxleity from
& citrale lock solulion if, somehow, the sodium citrale lock
was injected directly to the bloodstream. We predicted
thut 2 ml of 23% sodium citrale would cause no symploms
at all. This was confirmed by rapid injection to a "normal”
volunteer (guess whao). A review of animal studies in the
literature showed that injection of 10 catheter volumes
(20ml) of 23% sodium citrale would be expeeted Lo cause
only transient hypotension and possibly somc cardiac ar
hythmias.® 1 felt that concentrated sodium citrate (235%)
could greatly diminish the incidence of CRRSI in dialysis
patlents, improve their health and well-being. and save
the cnst and stress of catheter removal and replacements.
T knew thul the product would be mafe in peneral use, a5

s instructions were followed and common sens:
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Taurolidine et croissance bactérienne
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270

Shah, Antimicrob Agents Chemother 2002

Efficacité des verrous sur les bactériémies

* De nombreuses études, de méthodologie souvent médiocre

Beaucoup d’études avant-aprés$
Effectifs faibles
Cathéters tunnelisés ou non

Cathéters prévalents ou incidents
— CKD et/ou AKI

* Quelques méta-analyses

* Résultats divergents selon les criteres de jugement, par exemple:
- Zhao, AJKD 2014 scieer 200 1 B9 23 gEd2  1B4% 057|026, 1.16] 2010 "‘l

Fiiopoulos 2011 8 178 20 2016 13.3% 0.37 0.16, 0.841 2011

— Wang, Cochrane Database Syst Rev 2016

Soloman 2010 —— 057025118
Filiopolous 2011 135050, 367
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Does antimicrobial lock solutivn reduce catheler-related inlections
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A Bayesian network meta-analysis
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Stratégies de prévention des bactériémies

eponiediny
e of Patlents

Wegoredisy
e

Repeledby
Catheter days
megeted

W al Patlents
Reporiedby
W of Patients

Beportedby
Catheter days

goted by
Mo al Pationts
* Citrate 4%
* Citrate 47%
* Citrate 4% + gentamycine
* Citrate 4% + taurolidine

Study Relativerisk  Heterogeneity
L] {95% c1} [P wnlue]
Cmates
ABTS Srudy 2008 i % % 208 3,3 > 2,2 /1000]
¥ Ruiya — ]
ool et s e 271 2,11 -> 0,62 /1000
Dogra 1002 * #19) 0,42 -> 0,3 /1000
Neri 2008 t ¥
Salomon 2010 —t— . 118 2,4 -> 1,4 /1000
Filispolens 2014 = Vs héparine-genta | 18N 9,7 -> 3,7 /1000j
Subtotal < OERMI 108) FeBI%pe02N
Msewn 2017 —* ©354818 087 0,91->0,28 /1000)
ATEPTIC Sty 2011 s ‘:-‘“ 0,82 -> 0,24 /1000j
aebets 2013 R .
g 2011 ian
Subtotal - 0sE F 8% e 060
*
Power 3009 —r— 21415 0,7 > 0,7 /1000j
Subtital = 21
Subael < 5 0B8] o8 p e 0002
Resbictic jocking it
Campos 014 —_—
sabtotsl -
wen
FrRCLOT Sty 2004 —— sy
Subitetal _ (1)
Ertanal
HEALTHY-C 2 033(003 405
Subleotsl —  — QX100 408
Systomic seticoagulan
Wiskiasen 3011 - (1
Subtotal 244085 655
T t T
" 1 10
Favours treatment Favours control

Citrate 7% + bleu méthyléne + parabénes

Wang ¥, iy JH Perkowie ¥, Gallaghis P Woodward M, Jardine M
antiplatelet

| vencus has

stage kidney dscase.
Cochrone Datobase of Sastematic Feviews I016, lssue 4. A, No.: CLO0963L.

Lk 10,1002/ 14R51852 COMEG3L putti.

