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CITRATO O EPARINA  
PER I CATETERI  

PER DIALISI/FERESI? 



CLOAT 

Staphylococcus 
Aureus 



PREVENZIONE DI 

Ø OCCLUSIONE 

Ø INFEZIONI 
Ø MALFUNZIONAMENTO 

sostanza antitrombotica e antibatterica 
che permanga nel CVC durante il 

periodo di non utilizzo 





DINAMICA dei FLUIDI e  LOCK 

H.D. Polaschegg et Al ASAIO J 
2003 



IL LOCK IDEALE 

Ash Seminars in Dialysis—2011 



SOSTANZE IMPIEGATE  
PER IL LOCK 

§  Soluzione Fisiologica 
§  Eparina (1000–10 000 U/mL) 
§  Citrato (4%-47%) 
§  EDTA 
§  Etanolo (70%) 
§  rtPA 

§  Antibiotic Lock Solution 





EPARINA 

Mucopolisaccaride fortemente acido 

Attività anticoagulante: si lega 
all’antitrombina  neutralizzando la trombina 

5000-10.000 IU/ML 

Scarsa attività antimicrobica 

Possibilità di crescita e sopravvivenza per 
Staphylococci 



EPARINA 
Possibili effetti sistemici 
 
§  Aumento del tempo di 

trompoplastina parziale 
attivata  

§  Trombocitopenia 
§  Anticoagulazione 

sistemica 
§  Potenziale aumento del 

rischio di sanguinamanto 

Possibili effetti locali 
 
Indurrebbe formazione 
biofilm in presenza di 
Staphylococcus aureus,  
Concentrazione 
dipendente 



LOCK con EPARINA: 
AZIONE SISTEMICA? 

H. Karaaslan,  NDT 2001 

10 minuti dopo Lock 





CITRATO TRISODICO 



CITRATO TRISODICO 
Azione Antimicrobica 

Weijmer MC, et Al, NDT 2002 



Bosma et Al NDT, 2011 



CITRATO AD ALTA CONCENTRAZIONE 
Effetti collaterali 



FDA Issues Warning On Tricitrasol 
Dialysis Catheter Anticoagulant 

The Food and Drug Administration is issuing an urgent 
warning to all hospital pharmacies and hemodialysis units that 
triCitrasol, an unapproved product that has been used to keep 
bloodlines open, may cause death when infused into patients.  

FDA has learned that a patient died of cardiac arrest 
shortly after triCitrasol, a 46.7% concentration of sodium 
citrate anticoagulant, was injected full strength into a 
hemodialysis permanent blood access catheter that had 
just been implanted. Rapid or excessive infusion of 
citrate solutions can cause fatal heart rhythm 
disruption, seizures or bleeding due to loss of blood 
calcium. 









CITRATO 
Quale Concentrazione? 
Associato ad Antibiotico? 

  Taurolidina 
  Gentamicina 



LE LINEE GUIDA e  
LOCK  



Preventing catheter thrombosis and maintaining 
catheter patency will minimise opportunities for 
Infection 
 
16. Routinely flush indwelling central venous catheters 
with an anticoagulant unless advised otherwise by the 
manufacturer. 

2001 



GUIDELINE 7. PREVENZIONE E TRATTAMENTO 
DELLE COMPLICANZE DEL CATETERE 

Il lock con tPA mantiene la pervietà del CVC 
meglio del lock con eparina 

L’impiego di antiaggreganti piastrinici e 
anticoagulanti non viene raccomandato 

2006 



Based on available evidence, it appears that the 
following solutions are suitable choices for lock 
solution to maintain patency of tunneled central 
venous catheters for dialysis: 
• Heparin 1000 U⁄ ml or 
• 4% Sodium citrate 

2008 



• B.3.1 The preventive use of antimicrobial locks is 
advocated to reduce the rate of CRBSI. 
• B.3.2 In view of the potential risks of spillover of the 
locking solution, associated risks (arrhythmias, toxicity, 
allergic reactions, development of resistance to antibiotics) 
should be balanced with the benefits in terms of prevention of 
infection. Citrate locks have, for the time being, most 
extensively been studied. The 4% solution seems to offer at 
present the best benefit/risk ratio. 
• B.3.3 Antimicrobial lock solutions should not replace 
hygienic standards with regard to catheter care and handling. 

