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Solute fluxes in different treatment modalities  
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Mortality risk for patients receiving high efficiency HDF vs. HD is 
reduced  

European Results from DOPPS 

n = 2165, adjusted for age, sex, time on dialysis, 

comorbidity, weight, catheter, Hb, alb, nPCR, lipids, Kt/V, 
EPO, QoL  

Kidney Int 2006; 69:2087-2093 



JASN 2013 JASN 2012 

Randomized clinical trials in Europe evaluating HDF vs HD  

Kidney Int 2017 



HDF Pooling project  

Å Aim : compare effects of online HDF and standard HD on 

all cause and cause specific mortality in ESKD patients  

 

Å Pooling all individual data of four published trials  

Å For this analysis additional follow up data on all cause 

and cause specific mortality was collected. 

Å 2793 patients  median follow up 2.5 y 

 

Å Financed by  



Meta -analysis of all  individual  data of 4 RCTs  

Hemodialysis  On line HDF  

Events  Events/100 PY  Events  Events/100 PY  HR (95% CI)  

All-cause 
mortality  

410 12.10 359 10.45 0.86 (0.75; 0.99) 

CVD mortality  164 4.84 128 3.73 0.77 (0.61; 0.97) 

Infections  77 2.27 73 2.13 0.94 (0.68; 1.30) 

Sudden death  56 1.65 56 1.63 0.99 (0.68; 1.43) 

EuDial Pooling Project, N=2793, 

median follow up 2.5 y 

 Nephrol  Dial Transplant 2016; 31: 978-984 



Risk of mortality  by achieved  volume in 4 RCTs 
Online Hemodiafiltration  
Convection Volume, delivered BSA-standardized in  
L / 1.73 m2 per treatment  

Hemodialysis <19 19ς23 >23 

All-cause mortality   

  Crude 1 0.91 (0.74; 1.13) 0.88 (0.72; 1.09) 0.73 (0.59; 0.91) 

  Adjusted 1 0.83 (0.66; 1.03) 0.93 (0.75; 1.16) 0.78 (0.62; 0.98) 

CVD mortality 

  Crude 1 1.00 (0.71; 1.40) 0.71 (0.50; 1.01) 0.69 (0.48; 0.98) 

  Adjusted 1 0.92 (0.65; 1.30) 0.71 (0.49; 1.03) 0.69 (0.47; 1.00) 

Infections 

  Crude 1 1.50 (0.93; 2.41) 0.96 (0.56; 1.65) 0.56 (0.30; 1.08) 

  Adjusted 1 1.50 (0.92; 2.46) 0.97 (0.54; 1.74) 0.62 (0.32; 1.19) 

Sudden Death 

  Crude 1 1.24 (0.80; 1.91) 0.91 (0.57; 1.47) 0.60 (0.35; 1.03) 

  Adjusted 1 1.09 (0.69; 1.74) 1.04 (0.63; 1.70) 0.69 (0.39; 1.20) 

EuDial Pooling Project, N=2793, median follow up 2.5 y 

  Nephrol  Dial Transplant 2016; 31: 978-984 



Convection volume by body size, when aimed at 23L/session  

Nephrol Dial Transplant 2016; 31: 978-984 



Kidney Int 2015 88:1108-16 

Relative survival rate (95% CI) 

versus convection volume 

êadjusted for age, gender, Charlson 

comorbidity  index, vasc access, 

albumin, CRP, Kt/V  

Survival versus convection  volume  

N=2293 
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www.era-edta.org/EuDial 

Nephrol Dial Transplant 2013;22: 542-50  



Results of CFU and endotoxin measurements  
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Reference quality level Reference quality level

Reference quality level

n=685 n=663

n=1185 n=1058

n=193 n=177Kidney Int 2009; 76: 665-72  

8 centers, 12 months 

11258 HDF sessions in 97 patients  



Risk of mortality  by achieved  volume in 4 RCTs 
Online Hemodiafiltration  
Convection Volume, delivered BSA-standardized in  
L / 1.73 m2 per treatment  

Hemodialysis <19 19ς23 >23 

All-cause mortality   

  Crude 1 0.91 (0.74; 1.13) 0.88 (0.72; 1.09) 0.73 (0.59; 0.91) 

