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Overall hypothesis of RCTs

Improvement in clearance of MMW solutes during online HDF

↓

Better correction of uremic environmentBetter correction of uremic environment

↓

Decrease cardiovascular damage

↓

Decrease cardiovascular morbidity and mortality
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Turkish study, presented yesterday

Main objective:  Composite of all-cause mortality and new non-fatal 
cardiovascular events (myocardial infarction, stroke, 
revascularization, unstable angina pectoris requiring 
hospitalization)

• Secondary endpoints: cardiovascular mortality, hospitalization • Secondary endpoints: cardiovascular mortality, hospitalization 
rate, Intra-dialytic complications, changes in various variables

• In- and exclusion criteria: prevalent patients, KtV ≥ 1.2, UP < 250 
mL/day

• Target substitution volume > 15 L/session post-dilution
• Follow up: 24 m

Courtesy of Prof E. Ok



Turkish study, presented yesterday

N = 782
Baseline characteristics: age 56 y, no residual kidney function, 

dialysis vintage approx 4½ y, 95% native AVF, 26 % history CV 
disease

Baseline already on HF dialyzers (?)Baseline already on HF dialyzers (?)
Lab: β2M = 26 mg/L
Follow up: mean 23 months, range 1.2 – 38.5.
Mean substitution volume: 17.2 L (9.8 – 20.3), 93% > 15 L/session 

Courtesy of Prof E. Ok



CONTRAST, presented yesterday

Main objective: all cause mortality
• Secondary endpoints: fatal and non-fatal cardiovascular events, 

left ventricular mass, arterial stiffness, carotid intima-media 
thickness, laboratory assessments, nutritional status, quality of 
lifelife

• randomization: on-line HDF and low-flux HD (treatment time 
unchanged)

• In- and exclusion criteria: prevalent patients, KtV ≥ 1.2
• Target substitution volume > 6 L/h post-dilution
• Event driven

Sem Dial 2005; 18: 47-51, Curr Control Trials Cardiovasc Med. 2005 May 20;6(1):8



CONTRAST, presented yesterday

N = 714
Baseline characteristics: age 64 y, vintage approx 2.9 y, 81% 

native AVF, eGFR 3.2 mL/min, 44% CV disease
Baseline already on LF dialyzers 
Lab: β2M = 31 mg/L, KtV 1.4Lab: β2M = 31 mg/L, KtV 1.4
Follow up: mean 3.03 y, range 0.4 – 6.6
Mean substitution volume: 19.1 L (90% session delivered as HDF) 



ESHOL, Catelonian HDF study

Main objective : study effect on all cause mortality of on line 
HDF versus HF dialysis

Secondary objectives: intra-dialytic morbidity, nutrition, 
hospitalization, various laboratory values

Post-dilution HDF, target replacement volume ≥ 18 L/sessionPost-dilution HDF, target replacement volume ≥ 18 L/session
Design:
Inclusion: May 2007 – September 2008
Inclusion criteria: Kt/V ≥ 1.3 / session
Study end: October 2011

J Nephrol 2011; 24: 196-201
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• Main objective:To appreciate the tolerance of "on line" HDF 
treatment versus conventional high flux hemodialysis in terms of 
adverse events occuring during dialysis sessions between day 30 
and day 120 of treatment. 

• Secondary analyses: 
To evaluate: 

French study 

To evaluate: 
– Quality of life evaluated with the KDQOL questionnaire
– Incidence of cardiovascular events
– Influence of the technique on cardiovascular, inflammation and infection risk factors
– Mortality

• Design: Multicenter, prospective, randomized and comparative 
study



Inclusion criteria
• Patient who has signed the written consent form 
• Patient aged > 65 and < 90 years
• With creatinine clearance < 10 mL/min 
• On dialysis for a minimum of 3 months, with 3 times a week 

French study 

• On dialysis for a minimum of 3 months, with 3 times a week 
hemodialysis sessions

• Erythropoietin dosage needed to maintain hemoglobin at a 
constant level (range of hemoglobin: 9-13 g/dL without any 
variation of more than 2g/dL for less than 3 months)