2010 



Antibiotic Lock Prophylaxis, Antimicrobial Catheter 
Flush and Catheter Lock Prophylaxis Recommendation  
 
Use prophylactic antimicrobial lock solution in patients with 
long term catheters who have a history of multiple CRBSI 
despite optimal maximal adherence to aseptic technique. 
Category II  

2011 



5.3.2. In patients with a past history of HIT who 
require ongoing renal replacement therapy or 
catheter locking, we suggest the use of regional 
citrate over the use of heparin or LMWH (Grade 2C) . 

2012 



2015 



Lock hemodialysis CVADs with heparin lock solution 
1000 units/mL, 4% citrate or antimicrobial lock 
solutions.  
Use recombinant tissue plasminogen activator to lock 
hemodialysis catheters once per week as a strategy to 
reduce CR-BSI. (I) 

2016 



LETTERATURA e  
LOCK  



LIMITI  DEGLI STUDI 
Ø Pochi studi prospettici randomizzati 

Ø Setting: Icu vs Centri Dialisi 

Ø Pazienti acuti vs pazienti cronici 

Ø Utilizzo  intrastudio CVC tunnellizati e CVC 
 non tunnellizzati 

Ø Eterogenecità 
§  Definizione di CRBSI 
§  sede del prelievo per emocoltura  
§  Definizione malfunzionamento 

Ø Occlusione spesso end point secondario 



META ANALISI 



Inclusion Criteria 
RCTs and quasi-RCTs  
assessing interventions for 
preventing catheter 
malfunction (CM) in adults 
on HD Central venous 
catheters. 

Primary outcome  
CM (a persistent inability to achieve a 
blood flow of >200 mL/min or as 
defined by study author).  
 
Secondary outcomes  
Ø catheter-related bacteraemia 

(CRB, as defined by study author) 
Ø all-cause mortality, 
Ø major bleeding 
Ø any bleeding  
Ø requirement for use of 

thrombolytic agents 
Ø adverse events as reported by 

study author. 

2013 



28 RCTs 
3081 patients  
Interventions included: 
alternative ALSs  

 19 trials, 2371 patients 
systemic anticoagulants 

  5 trials, 479 patients  
low dose or no heparin locking 
solutions 

 4 trials, 231 patients 
Control Arm: Heparin 18 trials 
 
Location of CVC 
reported in 21 trials (IJV and SV) 
Femoral catheters: 4 trials comprising 222 CVC 
 
tCVC:   18 trials 
ntCVC:   2 trials 
tCVC + ntCVC:  6 trials 
?CVC:   2 trials. 



18 of 28 trials  
1579 patients 
median follow-up: 6 
mths 

impact of individual locking solution agents  
t-PA: reduction of CM (RR 0.58, 95% CI 0.37–0.91, 1 trial, 225 
patients) 
 
Citrate locking solutions (4% to 46.7%)  
not significantly reduce CM  
(RR 1.04, 95% CI 0.74–1.65, 7 trials), regardless of use in isolation or in 
conjunction with anti-microbial solutions 

Results: Catheter Malfunction 



ALSs appeared to reduce catheter related bacteremia rates  
11 trials 
2010 participants 
average event rate 1.7 per 1000 catheter days RR 0.41, 95% CI 
0.30–0.56 

Results: Catheter-related bacteraemia 

15 trials 
2367 patients  
Median follow-up 
4.4 mo. 



SANGUINAMENTI 

Wang et Al NDT 2013 



Ø lack of evidence showing a clear benefit for 
alternative anticoagulants compared with 
conventional practice 

Ø a limited understanding of its efficacy, safety and 
cost effectiveness 

Ø A net benefit of rt-PA for prevention of CM needs 
to be confirmed in other dialysis settings.  

1 trials 
225 patients 
Follow up 6 months 

Conclusion  



Inclusion Criteria 
§  RCTs 
§  experimental arms: citrate lock 

(with or without other antimicrobials)  
§  control arms: heparin lock 

alone 
§  reporting on CRI and/or 

catheter patency 
§  sufficient data available to 

calculate a risk ratio (RR) or 
weighted mean difference with 
95% confidence interval 

2014 



Primary outcomes  
Ø CRBSI, defined as 

bacteremia without obvious 
sources other than the 
hemodialysis CVC 

Ø exit-site infection, defined 
as the development of a 
purulent exudate or redness 
around the site not 
resulting from residual 
stitches 

Ø catheter removal for poor 
flow; 

Ø the need for thrombolytic 
treatments. 