  Adjusted 1 0.83 (0.66; 1.03) 0.93 (0.75; 1.16) 0.78 (0.62; 0.98) 

CVD mortality 

  Crude 1 1.00 (0.71; 1.40) 0.71 (0.50; 1.01) 0.69 (0.48; 0.98) 

  Adjusted 1 0.92 (0.65; 1.30) 0.71 (0.49; 1.03) 0.69 (0.47; 1.00) 

Infections 

  Crude 1 1.50 (0.93; 2.41) 0.96 (0.56; 1.65) 0.56 (0.30; 1.08) 

  Adjusted 1 1.50 (0.92; 2.46) 0.97 (0.54; 1.74) 0.62 (0.32; 1.19) 

Sudden Death 

  Crude 1 1.24 (0.80; 1.91) 0.91 (0.57; 1.47) 0.60 (0.35; 1.03) 

  Adjusted 1 1.09 (0.69; 1.74) 1.04 (0.63; 1.70) 0.69 (0.39; 1.20) 

EuDial Pooling Project, N=2793 
Nephrol Dial Transplant 2016; 31: 978-984 
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Annualized all cause and CVD mortality/100 patient years in the 

complete online HDF cohort and in thirds of the convection volume. 
The HD group is used as reference.  

  HD Online HDF: BSA adjusted convection volume (L/session) 

  n.a. Mean 22 <19 19-23 >23 

All cause/100 PY 12.10 10.45 10.94 10.78 8.96 

CVD/100 PY 4.84 3.73 4.28 3.66 3.51 

Nephrol Dial Transplant 2017; 32: 548-55  



Annualized CVD mortality per 100 patient -years in the HD 

and online HDF groups (Pooling Project)  

N=2793 

Nephrol Dial Transplant 2017; 32: 548-55  



What could be the mechanism(s)  

ÅBetter removal of toxins 

ÅImproved hemodynamic stability  

ÅLess inflammatory status 

ÅYet other factors?? 

 



Original Hypothesis  

improvement in clearance of MMW solutes during online HDF 

Ҩ 

better correction of uremic environment 

Ҩ 

less cardiovascular damage 

Ҩ 

lower cardiovascular morbidity and mortality 

Sem Dial 2005; 18: 47-51, Curr Control Trials Cardiovasc Med. 2005 May 20;6:8  



HEMO study: b2m levels and mortality  

R
e

la
ti
ve

 R
is

k 

Cumulative mean predialysis serum ß2m (mg/L) 

JASN 2006; 17 546-555 

N=1704 



ONLINE HDF: Substitution Volume  
Achieving high substitution volumes, more effective elimination of middle molecules and may 

improves patient outcomes 

Post-dilution  

Nephrol  Dial Transplant  2000; 15: 49-54 



Pre-dialysis Ȃ2-microglobulin levels  
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 p < 0.001 

N=714 

J Am Soc Nephrol 2012 



Results on CRP and IL-6 

HDF 
(N=201)  

HD 
(N=204)  

HDF versus HD  

˻/yr P ˻/yr P ˻/yr P 

LnCRP 

(mg/L)  

0.03  

 

0.61   0.17  

 

0.001   - 0.14  0.053   

LnIL- 6 

(pg/mL)  
0.04  0.21   0.14  <0.001   - 0.10  0.057   

 

Results from a linear mixed effect model, measurements until 36 months  

Kidney Int 2014 

N = 1295 samples 



RCT showing decrease of intradialytic hypotension with 

convective therapies  

 

at baseline 

 

at 24 months 

HD, n=70 

low-flux 

7.1 7.9 

HDF, n=40 

predilution, 40L 

10.6 5.2 * 

HF, n=36 

predilution, 60L 

9.8 8.0 * 

* p<0.001 

% of dialysis sessions with symptomatic intradialytic hypotension 

J Am Soc Nephrol 2010; 21: 1798-1807 



hf-HD  
(no events /100 
patient years) 

HDF 
(no events /100 
patient years) 

HR P-value 

Symptomatic 
hypotension 

938 697 0.72 (0.68-0.77) P<0.001 
 

Intra -dialytic  hemodynamic  

instability  (mean CV 23L) 

Maduell et al. J Am Soc Nephrol  24: 487-497, 2013  



How could these mechanisms result in a reduction in CV 

mortality?  

