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Historical development of HD/HDF

Start of On-line HDF
On-line prepared substitution fluid: on-line HDF
Henderson L, Trans, Am Soc Artif Intern Organs 1978
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Fundamental of dialysis therapy = Solutes removal
Gi—KtN=0

Why we need a High flux dialyzer: middle molecules theory
Gotch F, Kidney Intern 58 (Suppl 76),2000

Started the middle molecules: 500 to 2,000 daltons

. > Scriber BH “Discussion”, Trans Am Soc Artif Int Organs 1965; 11:29
Gl N - Kr — 0 » PD, patients feel better on less dialysis

. . ‘TRANSACTIONS
\ * Peritoneal membrane is leaky,
 Higher MW substances more efficiently than HD
CAPD

»We need a leaky membrane for hemodialyzer = high flux dialyzer o

Artificlal Internal Organs.

High Qy Long time Quotidian (daily) g
HD/HDF Nocturnal l

Furthermore, as we've mentioned in the past, if it is true that the patients feel better on less dialysis,
Continuous there is a ch that b the perit: 1 membrane is leaky, we are removing with peritoneal dialysis

certain higher molecular weight substances more efficiently than with hemodialysis, and this may account for
the better results, and suggest that we need a leaky membrane for a hemodialyzer.

Middle molecules theory by Babb
500 to 2000 daltons Review on uremic toxins: Classification, concentration, and
» American Society for Artificial Internal Organs: April 1971 - Volume 17 - Issue 1 - p 81-91 interindividual variability
THE GENESIS OF THE SQUARE METER-HOUR HYPOTHESIS . . : v i, Bivimes Discurs i
. Uremic toxin
Albert L. Babb, Robert P. Popovich, T. Graham Christopher,
and Belding H. Scribner
Vanholder R et al. EUROPEAN UREMIC TOXIN WORK GROUP
+ American Journal of Kidney Diseases, Vol. I, No.1 (July), 1981 (EUTOX), Kidney Inter 2003; 63: 1934-1943
The Middle Molecule Hypothesis in Perspective = Free water-soluble low-molecular-weight solutes -
Albert L. Babb, Ph.D., Suhail Ahmad, M.D., Jonas Bergstrém, M.D., = Middle molecules x
and Belding H. Scribner, M.D. m Protein-bound solutes




Free water-soluble low-molecular-weight solutes (N = 45)
Vanholder R et al., KI 2003; 63: 1934

1-methyladenosine Erythritol Orotidine
1-methylguanosine y-guanidinobutyric acid Oxalate
1-methylinosine Guanidine Phenylacetylglutamine

ADMA Guanidinoacetic acid Pseudouridine
oketo--guanidinovaleric acid ~ Guanidonosuccinic acid SDMA
o-N-acetylarginine Hypoxanthine Taurocyamine
Arab(in)itol Malondialdehyde Threitol
Argininic acid Mannitol Thymine
Benzylalcohol Methylguanidine Uracil
B-guanidinopropionic acid Myoinositol Urea
B-lipotropin N2,N2-dimethylguanosine Uric acid
Creatinine N4-acetylcytidine Uridine
Creatine Guanidines N6-methyladenosine Xanthine
Cytidine N6-threonylcarbamoyladenosine  Xanthosine
Dimethylglycine Orotic acid

Middle molecules (N = 21)
Vanholder R et al., KI 2003; 63: 1934

Adrenomedullin k-Ig light chain

Atrial natriuretic peptide A-Ig light chain
B2-microglobulin Leptin
Cholecystokinin Methionine-enkephalin
Clara cell protein (CC16) Neuropeptide Y
Complement factor D Parathyroid hormone

Cystatin C Retinol-binding protein
Degranulation inhibiting protein Ic Tumor necrosis factor-a
Delta-sleep inducing peptide

