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Different forms of hemodiafiltration
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Mortality risk for patients receiving high efficiency HDF vs. HD is
reduced

European Results from DOPPS
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Randomized clinical trials in Europe evaluating HDF vs HD
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High-Efficiency Postdilution Online Hemodiafiltration
Reduces All-Cause Mortality in Hemodialysis Patients
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HDF Pooling project

A Aim: compare effects of online HDF and standard HD on
all cause and cause specific mortality in ESKD patients

Pooling all individual data of four published trials

For this analysis additional follow up data on all cause
and cause specific mortality was collected.

A 2793 patients median follow up 2.5y

To o

A Financed by (@ €uoial)
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Meta -analysis of all individual data of 4 RCTs

All-cause
mortality

CVD mortality 164 4.84
Sudden death 56 1.65

EuDialPooling Project, N=2793,

median follow up 2.5y
Nephrol Dial Transplant 2016; 31: 978984

410 12.10

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

359 10.45 0.86 (0.75; 0.99
128 3.73 0.77 (0.61; 0.97
73 2.13 0.94 (0.68; 1.30
56 1.63 0.99 (0.68; 1.43
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Risk of mortality by achieved volume In 4 RCTs

I Hemodialysis
All-cause mortality
1
Adjusted 1
CVD mortality
1
Adjusted 1
1
Adjusted 1
Sudden Death
Adjusted

OnlineHemodiafiltration
Convection Volume, delivered BS&Aandardized in
L /1.73 n? per treatment

<19
0.91 (0.74; 1.13)
0.83 (0.66; 1.03)

1.00 (0.71; 1.40)
0.92 (0.65; 1.30)

1.50 (0.93; 2.41)
1.50 (0.92; 2.46)

1 1.24 (0.80; 1.91)
1 1.09 (0.69; 1.74)

EuDialPooling Project, N=2793, median follow up 2.5y

Nephrol Dial Transplant 2016; 31: 978984

1923
0.88 (0.72; 1.09)
0.93 (0.75; 1.16)

0.71 (0.50; 1.01)
0.71 (0.49; 1.03)

0.96 (0.56; 1.65)
0.97 (0.54; 1.74)

0.91 (0.57; 1.47)
1.04 (0.63; 1.70)

>23

0.73 (0.59; 0.91)
0.78 (0.62; 0.98)

0.69 (0.48; 0.98)
0.69 (0.47; 1.00)

0.56 (0.30; 1.08)
0.62 (0.32; 1.19)

0.60 (0.35; 1.03)
0.69 (0.39; 1.20)
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B
Convection volume by body size, when aimed at 23L/session
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Survival versus convection volume
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Nephrol Dial Transplant (2013) 22: 542-550
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Online haemodiafiltration: definition, dose quantification and
safety revisited
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5 o Leeds, UK and
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Risk of mortality by achieved volume in4 RCTs

EuDiaPooling Project, N=2793

I Hemodialysis

All-cause mortality

1
Adjusted 1

CVD mortality

1
Adjusted 1

1
Adjusted 1

Sudden Death

1
Adjusted 1
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L/ 1.73 n? per treatment

<19
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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.

Online HDF: BSA adjusted convection volume (L/sessia

n.a. Mean 22 <19 19-23 >23
All cause/100 P 12.10 10.45 10.94 10.78 8.96
CVD/100 PY 4.84 3.73 4.28 3.66 3.51

UMC Utrecht
Center for Circulatory Health
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Annualized CVD mortality per 100 patient -years in the HD
and online HDF groups (Pooling Project)

® unclassified CVD M non-cardiac m cardiac

N=2793

HDF

euvoial) %
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What could be the mechanism(s)

A Better removal of toxins

A mproved hemodynamic stability
A Less inflammatory status

A Yet other factors??

UMC Utrecht
Center for Circulatory Health



-
Original Hypothesis

Improvement in clearance of MMW solutes during online HDF
(1]
better correction of uremic environment
(1]
less cardiovascular damage
(1]
lower cardiovascular morbidity and mortality

UMC Utrecht
Center for Circulatory Health
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HEMO study: b,m levels and mortality
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s
ONLINE HDF: Substitution Volume

Achieving high substitution volumes, more effective elimination of middle molecules and may
Improves patient outcomes

Post-dilution
80

P =0.000
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50 OMean = SEM
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M Pre-dialysis AZ-microgIobuIin levels
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@ﬁiﬁ%&‘t Results on CRP and IL-6

HDF HD HDF versus HD
(N=201) (N=204)
lyr P lyr P lyr P
LNCRP 0.03 0.61 0.17 0.001 -0.14 0.053
(mg/L)
=Lk 0.04 0.21 0.14 <0.001 010  0.057
(pg/mL)

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

N = 1295 samples éﬁ% UMC Utrecht
. Center for Circulatory Health
Kidney Int 2014



RCT showing decrease of intradialytic hypotension with
convective therapies

dialysis sessions with symptomatic intradialytic hypotension

at baseline | at 24 months

HD, n=70 7.1 7.9

low-flux *
p<0.001

HDF, n=40 10.6 5.2*

predilution, 40L

HF, n=36 9.8 8.0 *

predilution, 60L

gﬁ% UMC Utrecht
Center for Circulatory Health
J Am Soc Nephrol 2010; 21: 1798-1807



