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WHY HDF OL?

HIGH VOLUME HDF - CARDIOPROTECTIVE- HOW

TO ACHIEVE ?

CURRENT THERAPY STANDARD

PGS TS Pham Vin Bui

BV Nguyén Tri Phuong
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GS Thinh giang DH Liege, Belgium
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HIGH VOLUME - HDF

HOW TO ACHIEVE HV- HDF

CONCLUSIONS

Focus & improvement in Dialysis till...
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Today’s Haemo Dialysis

Patient Sarvival Rates by Dialyses and Transplant

o The best Dialysis practices
o Computerized machines

o Synthetics dialyzer membranes

Fluids & Electrolytes !
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5. by State. http:/foptn. ransplant, b . August 10, 2013

B,m, amyloidosis and ESRD

B.microglobulin

Continuously produced by most cells of the body as part of our
immune system

Accumulates in ESRD
Protein of MW 11,800D
Dialysis related amyloidosis
Deposition in body tissue of the protein f,m as amyloidg

Results in
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Carpal Tunnel Syndrome

Phosphate in ESRD

- Persistent T phosphate levels will cause:

~ Deposition of ‘calcium phosphate’ in the soft tissue
~ Reciprocal hypocalcaemia

Keep in mind...

CALCIUM-PHOSPHORUS
RELATIONSHIP

Kinsey Smith, 1980
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CVD - The unresolved issue in Dialysis

Other Contributing Factors

The high incidence of CVD in patients with ESRD is related to the accumulation of Despite s|gn|f|canF therapeutlc‘ improvements in .
uremic toxins in the middle and large-molecular weight range recent years, cardiovascular disease (CVD) remains
the leading cause of death for dialysis patients
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Dialysis patients, at all ages, have much greater risk of cardiovascular death than general population

Cardiovascular risk factors in dialysis patients

@ In addition to the traditional risk factors for CVD, patients with stage 5 CKD are
additionally exposed to a broad range of potential risk:

E CURRENT THERAPY STANDARD

New approaches are required to deliver

Cardioprotective Dialysis
and achieve better outcomes
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From transport principles to therapies - European Uremic Toxin Work Group

At present, about 90 different uremic toxins have identified, and this number certainly
represents only a minority of toxins that accumulate during chronic renal failure and
contribute to the uremic syndrome

odialysis Haemodiafiltration
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Dialysis-related amyloidosis & treatment modality Toxins of middle molecular weight
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A solid concept

is gaining widespread acceptance

ONLINE HDF: reduced intradialytic symptoms
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Study

Author, Year

DOPPS

Canaud B et al, 2006
RISCAVID

Panichi V et al, 2010

ITALIAN CD STUDY
Locatelli F et al, 2010

CONTRAST
Grooteman M et al, 2012

TURKISH HDF STUDY
Ok etal, 2013

ESHOL Study
Maduell et al, 2013

« Better hemodynamic cardiovascular stability
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¢ Hypotension

e Hypertension
o e Muscle cramps

¢ Headache

¢ Nausea
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ONLINE HDF: Patients survival by Clearance

ONLINE HDF: Patients survival & Cardiovalscular risk

1. Reducing cardiovascular risk
2.Reduced risk of infection

3.Improved nutr

onal status
a i

5.Preserved residual renal function

A Oversh Survivat

P

Outcome of Better Clearance :
1. Reduction of amyloidosis

2. ing control of hyp

3. Improving the control of anaemia,

4. Reducing risk of Hypoparathyroidism S trurned




HIGH VOLUME - HDF

12/5/2024

Why is it that high substitution volumes

are so important in ONLINE HDF ?

All-cause Mortality B2-M Removal
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> High B,-M blood levels

-> The higher the volume of

substitution - the better the
removal of middle molecules!

are associated with
increased mortality risk

Cheung AK et al, J Am Soc Nephrol 2006; 17: 546-555  Lomoy W et al, Nephrol Dial Transplant. 2000: 15: 49-54

High Volume HDF- studies

@ The outcome all-cause mortality was significantly reduced for the patients being
treated with High Volume HDF.

DOPPS (2005): Turkish (2011):

High-efficiency* HDF reduces mortality § HDF treatment with high substitution
risk (35 %) compared to Low-Flux HD
(P=001)

volume* provides better

flux HD (p=0.03)
0l. >17.4 L/session)

(*High efficiency =Sub.
All publication have one theme in
common...
= VOLUME matters!