Endothelin

Hyaluronic

Interleukin-1

Interleukin-6

Protein-bound solutes (N = 26)
Vanholder R et al., KI 2003; 63: 1934

2-methoxyresorcinol Phenols Methylglyoxal AGE
3-deoxyglucosone AGE N—(carboxymethyl)lysine AGE
CMPF p-cresol Phenols
Fructoselysine AGE Pentosidine AGE
Glyoxal AGE Phenol Phenols

Hippuric Hippurates P-OHhippuric axid Hippurates
Homocysteine Putrescine Polyamines
Hydroquinone Phenols Quinolinic acid Indoles
Indole-3-acetic Indoles Retinol-binding protein  Peptides
Indoxyl sulfate Indoles Spermidine Polyamines
Kinurenine Indoles Spermine Polyamines
Kynurenic Indoles Orotic acid

Leptin Peptides

Melatonin Indoles

New classification of Middle molecules : 500D - 58kD

Classification of Uremic Toxins and their Role in

Kidney Failure, REVIEW

CJASN 2021;16 :1918-1928

Rosner M, Reis T, Husain-Syed F, Vanholder R, Hutchison C, Classification of Uremic Toxins and Their Role in
Stenvinkel P, Blankestijn P, Cozzolino M, Juillard L, Kashani Kidney Failure

K, Kaushik M, Kawanishi H, Massy Z, Sirich T, Zuo L

Virtual Consensus Conference
November 30 - December 1 and 2, 2020

Defining and Classifying

Middle Molecules Today
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Classfication of Uremic Toxins and Their Role in

Middle molecules
* Definition of MM: MW 500 to < 58kD (glomerular filtration)

Small middle  Medium middle Large middle
05-15kDa >15-25kDa >25-58kDa 0.5-15kDa
B2MG FLC aIMG A-FLC ALB Small - middle
> e & 58kD

- » - N
0 10000 20000 30000 40000 50000 60000 70000
L T ) >15-25 kDa

Medium - middle
MM —D’New terminology T‘

>25- 58 kDa
Large - middle

Table 1. The different classes of uremic toxins as used in this publication.

Class of Molecules MW Range Prototype MW Prototype  —
Small water-soluble compounds <500 Da Urea &0
[ Protein bound compounds Mostly < 500 Da Indoxyl sulfate 2132

((Middle molecules >50Da ) B2-microglobulin 11.818

Vanholder R et al., Toxins 2018 MW.: molecular weight; Da: Dalton.

>58- 170 kDa
Large molecules

Classification of Uremic Toxins and their Role in Kidney

Failure, CJASN 2021
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Protein-Bound Uremic Toxins Relate to Residual Kidney Function, Are Not
Influenced by Convective Transport, and Do Not Relate to Outcome
van Gelder MK et al., Toxins 2020, 12, 234

CONTRAST: low-flux HD vs online HDF

Hazard ratios for all-cause mortality and new CVD events for plasma conc. at baseline

Hazard Ratio (95% CI)

Mortality rate PBUT Oulcome N #Events Model I P Model T f:]
Kynurenine _ All-cause —
(umobL) mortality 7 M 1.020 (0:802 to 1.298) 0872 0.943 (0707 to 1.256) 0.687

CV events 78 ] 1054 (0807 to 1.376) 0701 0982 (0717 to 1.346) 0911
Kynurenic acid ~ All-cause
by e ™ ® 0879 (063810 1210) 0429 1108(0656101829) 070
CVevents 79 29 0876 (0622101.235) 0876  1333(07981022%6) 0272
Indoxyl sulfaie  All-canse 5
(umolL) mortality B0 35 Loot (0995 to 1.006) 0837 1.002 (0.995 to 1.009) 0617
CV events 7 2 1.003 (0,998 to 1.008) 029% 1.007 (1.000 to 1.015) 0.056
Indole-3- acetic Allcause
okd (ponol) mortaiy @ = 1190(0609t02323) 0610  1346(0568103192) 0500
CV events 59 20 1002 (0493 to 2.039) 0995 1434 (0535 to 3.847) 0474 — NS
pCresylsulfate  Allcause S
(emolbL) mortality B0 a5 0955 (0670 to 1.362) 0801 0897 (0614 to 1.310) 0574
CV events 7 2 0,960 (0,664 to 1.389) 0829 1.036 (0.667 to 1.611) 0.874
p.Coesyl All-cause
5|uﬂ.\!unldu mvh::m B0 a5 01992 (0767 o 1.283) 0852 1.024 (0.782 to 1.340) 0.864
Protein bound substances: is it no toxicity on bound condition?
(umoyL) mortanty
CVevenls 77 2 O7204FwlMy) 016 0SDOMSWLRM)  05%

