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Preventing Catheter 
Dysfunction: Is Prophylactic 

rTPA Ready for Prime 
Time? 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Outline 

•  Catheter usage in Canada 

•  Catheter complications 

•  Critical appraisal of a recent Canadian RCT 

Trends in Catheter use in Canada 

CORR 

Survival by Access 

Adjusted for demographics, co-morbidity, region, pre-HD care, distance, albumin, BMI 

Data from 20,378 
Canadian incident 
dialysis paEents ; Jan 
2001 to Dec 2009 
followed unEl Mar 
2011 

HR 1.32 95%CI 1.25‐1.39 

CORR 

InternaEonal comparisons – ugh!  Catheter Complications 
•  Infections 3.8-5.5/1000 days Infect Control Hosp Epidemiol 

2002;23:538-41. 

•  Dysfunction: KDOQI definition “inability to 
attain a sufficient blood flow of 300 ml/min”    
Am J Kid Dis 2006;48:S248-57. 

•  Due to thrombosis and sheath formation            
Kid Int 2010;78:1218-31. 

•  Thrombosis rates 4-5.5/1000 days Kid Int 2010;78:1218-31. 

•  CVC loss 1.8-3.6/1000 days 
•  Citrate or heparin used for thrombosis 

prevention; rtPA often used for dysfunction 
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Heparin and  
sodium citrate  
catheter locks help to 
prevent clots from 
forming  

Heparin vs. heparin 

Increasing heparin 
doses          

Advantage = less rTPA use 
Disadvantage = bleeding, antibodies 

Citrate vs. heparin 

Citrate is equivalent or superior to 
heparin; reduction in bleeding events 

rt-PA facilitates the break down of fibrin   
and lysis of the clot 

RCT cross over design, 12 pts, 8 mths, heparin 2,000u vs rTPA 2 mg per lumen 

Surrogate outcomes improved; too small for hard outcomes 
Study Question: Does prophylactic, once weekly rt-PA  as a 

locking solution (versus heparin thrice weekly) improve catheter 
dysfunction and bacteremia? 
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Terrific moment for Canadian 
Nephrology. Huge advance in 

vascular access research. NEJM 
publication. Congrats! 

Study design and population 

•  Randomized, multicentre, blinded 
•  Incident catheters 
•  In pts with infection-related catheter removals, 

needed to be treated and Abx free for 3 
treatments 

•  Comparator was heparin 5,000u  
•  Followed for 6 months 

> 90% excluded! 

HR 1.91 95% CI 1.13-3.22 

Definition of catheter 
malfunction? 

What is this based on? 

Catheter 
malfunction 

Catheter removal/
exchange 

Not much………. 

American Journal of Kidney Diseases, Vol 48, 
No 1, Suppl 1 (July), 2006: pp S248‐S257 

1)  No RCTs 
2)  Small observational 

studies 
3)  Workgroup “opinion” 
4)  No other guidelines* 

Surrogate outcomes ≠ Clinical outcomes 
Catheter malfunction ≠ Catheter removal 

*NAVAC recently suggested opinion-based parameters; Semin Dial 2011 
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HR 3.30 95% CI 1.18‐9.22  Small numbers 
•  Small numbers 

–  CVC malfunction 
•  40/115 (34.8%) in heparin group and 22/110 (20%) in 

TPA group 
–  CVC removed due to malfunction 

•  3/40 (7.5%) in the heparin group and 1/22 (4.5%) in 
the rt-PA group 

–  Catheter related bacteremia  
•  15 (13%) patients in the heparin group and 5 (4.5%) 

patients in the rt-PA group; very low rate of infection 
in both arms; HR 3.30 95% CI 1.18 - 9.22 

Did rTPA truly reduce 
bactermia? 