High-volume HDF*
reduces mortality risk R
low-flux HD (p

0% Risk reduction in all-cause
mortality vs. high-flux HD (p=0.01)

(*High-volume HDF = Sub. Vol. 221.95 L/session) [l (*HighVolumeHDF = Sub. volume > 211)

The Survival Benefit of HDF is Dependent on Convective
Volume and Commences at 23.0 Liters

BSA-standardized convection volume

distribufion by study Cause of
8 Mortality
o W CoNTRAST All-causes
mesaL nadjusted | 0.91(0.74;113) | 0.88(0.721.09) | 0.73(0.59;0.91)
& T sty adjusted 0.83(0.66;1.03) | 093(0.751.16) | 0.78(0.620.98)

015

Cardiovascular

unadjusted | 1.00(0.71;1.40) | 071(0.50;1.01) | 0.69(0.48;0.98)

s adjusted | 0.92(0.65130) | 071(0.49;1.03) | 0.69(0.47;1.00)
g5 Infections
unadjusted | 150(0.93;241) | 0.96(0.56;1.65) | 0.56(0.30;1.08)
adjusted | 150(0.92;246) | 097(0.54;1.74) | 0.62(0.32119)
] Sudden death
unadjusted | 1.24(080;1.91) | 091(0.57,1.47) | 06(035;103)
_ adjusted | 1.09(0.69;1.74) | 104(0.63;170) | 0.69(0.39;120) |
g Values are HRs and 95% Cl.
€ Adiusted for age, sex. albumin, crealinine, history of cardiovasculor diseases and History of
0 o 2 0 ) P prigacd i)
BsA-standardized convection volume Table adapted from Peters ¢t o 2016

Peters SAE et al, Nephrol Dial Transplant 2016:31(6):978-84.
o
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Confirming Clinical Benefits of Hemodidfiltration (HDF) in
Real-World Settings Was the Challenge: Adequately
Dosed HDF vs. High-Flux Hemodialysis (HD)

First Patient Included Oct 2018 Study Locked March 2021 End of the Study June 2023
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Vernooij RWM et al, Nephrol Dial Transplant. 2022:37(6):1006-1013.

EU Funded Study

Participating 61 Clinics In 8 Countries

seLARUs

Diaverum 17 clinics
POLAND

UKRAIN
B-Braun 14 clinics

g A

< AT
T Ul

Fresenius Medical Care 23 clinics 9

Butcam

Academic 7 clinics

Patient Characteristics at Baseline -1 -

HighDose HighFlux
Hemodisfiat Hemodi
European Multinational Pragmatic Charateistic ot s
Randomized Clinical Trial Age—yr €25:135 Q32135
Female sex—no. (%) 27062) 257080)
Region— no. (%)
Study Design ‘Western Europe 23027 28 (22)
1360 prevalent HD pts Eastern Europe 24043 23044)
>3mo. hi-HF Souther Europe 263 26 (3.4
683 post-HDF > 23//ses. o 0.4 603 316 467)
677 hf-HD EBPG Coronary heart diseaset. 130 (19.0) 147 L7)
Oisbetes melitus —no. (%) 20(37) 251670
Primary Outcomes Smoking — no. total no. (%)
* All-cause death Novr: 360/683 (52.7) 318/673 (47.3)
Secondary Ovicorties Current s8/683 (143) 1097673 (162)
S Nohalaley wrers past 2257683 (029) 2461673 0366)
Skl . Alcohol consumption — no.ota o, (%)
*  Al-cause hospitalization Never 3571679 526) 343/674 (509)
* PROMs €0 inded iy Current 175/679 (25.8) 199/674 (29.5)
past 1477679 21.6) 132/674 0196)
Boeooooeo [ s a7

Bodysurface area — g 1862022 186:022

Blankestijn PJ et al, N € 4 2023;389(8):70

High-dose HDF Treatment Improves Overall Survival In
CONVINCE Study Patients

European Multinational Pragmatic 100
Randomized Clinical Trial

High Dose HDF

Study Design

1360 prevalent HD pts -
>3mo. hi-HF 754

683 post-HDF > 23l/ses.