Protein-Bound Uremic Toxins Relate to Residual Kidney Function, Are Not
Influenced by Convective Transport, and Do Not Relate to Outcome

van Gelder MK et al., Toxins 2020, 12, 234

CONTRAST: low-flux HD vs online HDF

Removal rate

HD (redaction % /6M) N 38

Kynurenine -7.7 (-22.6 to 14.5) p<0.269
Kynurenic 5.6(8.6t069.1) p<0.111
acid

Indoxyl sulfate 11.9 (15.4 to 31.9) p<0.133

Indole-3-acetic 9.2 (19.6 to 34.9) p<0.876

acid

p-Cresyl -8.8 (-28.9 t0 29.5) p<0.510
sulfate

p-Cresyl 7.0 (-38.1 to 69.8) p<0.421
glucuronide

Hippuric acid 5.7 (44.6 to 54.5) p<0.531

-5.9(-20.9 0 29.3) p <0.694
3.2/(22.1 to0 39.5) p<0.537

-8.0 (-34.6 to 15.3) p<0.092
-10.8 (-26.0 to 14.0) p<0.615

2.7 (-274 10 10.2) p<0.199
7.4(37.3 t0 65.3) p<0.765

-21.9 (-47.6 to 42.4) p<0.187

HDF (redaction % /6M) N35 HD vs HDF, p

0.453
0.430

0.045
0.356

0.854

0.681

0.566

Evidence of uremic toxin

Vanholder R et al., Toxins 2018, 10, 33; doi:10.3390/toxins10010033

Table 8. Uremic toxins with the highest toxicity score.

Not yet
Evidence of
alMG

Evidence Score: 4 Exp. Score Evidence Score: 3 Exp. Score
p-Cresyl sulfate 7 AGEs 7
B2-Microglobulin 6 Indoxyl sulfate 6
ADMA 5 Uric acid 6
Kynurenines 5: Ghrelin 5
Carbamylated compounds 3 Indole acetic acid 5
FGF-23 3 Parathyroid hormone 5
Interleukin-6 3 Phenyl acetic acid 5
TNF-a 3 TMAO 5
SDMA 2 Retinol binding protein 4
Endothelin 3
IgLC 3
Interleukin-1p 3
Interleukin-8 3
Neuropeptide Y 3
Lipids & lipoproteins 2

Exp.: experi 1, ADMA: ic Dimeth, ine; FGF23: Fibroblast Growth Factor-23; TNF-oc:

Tumor Necrosis Factor; SDMA: Symmetric Dimethylarginine; AGEs: Advanced Glycation End Products; TMAO:

Trimeth ine-N-Oxide; IgLC:

Light Chains.
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CMPE, 3-Carboxy-4-methyl-5-propyl-2-furanpropionic acid

Modality selection to MM
* Definition of MM: MW 500 to < 58kD (glomerular filtration)

Pre HDF, albumin leakage membrane

r 1 , EE) Filter selection & CV
Post HDF, non-albumin leakage membrane

2MG k-FLC  gIMG AFLC ALB
S e o S8KD 4
hal > - » - »
0 10000 20000 30000 40000 50000 60000 70000
L J
!