Stratégies de prévention des bactériémies

Analysis 5.6. Comparison 5 N

antimicrobial lock versus control, Outcome

[ group related Infection (per 1000 catheter-days) In tunnelled catheters.
Study or usbgroup Hum-an- Comtrol log]Rate Rty Rutin Waight Rale Ratic
tibiotic Ralio]
[] L] {561 W, Rardars, 95% £ W, Random, 55% 1
AZEFTIC 2011 u o -L3[23n - L nzuo,z4.58) 0,82 -> 0,24 /1000]
Feejoss 7004 n n 45T LRI 0400 11,5 14] 2,1 ->0/1000j
CHARTS 2008 [ ] N4 06T 12.05% &N 2,7 10] 3,3 -> 2,2 /1000j
Dtwella 2007 o o -4 [0.33) AL1E 0.640034,123] 1,7 -> 1,1 /1000j
Garen 2008 o U DT P nmm osy0323z5| 9,5-> 1,15 /1000)
oguzhan 2012 u u (RS r.70m Lzmoausa 0,96 > 1,1/1000)
“clomon 2010 u u ADsWEn T 2,4->1,4 /1000
\ereaigne M16s ] ] 6633 Al
Weijme 2005 ] u 17012 200% 0.150.02,2.08] 4,2 > 0,8 /1000j
Tostad (5% C1} 0% 0L6[0.4,0050]
Haterogensity: Tau'=; Chi*=5.72, df=8|P=0.68] I'=0%
test for overall affect. 2=2 29(P=0.02)
Farveasrs non-antiblatic 0801 L2 1 n 1000

* Citrate 4%

* Citrate 30%

* Citrate 4% + ethanol 30%
* Citrate 4% + taurolidine

Citrate 7% + bleu méthyléne + parabénes

* NaCl 18%-27%

Fastnirs eanteed

Arechabala MC, Catoni M1, Claro JC, Rojas NP, Rubio ME, Calvo MA, Letelier LM.
i thet lated infections in

Antimicrobial lock solutions for p

Cochrane Database of Systematic Reviews 2018, Issup 4. Art. No.: CDO10597,

DOl: 10.1002/14651858.COO10557. pub2.
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Efficacité des verrous sur les bactériémies

* Les verrous antibiotiques fonctionnent tres bien mais exposent
a unrisque de résistance, d’ototoxicité, etc.

* Citrate seul et taurolidine - citrate font probablement mieux
que I’héparine, si on I'applique des la pose, sauf si on a un taux
de bactériémie déja trés bon (<1/1000 jours)

* Entre taurolidine et citrate, pas de différence évidente
d’efficacité, mais de co(it

* Sur le plan purement microbiologique et in vitro, le citrate
concentré fait mieux que le citrate 4%

Intérét de thrombolyses préventives ?

* Hemmelgarn, NEJM 2011
+ Alteplase 1mg/voie 1x/sem + HNF 5000 Ul /voie 2x/sem vs HNF 3x/sem
* Cathéters tunnelisés incidents
+ Réduction par 2 des dysfonctions et par 3 des bactériémies
¢ Manns, JASN 2014 :
+  pas de différence significative de co(it global
*  Avantage économique de I'alteplase si taux de bactériémie élevé (>2/1000j)

*  Winnicki, Kidney Int 2018
+ Taurolock-U 1x/sem + Taurolock-Hep 2x/sem vs citralock 4% 3x/sem
* Cathéters tunnelisés incidents
+ Réduction de 75% des infections (que des gram neg) et de 60% des dysfonctions
* Réduction des colts de 43%

« Bonkain, Plos One 2021
+  Taurolock-U 1x/sem + Taurolock-Hep 2x/sem vs Taurolock-Hep 3x/sem
* Réduction des thrombolyses de 63%
+ Pasd’infection

» La thrombolyse hebdomadaire systématique réduit donc les dysfonctions et les bactériémies ainsi que probablement les co(its
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KDOQI CLINICAL PRACTICE GUIDELINE FOR VASCULAR
ACCESS: 2019 UPDATE AJKD Vol 75 | Iss 4 | Suppl 2 | Apdl 2020

Intraluminal Strategies

24.3 KDOQI suggests that the selective use of specific prophylactic antibiotic locks can be considered in patients in need of
long-term CVC who are at high risk of CRSBI (eg, multiple prior CRSBI), especially in facilities with high rates of CRB5I
(eg, >3.5/1,000 days). (Conditional ion, Low Level of Evii

Mote: Under these crcumstances and given the cument data, KIDOO! considers it reasonable for prophylactic use of specific antibiotics:
frateeis i, ar ! fe { TMP-SMX). KDOQ! cannol suppord the rautine prophylactic use of antibiolic locks with very low

stipporting evidence {Table 24.7).