Possible pathways include:  

Å less vascular damage 

Å better haemodynamic stability during treatment and as a 

consequence fewer periods of cardiac/tissue ischemia, fewer 

myocardial infarctions, resulting in a less arrhythmogenic 

milieu.  

 



Schematic representation of study design and delivery.  

JASN 2017;28:1269-1277 

Overall conclusion: no difference in 

cardiovascular response between the two 

modalities.   

N=12 



Presentation at 53rd annual ERA-EDTA meeting 2016, Vienna 
Registry of JSDT, courtesy K. Kikushi, I. Masakane et al 
Contrib Nephrol 2017 189; 17-23  

All  cause mortality  in patients  on HD and pre-OL HDF by substitution  volume   
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EuDial Pooling Project 

Convection  volume distribution  in 4 RCTs 

Nephrol  Dial Transplant 2016; 31: 978-984 



Convection volume over time: òSpaghetti plotó 

Over time ȹCV: 0.36 L/treatment per yr (0.12 ï 0.60, p=0.003) 

Contrib Nephrol 2016 



Factors affecting convection  volume: multivariable  analysis 

Chapdelaine et al. Blood Purif 2014; 37; 229-237 



Key requirements for performing high volume post -dilution HDF 

Clin Kidney J 2015; 8: 191-8 



Summary present knowledge  

Online hemodiafiltration in post -dilution mode:  

Present knowledge:  

ï Suggestion of a reduction in all cause mortality, in particular CV mortality  

ï Especially when convection volume > 23 L/session (i.e. 69 L/week) 

ï In previous studies convection volume > 23 L/4h only in minority of patients   

ï No clear side effects, no clear safety issues 

ï Mechanism(s): not fully clear 
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Call text  of HORIZON 2020 program  



CONVINCE  

Å Hypothesis: treatment with HDF, when consistently delivered 

in high dose, results in an improvement  in clinical outcome.  

Å End points:  

ï All cause and cause specific mortality , CV morbidity  

ï Patients perspectives  

Å Prospective randomized clinical trial, n=1800 

Å Funded by EC HORIZON 2020  

 



Impact of CONVINCE  
  

Å If magnitude of an effect is in the range of the pooled 

analysis, then the study is of high clinical relevance and 

identifies an unparalleled improvement  in the overall 

treatment of ESKD patients within the same treatment 

environment (logistic and infrastructure) as standard HD.  

Å Study provides highest level of evidence (level A). 

Guidelines will change. Daily practice will change globally.  

Å Patients perspectives: also in the absence of difference in 

the primary outcome, any difference in domains of patient 

perspectives, may be meaningful and (highly) clinically 

relevant      

 



CONVINCE

 
Participant No  

 
Participant organisation legal name 

 
Country 

1. Peter J Blankestijn (Coordinator)  Universitair Medisch Centrum Utrecht NL 

2. Diederick Grobbee Julius Clinical Research B.V. NL 

3. Mark Woodward  University of Oxford UK 

4. Andrew Davenport  University College London UK 

5. Bernard Canaud, Crister Cromm  Fresenius Medical Care Deutschland GmbH D 

6. Jörgen Hegbrant  Diaverum Renal Services Group SE 

7. Claudia Barth B.Braun Avitum AG D 

8. Giovanni Strippoli Universita Segi Studi di Bari Aldo Moro IT 

9. Matthias Rose Charité ς Universitätsmedizin Berlin D 



Conclusions  

Online hemodiafiltration  in post -dilution mode:  

Present knowledge:  
ï Suggestion of a reduction in all cause mortality, in particular CV mortality  

ï Especially when convection volume > 23 L/session (i.e. 69 L/week) 

ï In previous studies convection volume > 23 L/4h was only delivered in minority of patients   

ï No clear side effects, no clear safety issues 

ï Mechanism(s): not fully clear 

CONVINCE will deliver definite proof of superiority yes/no.   