MCO (medium cut-off) membrane (Theranova) # Filter abilities
ATA dialyzer, Polyphenylene (Phylther SD)

Small middle Medium middle Large middle
0,5-15kDa >15-25kDa >25-58kDa

Modality selection to MM
* Definition of MM: MW 500 to < 58kD (glomerular filtration)

* Large middle solute: almicroglubulin (33kD)

| A-FL
BMG k-FLC aMG C sgn ALB
0 1.0 2,0 3.0 4.0 5.0 6,0 7.0kDa
Small middle Medium middle‘ Large middle "
0,5-15kDa >15-25kDa >25-58kDa

Function of a1MG hypothesis, by Kim ST
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In serum, the ratio of free and IgA bound form oMG is almost same, and the removal rate per HDF is

limited to 60% (controversial by Dr Tomo) Dr Tomo T
Physiological function: IgA bound/ free %

Healthy < HD=free f(deteriorated)
=Increase cell toxicity

= Disadvantage :Cell toxicity

= Benefit : Antioxidant action (Heme Scavenger)
1

Dialysis patients: the serum aMG is more than ten times higher than normal, and most of them are 4 QV\’
deteriorated (oxidized) aMG. A

Removing the deteriorated aMG — produce new MG from the liver — recovery of antioxidant
effect
|:> «*0e :o oo
HDF o o o [} °©°
oo 000

. Liver
HD patients @ Deteriorate aMG O Scavenger tMG
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Pre HDF = alMG removal therapy
m o0lMG = Anti oxidant effect (Scavenger)

= Bio protective effects
=ant-inflammation

Removal for almicroglubulin (33kD)

Pre HDF, albumin leakage membrane

r 1 \ On-line HDF

Post HDF, non-albumin leakage membrane

B2MG wFLC MG MFLC sgkD ALB

0 - 10006 720000 30000 40000 50000 60000 70000
L J
!
MCO (medium cut-off) membrane (Theranova) MCO-HD
ATA dialyzer, Polyphenylene (Phylther SD)

Global trends in HDF
Canaud B, et al. Nephrol Dial Transplant (2020) 35: 398-407

Number of HDF Treated Patients Worldwide

[ HDF Conventional
[ HOF On-Line

205,000
9,390

182,000
148,000 [
e

2009 2010 2011 2012 2013 2014 2015

Small middle Medium middle Large middle
0,5-15kDa >15-25kDa >25-58kDa
Global trends in HDF

Canaud B, et al. Nephrol Dial Transplant (2020) 35: 398-407

Regional Share of HDF Patients

Global Europe LA NA Other
[ non-HoF [l HOF

Regional Distribution of HDF Patients

I EMEA
[V
[ ap
ENa
[ other

LA: Latin @p: Asia P@M: North America.

HDF increasing in Asia countries




Global trends in HDF

Canaud B, et al. Nephrol Dial Transplant (2020) 35: 398-407
HDF Patient Populat
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HDF in Japan, JSDT
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EU vs Japan

Pre dilution online HDF, albumin leakage membrane

EU-Post dilution online HDF, Non-albumin leakage membrane =
Higher blood flow 300-350mL/min, B
Higher convection volume (CV) 20-24L
Target solute < small-medium middle (<20kD)

B2MG alMG ALB
0 10000 20000 30000 40000 50000 60000
Small middle  Medium middle Large middle
05-15kDa >15-25kDa >25-58kDa

\ )

Japan-Pre dilution online HDF, Albumin leakage membrane
Low blood flow 200-300mL/min,
Higher convection volume (CV) 48-72L
Target solute <large middle (<35kD )

70000

EU vs Japan, clinical evidence

® Survival
® Dialysis amyloidosis
® Dialysis related hypotension

EU-post HDF

f B2MG alMG ALB

0 10000 20000 30000 40000 50000 60000 70000

L I J

Japan-pre HDF

™~

® Survival
® Dialysis amyloidosis
® Restless legs syndrome(RLS)




Pro & Con for HDF Blood Purif. 2018;46:3-6.
Pro

Blood
POcation

Is There Not Sufficient Evidence to Show That
Is Sup to C

el o

in
Disease Patients?

Blood
POrfcation

Con

Is There Not Sufficient Evidence to Show That
iIs to ©

Extended Editorial

in
Disease Patients?