24.4 KDOQI suggests that the selective use of specific prophylactic antimicrobial locks can be considered in patients in need of
long-term CVC who are at high risk of CRSBI, especially in facilities with high rates of CRBSI (eg, >3.5/1,000 days).
(Conditi R ion, Low-Modt Quality of Evidi

Note: Under these circumstances and given the current data, KDOOH can support the propiylactic use of methylene blue. KDOOI cannot

suppart the rautine prophylactic use of anfimicrobial locks with very low supporing evdence (lable 24.7).

24.5 KDOQI suggests that the selective use of once weekly prophylactic CVC locking with ic agent (
TPA) can be considered in patients in need of long-term CVC who are at high risk of CRSBI, especially in facilities with high
rates of CRBSI (eg, >3.5/1,000 days). (C: M Quality of

Note: Under these circumstances and given the curent data, KDOQI can support the prophylactic use of recombinant TPA.
Note: High-rizk patients reters o thoze with prior multiple CRSBIL 5 aureus nass! carniers.

Et les bouchons ou autres dispositifs ??
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Prevention of Tunneled Cuffed Hemodialysis Catheter—-Related
Dysfunction and Bacteremia by a Neutral-Valve Closed-System
Connector: A Single-Center Randomized Controlled Trial

Florence Bonkain, MD,” Judith Racapé, PhD," Isabelle Goncalvez,’
Micheline Moerman,’ Olivier Denis, MD, PhD.? Nadia Gammar,’
Karine Gastaldello, MD,” and Joélle L. Nortier, MD, PhD"

oo up [deps)
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66 patients patients incidents ou prévalents

Citrate 46,7% vs Tego + NaCl 0,9%
o

Drysfunclion or bacterama

dysfonctions

c
10— TEGO +

[

bactériémies

Table 2. Incidence Rates of Dutcames

Mo. of Evants

T6vs 18
15vs 13

1ve3

] 100 00 20 400 500
tolow up )
Exenta'1on
Parson-fears AR (96% CO P
63,56 ve TS 03
50,50 vs 51 64 na
367 ve 19.88 006

Nate: Data shown as miervention group vessus contol group.

Am J Kidney Dis. 2013;61(3):459-465

Dialysis Catheter—Related Bloodstream Infections:
A Cluster-Randomized Trial of the ClearGuard HD Antimicrobial
Barrier Cap

Jeffrey L Hymes, MD," Ann Mooney, MSN, RN, CNN,” Carly Van Zandl, M5,
Laurie Lynch, PhD,” Robert Ziebol, BS," and Douglas Killion, MBA”

Am J Kidney Dis. 2016;
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Dialysis Catheter—Related Bloodstream Infections:
A Cluster-Randomized Trial of the ClearGuard HD Antimicrobial
Barrier Cap

Jeffrey L. Hymes, MD,' Ann Mooney, MSN, RN, CNN,” Carly Van Zandl, MS,”
Laurie Lynch, PhD.” Robert Ziebol, BS,” and Douglas Kitlion, MBA™

Pratiques standards:

- masque, charlotte, gants stériles

- Désinfection systématique de I'émergence a la
chlorehexidine 2% alcoolique

- Désinfection 15 secondes a I'alcool 70% des
extrémités a chaque déconnexion

- Vérrou Héparine —NaCl

Fured Pl ol v o s et Ve ot b s it frctn, ALLviabar SV vl vt tafier

Table 2. Twelve-Menth Comparison of Rales for Bloodsiream Infections, Cause-Specilic Hospitalizations, and IV Antibiotics

Episodes/1.000 CVC-Days Poisson Regression
Intervention Group Control Group AR (95% Cl) P
Primary end pont: positiva biood culture episodes 026 0.59 0.44 {0.23-0.83) oo

Secondary end points

No. of hospital admissions for BSI 028 0.47 0.60 (0.37-0.97) 0.04
Neo. of hospitalization-days for BSI 324 4.68 080 (0.41-1.18) 0.2
No. of IV antibiolic starts 168 1.78 0.94 (0.74-1.19) 06
A iati Bsl, i €I, conti interval: IAA, rate ratio; 1V, intravenous.

