


spécificités épidémiologiques des infections 
de CD en réanimation 

moyens de prévention 

Objectifs :

place des verrous anti-infectieux dans la 
stratégie de prévention et de traitement

Cible : public déjà expert
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Device–utilization ratio of dialysis catheters

99 patients with both CVCs and DCs1

ICU LOS = 1584 days

1177 days of CVCs, DUR=0.74
877 days of DCs, DUR=0.54877 days of DCs, DUR=0.54

The mean number of DC /AKI patients on RRT averages 1.52

The rates of DC-related BSI range between 2 and 3 per 1000 
catheter-days3

Morbidity and mortality attributable to DC infection?

1, Souweine et al, Am J Kidney Dis 2006
2, Personnal data
3, Parienti JJ, Jama 2008



Microbiological identification of the 
etiologic agent of dialysis catheter 
infection is demanded for diagnosing 

DC infection

Whether DC is left in place or removed Whether DC is left in place or removed 

Diagnostic tools 

Quantitative catheter tip culture
Blood cultures
Exit site culture



Reference Design Type of DCs N of DC
Crit Care med 1999 observational 2 PU single lumen DCs 151
Am J Med 2003 a,b RCT (minocycline-rifampin-coated DCs vs non-) PU dou ble lumen DC 130 (66 vs 64)
Intensive Care Med 2005 b observational PU double lumen DC 79
Am J Kidney Dis 2006 observational PU double lumen DC 130
Jama 2008 RCT (femoral site vs jugular) PU double lumen DC 637 (324 vs 313)

a, cancer / hémopathies; b, 20% de patients hors ré animation
DC, dialysis catheters; PU, polyurethane; RCT, rand omized control trial 



Site of insertion 
of DCs (N=339)

Site of insertion 
of CVCs

Souweine B, Am J Kidney Dis 2006

Chatzinikolaou I, Am J Med 2003
Harb, A Intensive Care Med  2005 Timsit JF, Jama 2009

Femoral

internal jugular

subclavian

83%
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Median duration of CVC is about 6 days in most stud ies in critically ill patuients
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Rates of DC infections
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Proportion of CVCs and DCs free from 
positive quantitative cultures

Am J Kidney Dis 2006



Parienti JJ, Jama 2008



Parienti JJ, Jama 2008



Chatzinikolaou I, Am J Med 2003

Only one episode of CRI corresponded to CRBSI



DC and CVC durations were both associated with catheter 
infection: p <0.001 and p =.04 

The stable low risk for DC-associated infections over time 
do not support the rationale for scheduled replacement

P = .23

dialysis catheters (N=151)

central venous catheter (N=230)

Souweine B, Crit Care Med 1999

Incidence rates per 1000 days of catheter use for dialysis 
and central venous catheter infections examined over 5-

day intervals

P = .23



Hygiene procedures for insertion and
maintenance of catheters must not differ
between CVCs and DCs

DCs must be removed of as soon as they

Take-home message number 1

DCs must be removed of as soon as they
are no longer necessary +++

Use internal jugular site for DC insertion if
BMI > 28 and femoral if BMI < 24.





Susceptibility of biofilm organisms

Organism Antibiotic
MIC or MBC 

(mcg/mL)

Effective [ ] 
vs. biofilm 
(mcg/mL)

S. aureus
(NCTC 8325-4)

Vancomycin 2 (MBC) 20

P. aeruginosa
(ATCC 27853)

Imipenem 1 (MIC) >1,024ª

E. coli 
(ATCC 25922)

Ampicillin 2 (MIC) 512ª

P. pseudomallei Ceftazidime 8 (MBC) 800

S. sanguis Doxycycline 0.063 (MIC) 3.15

Adapted from Donlan RM, et al. Clin Microbiol Rev. 2002;15:167-93.