Blood
oot Purt201563-6
PUffication DOk 10.150/000887917

\ Is There Enough Evidence to Prove That
’&"‘f’ Hemodiafiltration Is Superior?

i

Hideki Kawanishi
‘ TaachiyaGenerat Hosphal Hircshim, Jpan

Doubts about effectiveness of On-line HDF

+ Removal capacity: prevention of dialysis amyloidosis
¢ Prevention of dialysis hypotension ?

¢ Improvement of patient’s survival ?
*

Decrease of dialysis related Uncertain complaint?

Dialysis hypotension

O Evidence

Pre-HDF Post-HDF

g Treatment
g HD HF HDF
£ 1o *Gonsand
£ 12 —————_s
k4 P=0.011 P <0.001 g e
g . W i, 5
z 107 +
z
g 2o o
s H .
E] i DR hypotension: RR 0.72
£ 6 3
E LR J—
£ M
= 00
g 2 o s 2 o P P »
2 Follow-up (months)
ﬁ Basal  Evaluation Basal  Evaluation Basal  Evaluation - - 3"’ - w 0 .
Phase
Italian prospective multicenter study ESHOL study

Locatelli F et al., JASN 2010;21:1798 Maduell et al., JASN 2013; 24:487-97

Prevention of dialysis hypotension??

Mechanism
o Gibbs-Donnan effect
o Cool dialysis effect on post-HDF




Prevention of dialysis hypotension
Gibbs-Donnan effect
0  Gibbs-Donnan effect: The electrolyte reaches equilibrium by diffusion through the dialysis

membrane; however with at non-diffusible anion (such as albumin), there are increases on the blood
side of the membrane, the ion equilibrium collapses, and the diffusibility of Na+ as a cation

decreases
Dialysis membrane Dialysis membrane
Blood site Dialysate site Blood site Dialysate site
T ]
! -~ - Nat_!
- Na* oy O
' - H N
Na* Na* ! Na* Nt i Na
T Nat Na* Na 1. Na*
! 1
! 1

Gibbs-Donnan effect

o HD, Na+ is the same in the plasma and dialysate; the balance is —280 mM with 2 L of water removal.
Post-HDF the albumin concentration on the blood side increases due to hemoconcentration. Na+ in
the ultrafiltrate decreases to 135 mM due to the Gibbs-Donnan effect, and the Na+ equilibrium was

=170 mM.
Dialysate Ultrafiltrate fluid Dialysate Ultrafiltrate fluid
HD Post-dilution online HDF
T [
i 1
Na® 140mM i Na* 140mM Na* 140mM | Na'135mM
I
)
WR 2L x 140mM Substitution fluid CV+WR
140mM x 20L 135mM x 221
2800mM 2970mM
ANa' -280mM ANa* -170mM

Prevention of dialysis hypotension
Cool dialysis effect, ponaver et al., NDT 2003;18:1616-1622

o  HD vs post ol-HDF, cool HD vs ol-HDF,
= Donauer J et al,, NDT 2003:18: 1616-1622
Study A: HD vs post ol-HDF (CV 50mL/min): 25 session, crossover
Study B: Cool HD (35,6°C) vs post ol-HDF : 25 session

A ol-HDF 1/25 91.8 -1.2
HD 10/25 —17 2 94.0 -0.4 —5.4

g OFHDF  1/25 929 12
cool HD 1125 93.5 L1

Post 0ol-HDF = cool dialysis?