677hiHD  EBPG High Flux HD

HR | 23%

Primary Outcomes

+  Al-cause death

Secondary Outcomes 50
*  Non-fatal CVevents

+  Al-cause hospitalization

¢ PROMs Ehnded oy T T r

Doeoococeo - N at risk 0 ! 2 S

High dose HDF 683 635 519 194
High fluxHD 677 612 501 170

Blankestijn P e
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The CONVINCE Trial Found Positive Effects of HDF on
HR-QOL in Patients With Kidney Disease on Dialysis

Physical Function Cognitive Function

2

. Fatigue ' Sleep Dysfunction 1
I Lﬁd RERELD
T Hwﬁ‘”“ﬁ@

Jera s

The CONVINCE Trial Found Positive Effects of HDF on
HR-QOL in Patients With Kidney Disease on Dialysis

Physical Health Summary Mental Health Summary

P " YTT

2 1. W 0 %
M

o 6 n o w u 1 % o 6
Month

No.of artcipants
PROGa 1289 1073 S8} 87 807 5 29
pI 14 10 ot 67 31

28 1073 o 8w 87 su 239
PatinTral 1360 160 1239 144 105 958 67 3

smom-

Totality of Evidence: Risk Reduction in All-Cause Mortality
is Confirmed to be Convective Dose-Dependent
ERA

CONGRESS
HDF: convection volume

Robin WM Vernooij

Totality of Evidence

4153 pts
+ HD 2070
+ HDF 2083

Mean age 63.5
Female 37%

Diabetes 32%

CV istory 40%
Dialysis vintage 33 mo.

Submitted and confidential information

HDF ONLINE -
IMPROVE SURVIVAL RATES, REDUCE
MORTALITY RISK

L]

High Volume HDF

]

What is high volume HDF?
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HV HDF OL - Post dilution- Convection Volume HV HDF OL - Pre-dilution- Convection Volume

A Convection Volu Optimal convection volume: Pre-dilution HDF
35 ’
30 ; ‘. JRDR database (2012-2013)
s 25/0 Allcause mortality
525 [ Al 10 0,86 (0.75-0,99) a s
g <19 10 0,83 (0.66-1.03) :
20
H By 1923 10 0.93 (0.75-1.16) 50.5L/session
HEE % I 523 10 0.78(0.62-0.98)
E 10 1 u Cardiovascular mortality
GEiL® €1 1 3 Al 1.0 077 (0.61-0.97)
Vo <19 1.0 30)
00 1923 10 0.71(0.43-1.03) i B
T o 523 1.0 0,69 (0.47-1.00]
40 50 60 70 80 10 15 20 25 30 36 40 45 50 55 € 65 70 75 80 85 W
Convection volume (1week) volume )
Convection volume >23L/session ( high Volume HDF) Convection volume >50.5L/ session ( high Volume HDF)

CanaudB et al. CIASN 2018;13 (9) 1435-1443

HDF - Factors Affecting Convection Volume

Protein - Hematocrit
- Filtration fraction (Qu/Q.)
+ Membrane permeability
* Blood Flow Access - Dialysate flow rate - Effective treatment time
+ Flow resistance ‘ * Number of sessions/wk

+ Blood flow set

Performances Time duration

Dynamic
Hemodiafilter

Effective
Blood
Flow

of sessions
HOW TO ACHIEVE HV- HDF

Substitution
volume
Convective
volume
Ultrafiltration
volume




Prescription for HV-HDF

saton cooficen:

AV o ACG: et vl s caheter
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Anticoagulation
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SIXTH EDITION

HANDBOO

DIALYSIS THERAPY

Hemofiltration and Hemodiafiltration

MARTIN K. KUHLMANN, MD.

ONLINE HDF machine
Different approaches over time

NEW
AutoSub plus

AutoSub
Manual
volume control

Manual + automatic
regulation of the substitution

Manual setting
of the substitution rate

Dynamic analysis of
pressure pulses along
the blood flow
pathway!

K
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HDF OL machine- AutoSub plus

Task:

Handling:

~ - AutoSub plus
~ - Manual

Maximising substitution volumes in ONLINE HDF for high convective removal of middle
molecules, while avoiding haemoconcentration and filter clotting.

AutoSub plus is automatically activated at start of treatment
No need of user interaction / no entering of patient specific parameter, e.g. Hct, TP value
AutoSub plus replaces the AutoSub function

Two ways to control the substitution volume in ONLINE HDF

| Estimated sub goal -, AutoSub plus
i ) =

35.5

Best Handling:

No need to enter

patient specific parameters
(e.g. Het, TP, prescribed
dialyser)

110

AutoSub plus is automatically
activated at start of treatment

10