Results 
13 RCT 
221.064 Catheter day 
5 citrate alone (4-47%) 
8 citrate + 

 gentamicine  4 
 taurolidine   3 
 methilparabien- 
 methylene  1 

 
9 tCVC 
2 ntCVC 
2 tCVC + ntCVC 



Zaho et Al Am J Kidney Dis. 2014 



significantly lower with 
citrate locks compared with 
heparin locks alone (RR, 0.39; 
95% CI, 0.27-0.56;p 0.001)  
 
citrate alone is similar to 
heparin in the prevention of 
CRBSI (RR, 0.54; 95% CI, 
0.22-1.30; P 5 0.2) 

Results: Incidence of CRBSI 

were all superior to heparin 
citrate +gentamicin (P=0.001) 
citrate + taurolidine (P=0.003)  

citrate + methylene blue plus  
methylparaben +propylparaben  
(P = 0.008)  

Zaho et Al Am J Kidney Dis. 2014 



 
low (1.04%-4%) and 
moderate (4.6%-7%) 
concentrations of citrate 
lock solution were both 
advantageous to heparin 
in terms of CRBSI 
(P<0.001 and P=0.003, 
respectively) 
 
high concentration  
(30%-46.7%) citrate was 
no better than heparin 
(P=0.3) 

Zaho et Al Am J Kidney Dis. 2014 

Results: Incidence of CRBSI by 
citrate concentration 

 



Exit-Site Infection 
8 RCTs  
1.150 patients 
159.800 catheter-days  
 
a decreased exit-site 
infection rate 
under CL in comparison to 
HE, but the difference was 
not statistically significant 
(RR 0.73; 95% CI, 
0.46-1.16; P=0.2) 

Catheter Removal for Poor 
Flow 
7 RCTs  
1.247 patients 
164. 982 catheter days 
 
no difference  between CL patients 
and HE (RR, 1.00; 95% CI, 0.73-1.36; P 
5 0.9) 
 
Neither citrate alone (P=0.8) nor 
in combination with other 
antimicrobials (P =0.9) could 
reduce catheter removal for poor 
flow in comparison to heparin 

Zaho et Al Am J Kidney Dis. 2014 



6 RCTs 
992 patients 
150.118 catheter-days 
 
The overall summary RR 
using the random-effects 
model was 1.08 (95% CI, 
0.65-1.80; P 5 0.8),  
 
similar need for 
thrombolytic 
treatment between 
patients assigned to CL 
and HE  Zaho et Al Am J Kidney Dis. 2014 

Results: Need for Thrombolytic 
Treatment 



SANGUINAMENTI 

Zaho et Al Am J Kidney Dis. 2014 



Ø locking CVCs with antimicrobial-containing 
citrate solutions could effectively reduce the 
incidence of CRBSIs. 

Ø Low- to moderate-concentration, rather than 
high-concentration, citrate locks were 
superior to heparin in preventing CRBSI.  

Ø Citrate also might decrease bleeding episodes 
in hemodialysis patients,  

Ø no difference was found between citrate and 
heparin locks in the prevention of exit-site 
infection or maintenance of catheter patency  

Zaho et Al Am J Kidney Dis. 2014 

Conclusion 



13 studi 
Criteri inclusione: 
Report quantità  
malfunzionamento 
Solo CVCt 



RESULTS 



CONCLUSIONI 



The decision to substitute heparin by citrate alone 
should be taken for reasons related to the safety of 
heparin lock but not for reasons related to the 
efficacy of citrate lock to prevent catheter 
malfunction or CRSBI. 
 

Labriola et Al J Vasc Access 2017; 18 (Suppl 1): S34-S38 



IL FUTURO 

Ø Nuovi Disegni degli studi 

Ø Nuovi Sostanze 

Ø  Stategie di Prevenzione  non farmacologiche per 
ridurre incidenza di CRSBI 