High-Volume HDF and Cool HD on Intradialytic Hemodynamics:

A Randomized Cross-Over Trial
Rootjes PA et al., Kidney Int Rep 2022;7, 1980-90

m 40 pts, every 2 week, cross-over, The Netherlands
m standard HD vs cool HD (35.5°C), vs Low HDF(15L) vs High HDF(22.6L)

1.0
= Early-onset IDH

B3 Late-onset IDH

; 1 Total IDH episodes Early IDH episodes
g ‘ ‘ Modality per session P-value® per session P-value’
: “1 S-HD 0.68 Ref 0.32 Ref
8 02 ‘ C-HD 0.21 <0.0005" 0.07 <0.0005b|
LV-HDF 0.51 0.21 0.19 0.09
| Hv-HDF 0.27 <0.0005° 0.10 0.001° |

0.0

SHD  C-HD LV-HDF HV-HDF

Modality
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High-Volume HDF and Cool HD on Intradialytic Hemodynamics: Recovery time from dlaly51s p<0.001
A Randomized Cross-Over Trial Denial for prevention of dialysis hypotensmn [~
Rootjes PA et al., Kidney Int Rep 2022;7, 1980-90 Smith JR et al., Am J Kidney Dis. 2017;69:762-770 E
O HFHD vs post-online HDF (20L) 3
m 40 pts, every 2 week, cross-over, The Netherlands O Blind-random crossover .
m standard HD vs cool HD (35.5°C), vs Low HDF(15L) vs High HDF(22.6L) o HD 50 vs HDF 50pts, 8 week g °
0 = Early-onset IDH - 3
=2 Late-onset IDH Hypotension :RR 1.52
03 o Blood pressure/body fluid side effect :RR 1.81 S
H Supplementary Table S1. Body temperature before and after dialysis
; S-HD C-HD LV-HDF HV-HDF 1 10 u‘)u 10‘00 10(;00
g ‘ ‘ Body temperature (°C) Adverse Events for HD and HDF, Per Session
E Pre-dialysis 362104 ( 363+ 0.41 36.2£0.5 36.1£0.5 /Aﬂble HD Sessions  HDF Sessions RR (95% Cl) p
g Post-dialysis 36.60.4 Lae.a + 0.4J 36.6£0.4 [ 365+ 0.3J
Delta 0.30 0.04 0.35 0.38 Symptomatic hypotension® 112 (5.2) 168 (8) 1.52 (1.21-1.92) <0.001
Pvalue” <0.0005 043 <0.0005 <0.0005 AEs potentially related to BP/fluid shifts” 61 (3.0) 109 (5.3) 1.81 (1.33-2.46) <0.001
~AEs not classically related fo BP/fluid shifts 88 (4.3) 87 (43)  1.00(0.75-1.34) 09
SHD  CHD LV-HDF HV-HDF 1 1 Extra tinzaparin dose(s) or clotting of circuit” 14 (0.7, 37 (1.8 2.68 (1.46-5.00; 0.002
i Post 0l-HDF # cool dialysis? P (s) 9 0.7 0.8) ( )

e ——
Survival : RCT

Peters SAE et al., NDT 2016; 31: 978-984

Survival : EU-RCT

CLINICAL RESEARCH | www jasn.org

SR T .. . o
CONTRAST V2021087109 o Pooled individual participant data analysis: 2793pts, HDF50%
. e . All-cause P-value for CVD P-value for
Effect of Online Hemodiafiltration on All-Caus cunicaL ReseaRCH  wunvimaora JSNZ013. 28487497 HR(95%CI)  nteraclion HR(95%Cl)  interaction
Mortality and Cardiovascular Outcomes ESHOL Omelt < 086075, 099) Quecst — 077081, 097)
Se Se>
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Global trends in HDF

Canaud B, et al. Nephrol Dial Transplant (2020) 35: 398-407

Convection Volume Distribution by Study
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Questions about RCTs

Vernooij RDM et al., Nephrol Dial Transplant (2022) 37: 1006-1013

m The RCTs were not designed to study the effects of convection volumes, with no

randomized treatment targets

m The possibility of confounding by indication cannot be excluded (patients with the
least comorbidities and conferring a lower mortality risk).

m This study population might not reflect the dialysis population given the low mean
age (i.e. 53 years) and little information reported on the selection procedure and

participating centers

m The theoretical relationship between improved survival and solute removal is unclear.

m No upper limit for CV is provided.