CLINICAL RESEARCH | www.jasnorg

High-Efficiency Postdilution Online Hemodiafiltration
Reduces All-Cause Mortality in Hemodialysis Patients

Francisco Maduell,* Francesc Moreso," Mercedes Pons,* Rosa Ramos 5 Josep Mora-Madia,!
Jordi Carreras," Jordi Soler,** Ferran Torres, '™ Josep M. Campistol,*
and Alberto Martinez-Castelao, 5% for the ESHOL Study Group

*Nephrology Department, Hospital Clinic, Barcelona, Spain; 'Nephralagy Department, Hospital Universitan Vall
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{'Fresenius Medical Care, Granollers, Spain; IDiaverum Baix Liobregat, L' Hospitalet, Liobregat, Spain; **Fresenius
Medical Care, Reus, Spain; "Biostatistics Unit, School of Medicine, Universtat Autdinoma de Barcelona, Barcelona,
Spain; **Biostatistics and Data Management Platform, IDIBAPS, Hospital Clinic, Barcelona, Spain; and #5Nephrol ogy
Department, Hospital Universitan Bellvitge, U'Hospitalet, Bellvitge, Spain

hf-HD HDF

Intra -dialytic hemodynamic
Instability (mean CV 23L)

P-value

(no events/100 (no events/100

patient yearg patient years

Symptomatic 938 697

hypotension

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

0.72 (0.680.77)  P<0.001

UMC Utrecht
Center for Circulatory Health



How could these mechanisms result in a reduction in CV
mortality?

Possible pathways include:
A less vascular damage

A better haemodynamic stability during treatment and as a
conseqguence fewer periods of cardiac/tissue ischemia, fewer
myocardial infarctions, resulting in a lessarrhythmogenic
milieu.

UMC Utrecht
Center for Circulatory Health
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Intradialytic Cardiac Magnetic Resonance Imaging to
Assess Cardiovascular Responses in a Short-Term Trial
of Hemodiafiltration and Hemodialysis

Charlotte Buchanan,* Azharuddin Mohammed,’ Eleanor Cox,* Katrin K&hler ¥

Bernard Canaud,’ Maarten W. Taal,T Nicholas M. Selby,T Susan Francis,* and
Chris W. MclntyreS!

*Sir Peter Mansfield Imaging Centre and TCentre for Kidney Research and Innovation, Division of Medical Sciences
and Graduate Entry Medicine, University of Nottingham, Nottingham, United Kingdom; *Center of Excellence
Medical Europe, Middle East and Africa, Fresenius Medical Care, Bad Homburg, Germany; and Departments of
SMedicine and ”Biophysics, Schulich School of Medicine and Dentistry, Westem University, London, Canada

JASN 2017,28:1269-1277

Overall conclusion: no difference in
cardiovascularresponse between the two
modalities.

UMC Utrecht
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All cause mortality in patients on HD and pre-OL HDF by substitution volume

1.00-

099 ' \_l;
0.98 "
09
096
095

054

Bl |BAIAINS aN]BINwIND

093+

052

0514

All cause death

—— HD (n=5,000)
Low-volume HDF (n=2424)
High-volume HDF (n=2 548)

_l_ Log-Rank test
with Bonferroni comection
P=1.000 (HD vs Low)
_1 P<0.001 (HD vs High)
P<0.001 (Low ve High)

+

Average Substitution violume
Low 25,194
High 50.3%+10.2

050 b é h lli
Time (mo.)
Presentation at 53rannualERAEDTA meeting 2016, Vienna

Registryof JSDTGourtesyK.Kikushj I. Masakaneet al
ContribNephrol2017 189; 1723

o 12

UMC Utrecht
Center for Circulatory Health




Outline of presentation

A Basic principle of HDF

A Meta-analysis of trials & pooling project
A Safety

A Mechanism(s) of effect

A Practical issues

A What next?

A Conclusions

UMC Utrecht
Center for Circulatory Health



s
Convection volume distribution 1n 4 RCTs

Convection volume distribution by study
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Over time gCV: 0.36 L/treatment per yr (0.127 0.60, p=0.003)

ContribNephrol2016
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Factors affecting convection volume: multivariable analysis

Table 3. Determinants of convection volume: ynivariable and multivariable linear regression analyses