-
-

Am J Kidney Dis. 2016;

Dialysis Catheter—Related Bloodstream Infections:
A Cluster-Randomized Trial of the ClearGuard HD Antimicrobial
Barrier Cap

Jeffrey L. Hymes, MD," Ann Mooney, MSN, AN, CNN,” Carly Van Zandt, MS,”
Laurie Lynch, PhD.” Robert Ziebol, BS,” and Douglas Kitlion, MBA™
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Cluster-Randomized Trial of Devices to Prevent
Catheter-Related Bloodstream Infection

Steven M. Brunelli,! David B. Van Wyck,? Levi Njard,? Robert J. Ziehal * Laurie E. Lynch,?
and Douglas P. Killion®

"Dt Clinécal Reseanch, Minneapalis, Minnesos; *DaVitz, Inc., Denver, Calorade; and *Parsuit Vasaulars, Inc., Maple
Grewe, Minmesota

Antimicrobial agent remains in

desired location due to ‘

existing clamps N\ Coated with
chierhexidine, a broad-

spectrum antimicrobial agent - 8
l\-. -
— g=) -
ClearGuard HD Tego + Curos

Randomisation par centre

J Am Soc Nephrol 29: 1336-1343, 2018

Cluster-Randomized Trial of Devices to Prevent
Catheter-Related Bloodstream Infection

Steven M. Brunalli,' David B. Van Wyck,z Levi I'b.ljnrl:l,Z Robert 1. Ziehol * Lauria E. L)rm:lxJ
and Douglas P. Killion®

"Dt Clinécal Reseanch, Minneapalis, Minnesos; *DaVitz, Inc., Denver, Calorade; and *Parsuit Vasaulars, Inc., Maple
Grewe, Minnesota

Analysis Description IRR [95% Confidenc Interval)
A Primasy Amalysis (All PRT) —_— 0.37 (020, 0.68)
() €AESI Anslyss —_—— 0.37(0.19,0.72)
{C) CLABS: Aralysis —_— 0,35 [0.17, 0.70)
(D] ARBS! Analysis . 0.31 {016, 0.561)
{E} ARESI, Gram Positive —_—— 0.394019,0.79)
Qrgenisas
{F] ARBSI, Gram Negative —— 018 (0.06, 0.51)
Qrganisms
1B) De Novo PECS —_— 0.28(0.13, 0.59)
{H] No Initial 21-day Censor (Al —_—— 0.35 (0.18, 0.67)
PBE|
11) IV Angibiotic Starts within 3 d —_— 0.37 (021, 0.62)
of a PBC

00 05 10 5 20
Incidence Rate Ratio
Fowors ClearGuard Favers Tege+Curos

J Am Soc Nephrol 29: 1336-1343, 2018
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* Conception francgaise (Caen)
* Résultats préliminaires intéressants

* Mais I'entreprise qui le fabrique a fait faillite...

Pour finir, mon opinion

Pour un patient a faible risc}u,e infectieux, a faible risque hémorra%jque, dans un centre de
dialyse avec une incidence faible d’infections, un verrou héparine fera P'affaire

* Mais pour réduire les dysfonctions je ferais quand méme une thrombolyse hebdomadaire
Mais qui connait son taux d’incidence de bactériémies ?
Combien de patients dialysés sur cathéter sont a faible risque hémorragique et infectieux ?
Est-ce qu’il est bien d’utiliser plusieurs verrous dans un méme centre ?
L’héparine il faut la préparer, le citrate est prét a I'emploi
Le citrate ne co(te pas cher et in-vitro il est largement meilleur que I’héparine sur le plan
microbiologique, notamment le citrate concentré
Innocuité totale du citrate concentré lorsqu’il est utilisé comme recommandé

Chez nous j'ai proposé I'utilisation de citrate 47% en standard avec une thrombolyse
hebdomadaire systématique par taurolock-U

Pour les désobstructions, urokinase 100.000 Ul / voie en 30’
Si suspicion de gaine de fibrine, Urokinase IVSE 100.000/50ml/1h/voie

Clearguard : doit étre appliqué dés la pose, semble tres efficace pour prévenir les
bactériémies mais ne regle pas le probleme des dysfonctions
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