•  Bacteria colonize microthrombi and form 
biofilms; come out periodically, triggering 
bacteremia •  A lot of infecEons 

(8/15)occurred 
early! Seems very 
rapid for 
microthrombi 
formaEon followed 
by colonizaEon  

1.37 episodes of bacteremia per 
1000 patient-days in the heparin 
group 

0.40 episodes of bacteremia per 
1000 patient-days in the rt-PA 
group 

What happened before time 0? 
Patient with previous line 
infection treated with Abx 
and off for three sessions 

Line infection treatments were centre-specific, 
recurrent infection information 

Could the difference in pre-existing bacteremias explain 
this?  

heparin 10 (8.7%) 

tPA 4 (3.6%)  

Comparative effectiveness 

•  Comparative effectiveness research is designed 
to inform health-care decisions by providing 
evidence on the effectiveness, benefits, and 
harms of different treatment options. The 
evidence is generated from research studies 
that compare drugs, medical devices, tests, 
surgeries, or ways to deliver health care. 

RECALL: preCLOT compared tPA vs heparin 

The comparator dose………. 
•  10 centres in pre-CLOT used heparin 
•  4 centres used 4% citrate 
•  Heparin doses ranged from 1000 u/mL to 

10,000 u/mL, 5 centres used Heparin 5,000u/
mL 

Heparin 5000 u/mls was 
chosen as the comparator 
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The comparator choice……. 

•  Multiple RCTs have shown citrate 
appears to be equivalent or slightly 
better then heparin in terms of 
catheter dysfunction, tPA use and 
catheter removal 

•  Appears to cost less (2 Canadian 
studies) 

Bleeding, Bleeding, Bleeding 
•  HD patients risk of major bleeding = 5% per 

year (on no blood thinning agents) DOPPS 
•  Citrate appears to reduce the bleeding events 

compared to heparin  
•  In pre-CLOT bleeding 29/225 (12.9%), 8 were 

major with 1 fatal 

Kidney InternaEonal (2010) 78, 1218–1231 

If this study was done today would heparin still 
be used as the comparator? 

SARP/NARP 4% citrate, UWO 4% 
citrate, TGH 4% citrate, BC Renal 

agency 4% citrate 
“At the present time, 4% citrate is used in the     

majority of Canadian HD units” 
      C Lok KI 2010 

Application of study results 

•  Would need to switch back to heparin (from 
citrate) to apply study findings 

•  Heparin 5000u/mL was given in 4 pre-filled 
syringes to maintain blinding 

•  How is heparin given in the real world? 
Multi-dose vial 

Citrate and rt-PA are 
given in single dose 
vials 

Multi- versus single dose 

I could increase bacteremia by administering 
H2O in a multi-dose vial! 
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Cost effectiveness 

•  Heparin 10,000/5 ml $1.10 = 0.22$ per ml 
•  4% Citrate 5 ml $1.07 = 0.21$ per ml 
•  R-TPA = $64 per 2 mg = $32 per mg 

•  Roughly 150 X cost increase! 

Costing is tricky….. 

•  What is the costing based on? 
•  Very few hard endpoints to base the cost 

effectiveness analysis on 
•  ? Catheter changes? Bacteremias? 
•  Costing can be fairly subjective 
•  What about the cost of bleeding events? ( a 

single hemorrhagic CVA could wipe out ALL 
cost benefit) 

In summary 

•  Primary outcome catheter malfunction is a Surrogate 
outcome ≠ clinical outcomes 

•  Comparison with citrate 
•  Did it really reduce infection? 
•  May not be generalizable 
•  Small number of events – just b/c there is a paucity of 

RCTs in Nephrology does not mean we should 
change our standards; needs to be replicated 

•  Real world application may paradoxically lead to 
more infection 

A single RCT with a short duration 
of follow up, small numbers of 
patients and few hard outcomes 

should not change policy. 

rtPA is NOT ready for prime time!  

Conclusions 

•  Catheter usage in Canada is extremely high, 
increasing and associated with worse outcomes 

•  Catheter dysfunction can occur due to 
numerous mechanisms and is common  

•  Lots of variability in practice; seems citrate 4% 
is the most widely used 

•  rtPA is not ready for wide-spread use for 
prevention of catheter dysfunction 