New HDF study, RCT

Vernooij RDM et al., Nephrol Dial Transplant (2022) 37: 1006-1013

CONVINCE (EU)
= HDF(CV >23L) vs HFHD

All-cause mortality
Cardiovascular events

Cause and infection-related
hospitalizations

Patient-reported outcomes
Cost-effectiveness

3 years follow-up

H4RT (UK)
m HDF(CV 21L) vs HFHD

Mortality or hospitalization with a
CVD or infection

+ All-cause mortality

« Cardiovascular and infection related
morbidity and mortality

+ Health-related quality of life (HRQoL)
+ Cost-effectiveness

- Environmental impact

> 32 -50 months follow-up

" I
Results of CONVINCE

Blankestijn PJ et al., N Engl J Med. 2023 Jun 16. doi: 10.1056/NEJMo0a2304820

= 2018 to 2021, Total 1360, High-dose HDF (CV>23L) 683, High-flux HD 677,

m Medial follow up 30m, mean CV 25.3L

= Primally outcome: all-cause mortality, Second outcome: cause-specific mortality, CVD, infection

A Overall Survival

Percentage of Patients.

High-dose hemodiaflration
Highflux hemodialysis

All-cause mortality

HDF 118 patients (17.3%) vs HD 148 (21.9%)
(hazard ratio, 0.77; 95% confidence

interval, 0.65 to 0.93).

Follow-up (yr)
No. at Risk

High-dose hemodiafiltration 683 625

High-flux hemodialysis 677 612

No. of Events
High-dose hemodiafiration 0 “
Highdflux hemodialysis 0 54

519
501

105

Effect of Hemodiafiltration or Hemodialysis
on Mortality in Kidney Failure
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Results of CONVINCE

Blankestijn PJ et al., N Engl J Med. 2023 Jun 16. doi: 10.1056/NEJMo0a2304820

m Second outcome: cause-specific mortality, CVD, infection
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Haemodiafiltration for all: are we CONVINCE?

Shroff R et al., , the EuDial Working Group
Nephrology Dialysis Transplantation 2023, https://doi.org/10.1093/ndt/gfad136

m Several questions remain unanswered, in the post hoc analyses of CONVINCE

1. A lower mortality was only seen in patients on AVF. It would be interesting to know the comparative

blood flow rates and convection volumes through different access types.

2. Clearance of middle molecules are more likely to influence outcomes, but have not been reported.

3. When outcomes are stratified by convection volume it may become apparent that somewhat lower

convection volumes may also achieve beneficial effects

4. HDF advantage was seen in elderly and early introduction, but stratified analysis is needed
5. The study was conducted during the COVID-19 pandemic and its impact cannot be ignored

" A Pre-HDF in Japan

www.kidney-international.org

Kidney International (2019) 95, 929-938 .
Predilution online hemodiafiltration is
associated with improved survival compared
with hemodialysis {A

Kan Kikuchi *, Takayuki Hamano ', Atsushi Wada ', Shigeru Nakai * and Ikuto Masakane @/

or predilution OL-HDF for 1 year Excluded (n = 33,560)
(n=272,316) Did not meet inclusion criteria

! ™1+ Dialysis vintage <3 months (n = 5786)

Patients meeting inclusion criteria (1 = 238,756) Dl sesions < o >3 sesions/ k= 745)
HD (n = 227,972), predilution OL-HDF (n = 10,784) Incomplete data set (n = 21,043}

{Excluded (n - 148,548) !
" Incomplete data set for calculating propensity score |

Patients for calculating propensity score (1 = 90,208) ‘

‘ Patients receiving either HD ‘

HD (n = 85,202), predilution OL-HDF (n = 5006)
}—» Propensity score matching |
5000 pai
HD/predilution OL-HDF

" Propensity score matching |

JRDR 2548 pairs 2424 pairs 2004 pairs
HD/high-vol s vl et
2012-2013 | predilution OL-HDF || predilution OL-HDF predilution OL-HDF

Improvement of patient’s survival : pre-online HDF
JRDR: provensitv score matchine. Kidnev International (2019) 95. 929-938
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Improvement of patient’s survival : pre-online HDF
JRDR: propensity score matching, Kidney International (2019) 95, 929-938