ª Minimal biofilm eradication



Principe
Concentration élevée anti-infectieux au contact du biofilm
Temps de contact
Verrou aspiré ou instillé en fin de procédure

Solution verrou: antimicrobiens 

Verrou anti-infectieux

Solution verrou: antimicrobiens 
AB 
Antiseptiques

Indications
Traitement préventif 
Traitement curatif en association à AB systémique



Microorganisme
biofilm endoluminal
émergence de résistance

Solution verrou 
stabilité chimique

Verrou anti-infectieux
Limites

stabilité chimique
efficacité anti-biofilm

Cathéter de dialyse
dégradation
thrombose  

Patient 
Échec +++
toxicité 





AB locking as prophylaxis

Snaterse M, J Hosp Infection 2010



Three haemodialysis patients needed to be treated with anti biotics to prevent one
CRBSI, given a mean insertion time of 146 days (range: 37-365 ) and an average
baseline risk of 3.0 events per 1000 catheter-days.

Snaterse M, J Hosp Infection 2010



AML with gentamicin at high concentrations (40 mg/mL)
resulted in significant systemic exposure, with medianresulted in significant systemic exposure, with median
predialysis serum gentamicin levels of 2.8 mg/L (range,
0.6 to 3.5 mg/L), 1

whereas lower concentrations of gentamicin (5 mg/mL)
did not produce serum levels greater than 0.2 mg/L. 2

Gentamicin (1mg/mL), serum level below the limit of
detection (<0.3 mg/L) 3

1, Dogra GK, J Am Soc Nephrol 2002;13:2133-9
2, McIntyre CW, Kidney Int 2004;66:801-5
3, Abbas SA, Am J Kidney Dis 2009



Saxena et al 1 reported severe ototoxicity with a serum
amikacin level of 24.6 g/L by using 25 mg of amikacin to
lock a patient’s tunneled catheter.

Dogra et al2 also reported symptoms of ototoxicity in

Toxicity can arise from systemic aminoglycoside 
exposure with AMLs containing these antibiotics

Dogra et al2 also reported symptoms of ototoxicity in
patients with mean serum gentamicin levels of 2.8 mg/L
by using 80 mg of gentamicin to lock their tunneled
catheters.

1, Pharmacotherapy, 2002;22:105-8
2, J Am Soc Nephrol 2002;13:2133-9



Abbas SA, Am J Kidney Dis 2009



Non-antibiotics antimicrobial locks?

Yahav D, Clin Infect Dis 2008



0.7 / 1,000 catheter-d

Open RCT, 232 twin- DC
46.7% sodium citrate 
vs 5% heparin locks 

DB RCT, 110 t DC
1.35% taurolidine and 4% citrate
vs 5% heparin locks 

P=0.4
(N=54)

(N=53)

1.4 vs 2.4 episodes /1000 
DC- d (P=0.1

Power A, Am J Kidney Dis 2009

P=0.008P=0.008



Willicombe MK, Am J Kidney Dis 2010



Advantages

Preservation of HD access

Dialysis catheter salvage by 
combining systemic ABs in 

conjunction with antibiotic locks.

Preservation of HD access
Uninterrupted HD schedule
Low immediate costs
Convenience



Indications (?) a

Hemodynamically stable patient 
No sign of tunnel infection

Dialysis catheter salvage by 
combining systemic ABs in 

conjunction with antibiotic locks.

No sign of tunnel infection
No sign of metastatic infection
Microorganisms medically treatable
Blood culture sterile in 48-72 hrs
No persistent fever 
Difficult to replace catheters

a) adapted from Bouza 



Potential drawbacks 

Osteomyelitis
Septic arthritis 

Dialysis catheter salvage by 
combining systemic ABs in 

conjunction with antibiotic locks.

Septic arthritis 
Epidural abcess
Endocarditis…

Septic shock
Death

Catheter salvage is always risky in patients with C RB



40 - 70% de succès 

Pas de différence par rapport aux stratégies 
classiques (retrait + AB) mais contrôles historique s

Verrous AB comme traitement des 
bactériémies liées aux cathéters de dialyse. 

Résultats décevants en cas d’infection à S aureus



Appliquer au CD toutes les mesures de
prévention élémentaires proposées pour
prévenir les infections de CVC (hygiène,
formation, surveillance, restitution, check
list)

Conclusion

Voie jugulaire si BMI > 28 et fémorale si BMI
<24

Retrait du CD dès qu’il n’est plus nécessaire

Place des « accessoires » : domaine de
recherche clinique