1
Univariable model Multivariable model
B 95% Cl B 95% Cl Std. B
Demographic data
Male gender 1.97 0.99 to 2.84
Caucasian race -1.72 -3.04 to-0.39
Age (year) -0.02 0.05t0 002
Clinical characteristics
History of cardiovascular disease -0.37 -1.36t0 062
Diabetes mellitus 0.24 0.87 to 1.34
Dialysis vintage (year 0.19 0.03 to 0.95 0.14 0.03 to 0.25 0.10
BSA (dm?) 0.04 0.02 to 0.06 0.01 -0.01 to 0.03 0.07
Pre-dialysis systolic blood pressure (mmHag) -0.0m 0.02to0.02
Residual kidney function™ -0.77 S 74 to 021
Fistula (versus all other access types) -0.26 -1.46t0 0.94
Laboratory parameters
Hernatocrit (%) -0.19 -0.30 to -0.08 013 0,21 to-0.05 -0.13
Serurn alburnin (g/L) 0.27 0.13 to 0.40 0.13 0.03 to 0.22 0.10
Treatment characteristics
Treatment tirne (minute) 0.08 0.06 to 0.10 0.08 0.07 to 0.10 .43
Blood flow rate (mlimin) 0.08 0.05 to 0.07 0.05 0.05 to 0.06 0.58
*Residual kidney function defined as diuresis of 2100 mUiday. o

UMC Utrecht
Chapdelaine et al. Blood Purif 2014; 37; 22937 Center for Circulatory Health



-
Key requirements for performing high volume post -dilution HDF

Table &. Summary of the technical and practical aspects to optimize corvection volume in online post-dilution HDF

« Ensure adequate dialysis time
« Ensure adequate blood flow
o Select avascular access able to deliver high blood flow rate; a central venous catheter should not be automatically considered a contra indication
o Tailorthe needle size to the desired blood flow rate (usually 15G-needle), not the opposite
= Recognize the difference between steel and plastic needles in terms of size of the lumen
o Monitor for access recirculation
» Consider discrepancy between set and real values for blood flow mte
» Optimize filtration fraction on an individualized basis
- Become acquainted with the specificities of the dialysis machine(s) employed in your HDF unit; read user manual thoroughly
o If outomatic regulation of substitution flow is chosen, know which factors are involved
o Establish pre-specified and optimal safety thresholds for system pressures and filtration fraction
o Learn how to manage the various safety alarms
= Appreciate the influence of high hoematocrit on plasmaowater filtration fraction; if needed adjust anti-coogulation
« Chose a hoemodiafilter with a high hydroulic permeability, a large surface area and short fibres with large internal radius
« Avoid single-needle circuit configuration
» Perform regular teoching and feedback for the nursing staff
« Re-evaluate on a frequent basis that the corvection volume goals are met and sustained

. . Q. 37, 5 UMC Utrecht
ClinKidney J 2015; 8: 1. €UDIGL> %’? Center ;si Circulatory Health




-
Summary present knowledge

Online hemodiafiltration in post  -dilution mode:
Present knowledge:
I Suggestion of a reduction in all cause mortality, in particular CV mortality
I Especially when convection volume > 23 L/session (i.e. 69 L/week)
I In previous studies convection volume > 23 L/4h only in minority of patients
I No clear side effects, no clear safety issues
I Mechanism(s): not fully clear

UMC Utrecht
Center for Circulatory Health
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-
Call text of HORIZON 2020 program

HORIZON 2020 - Work Programme 2006 - 2007
Hewalth, demographic change and well-being

Type of Action: Research and Innovation action

Flated (o this topic are provided at the end of this call T e General

SCI-PM-10-2017: Comparing the effectiveness of existing healthcare interventions in
the adult population

pecific Challenge: E[‘Imwe health care and prevemmn may be improved hy addnmn

by chronic dlscascs also

Scope: Proposals should compare the use of currently available preventative or therapeutic
(pharmacological as well as non-pharmacological) healthcare interventions in adults'®. While
there is no restriction on the diseases or interventions to be the focus of proposals, preference
will be given to proposals focusing on interventions with high public health relevance and
socio-economic impact, 1.e. interventions addressing conditions that are particularly frequent,
may lead to co-morbidities, have a high negative impact on the quality of life of the individual
and/or are associated with significant costs or where savings can be achieved. A cost
effectiveness analysis must be included. Given the focus on existing interventions, proposals
will aim to contribute to improve interventions, take decisions about the discontinuation of
interventions that are less effective or less cost-effective than others, and make
recommendations on the most effective and cost-effective approaches. A comprehensive array UMC Utrecht

of clinical and safety parameters, as well as health and socio-economic outcomes (e.g. quality Center for Circulatory Health
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CONVINCE

A Hypothesis: treatment with HDF,when consistently delivered
In high dose, results in an improvement in clinical outcome.

A End points:
I All causeand causespecific mortality, CVmorbidity
I Patients perspectives

Prospective randomized clinical trial, n=1800

Funded by EC HORIZON 2020

To o
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Impact of CONVINCE

A 1f magnitude of an effect is in the range of the pooled
analysis, then the study is ofhigh 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.

A Study provides highest level of evidence (level A).
Guidelines will change. Daily practice will change globally.

A 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
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Conclusions

Online hemodiafiltration in post -dilution mode:

Present knowledge:
I Suggestion of a reduction in all cause mortality, in particular CV mortality
i Especially when convection volume > 23 L/session (i.e. 69 L/week)
I In previous studies convection volume > 23 L/4h was only delivered in minority of patients
I No clear side effects, no clear safety issues
I Mechanism(s): not fully clear

CONVINCHEwill deliver definite proof of superiority yes/no.
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