CVD mortality

1001 High volume HDF

— HD (n=5.000)
0391 = — Low volume HDF <40L
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Predilution online hemodiafiltration is.
associated with improved survival compared

Limitation of CV?? oo S
:: Volume, L :

normalized to weight (kg), L/kg

Hazard ratio (95% C1)

Hazard ratio (95% CI)
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d
normalized to body surface area,
) L/m? 25

33.3L/m}[/ .
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" A
Denial of effect Association be.tween HDF (vs. I-_lD) and
all-cause mortality, by level of adjustment

of Survival, e

Euro-DOPPS 4-5 Adjustment variables (hotter_worse

Locatelli F et al., Nephrol Model 1: unadjusted* —_— ¢—— HR 1.0 (0.88-1.16)

Dial Transplant

2018;33:683-689. Model 2: + age, sex, vintage S S S — HR 1.0 (0.95-1.23)
Model 3: + 13 comorbidities —_— HR 1.09 (0.97-1.24)
Model 4: + catheter, blood flow rate [————@®—————  HR 1.14(1.01-1.29)

. i Model 5: + BMI, albumin, Hgb @& ———  HR1.14(1.00-129)

woonnsies, W Further trials designed to test the effect of high-volume
™™ HDF on clinical outcomes are needed to adequately inform
clinical practices.

w1 o o

Mortality

" I
Conclusions by Locatelli F

m The results do not support the notion that HDF provides superior patient
survival.

m Further trials designed to test the effect of high-volume HDF (versus
lower volume HDF versus HD) on clinical outcomes are needed to
adequately inform clinical practices.

Mortality risk in patients on hemodiafiltration versus
hemodialysis: a ‘real-world” comparison from the DOPPS

hcmodia‘lysis: a ‘real-world’ comparison from the DOPPS

Francesco Locatelli', Angelo Karaboyas?, Ronald L. Pisoni’, Bruce M. Robinson™, Joan Fort',
Raymond Vanholder’, Hugh C. Rayner’, Werner Kleophas™, Stefan H. Jacobson”, Christian Combe'®,
Friedrich K. Port’ and Francesca Tentori®"!




Effect of Hemodiafiltration on the Progression of
Neuropathy, FINESSE study

Kang A, et al., CJASN 2021; 16: 1365-1375

m RCT in Australia, HFHD vs Post on-line HDF (CV 24.7 (22.4-26.5))
m Age 66 (13)yo, Vintage 3.2 (1.9-5.2)yr, Shr/session x 3times/wk
= Outcome: tc

Extended hour dialysis vs CV volume

FaZaiu AU 101 WOTSE UUIGUIE 1.UY .14 WU 1.00),
log rank p=0.65 . .
Change in mean mTNS from baseline
Hemodiafiltration

Hemodialysis

050 075 1.00

Proportion with better outcome
025

0 10 20 30 40 +12 +7 +1 Bl 8 @

Survival (months) Change in mTNS from baseline Months since randomization

Decrease of dialysis related Uncertain complaint, RLS
Biomarkers for Evaluation of Clinical Outcomes of Hemodiafiltration,
Sakurai K. Blood Purif 2013;35(suppl 1):64-68

Restress leg syndrome
40 -

30 4

20

IRLS score

10 4

20

a1-MG removal rate (%)

al-microglobulin reduction rate as a biomarker of removal

efficiency of online hemodiafiltration
Sakurai K et al., Renal Replacement Therapy 2021;7:10

Reduction rate (%)

Removal amount (mg)

Conclusion

Is there enough evidence to prove HDF is superior?
Dialysis amyloidosis : effective

RLS: effective

Uncertain complaint : effective

Dialysis hypotension: effective or not?
Survival: unknown

L i I R o I R |

Removal a1MG: Possibility for recovery of Antioxidant effect
On-line HDF possible to effect to HD patients




Thank you for your attention

If you have any questions, e-mail to

h-kawanishi@tsuchiya-hp.jp