• Without any problem of vascular access

Present status: inclusion ended Feb 2011, n=420



Some differences in RCTs in Europe

modalities Age at 
baseline

B2M at 
baseline

Convection 
volume

Follow up Primary
End points

Sec. 
End points

Turkish HF �
olHDF

Mean 56 y 26 mg/L Target > 15 L
Mean 17.4 L

Subst vol

Mean 23 m
Range 1.2 –

38.5 m 

Composite
All cause mort 
and non fetal 

CV events

Hemodynamic
tolerance

CV events

CONTRAST LF �
olHDF

Mean 64 y 31 mg/L Target 6 L/h
Mean 19 
L/session

Min 1 y
Mean 3.03 y
Range 0.4 –

6.6y

All cause 
mortality

CV Morbidity
QoL

Cost utility

Catalonian HF �
olHDF

Mean 65 y 23 mg/L Target 
> 18 L 

session

Min 3 y All cause 
mortality

Hemodynamic
tolerance

QoL

French HF �
olHDF

> 65 y ? Min 2 y Hemodynamic 
tolerance

QoL
CV morbidity / 

mortality



Determinants of convective volume
Univariable model Multivariable model

Determinant B 95% CI B 95% CI

Sex (Male) 1.8 0.7 to 2.8† 0.47 -0.16 to 1.1

Age (years) 0.0 -0.04 to 0.03

BMI (kg/m2) 0.14 0.03 to 0.25† 0.028 -0.04 to 0.09

History of CVD -0.14 -1.2 to 0.90

DM 0.67 -0.50 to 1.8

Time on RRT (years) 0.01 -0.1 to 0.1Time on RRT (years) 0.01 -0.1 to 0.1

SBP (mmHg) 0.0 -0.03 to 0.02

DBP (mmHg) 0.01 -0.03 to 0.06

Vascular access (Fistula) -0.3 -1.5 to 1.0

Hemoglobin (mmol/L) -0.89 -1.5 to -0.28†

Hematocrit (%) -0.18 -0.30 to -0.06† -0.14 -0.22 to -0.07†

Thrombocytes (x 109/L) -0.003 -0.01 to 0.004

Serum albumin (g/L) 0.19 0.07 to 0.3† 0.10 0.02 to 0.18†

Treatment time (min) 0.09 0.07 to 0.10† 0.09 0.07 to 0.10†

Blood flow rate (mL/min) 0.05 0.04 to 0.06† 0.04 0.03 to 0.05†

Nephrol Dial Transplant 2009; 24: 3493-99N = 256



Interaction between bloodflow and 
filtration fraction in HDF

Blood flow 
(QB)

UF volume 
(FF 25%) 

UF volume 
(FF 30%)

200 ml/min 3 L/h 3.6 L/h200 ml/min 3 L/h 3.6 L/h

300 ml/min 4.5 L/h 5.4 L/h

350 ml/min 5.25 L/h 6.3 L/h

400 ml/min 6 L/h 7.2 L/h

Filtration fraction = UF volume / bloodflow

Nephrol Dial Transplant 2009; 24: 3579-81



Present situation

� Data of RCT on hemodynamic stability published in JASN 
(Locatelli et al), presently running studies addressing this 
subject as well.

� First results on survival and hard clinical endpoints show overall 
no benefit.

� However: studies give strong suggestion of a dose � effect � However: studies give strong suggestion of a dose � effect 
relation

� Other end points might be of relevance as well: especially QoL 
and cost utility. 

� Presented and still running studies show differences in design 
and base line patient characteristics, which might be of 
relevance.

� EDTA Working Group on Dialysis Therapies (EuDial). First 
objective: address convective therapies and integrate and 
summarize present knowledge.



Next questions

Combining data:
Are there subgroups of patients especially benefiting from online 
HDF therapy? Predictors of outcome?
Effects on relevant secondary outcomes?Effects on relevant secondary outcomes?
What is the best variable to guide convective therapy?
Statement on safety.

What is the most effective form of HDF?
How to achieve an “adequate” dosage 

without machine alarms?


