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Clinical Evaluation of Protein Permeating Hemofilter and
Analysis of Middle Molecules in Ultrafiltrate

Saito, A., Chung, T. G., Kanazawa, ., Oda, O. and Ohta, K.
The Bio-dynamics Research Institute, Nagoya, Japan.

Hemodiafiltration repeating a period without filtering protein and one filtering
considerable albumin, transferrin, etc. per treatment, switched for 2-3 mos have been
performed in 3 patients with numerous complications. Changes in clinical conditions
have been observed and the ultrafiltrate obtained from the hemofilters was analyzed.
The Rhone-Peulenc RP-6 and the Toray B1L were used as a non-albumin filtering
hemofilter and the Cordis Dow Duo-flux , as an albumin filtering hemofilter. Several
effects were seen at Duo-flux treatment period. Elevation of hematocrit was striking,
ectopic calcification unable to be treated at RP-6 and B1L treatment period
disappeared in 2 patients and pruritus and irritation were eliminated in the 2 patients.
Although 5-8q of protein was lost with Duo-flux, there was no reduction in serum total
protein and transferrin. Nine kinds of protein with molecular weight smaller than
transferrin (8,000 dalton) were detected in the ultrafiltrate obtained at Duo-flux
treatment period. Although a striking increase of removal was seen at fraction a which
is of the highest molecular weight out of middle molecular fractions, there was no
difference in the removal of middle molecular fractions smaller than this. Key words:
Protein permeating hemofilter, anemia, middle molecules, hemofiltration.

JINKO-ZOKI (Jpn J Artif Organs), 10(6), 907-911, 1981.
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¢ We started using “MCO” like membranes since
1981 in Japan.

*  Most treatments including both HD and HDF have
been performed with this kind of membrane.
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Table 1 Dialyzer categories in Japanese
reimbursement system until March 31,2016

Clearance for b,-MG .
HEMO study Class [mL/min] Reimbursement
Low-flux| @ <_V_ery lowflu_x 10 Low
; — ~fiux
High-flux ®(_'-°W _
S —  >=10~<30
P Mid7High-flux
(M j<—— >=30~<50
(V) >=50 ~ <70
AN I‘\ s W
[ [~ Super __ .
VST highae 70 High
1) Exp. Cond.: Qg = 200 mL/min, Qp = 500 mL/min, Qg = 10 mL/min/m2.
2) A,=15m?

3) If Agis NOT1.5 mz, use of the closest model is recommended. Clearance for
b,-MG under A,= 1.5 m2may be estimated by using the performance
evaluation equations with K,A as aconstant.
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(ll'microg IObU I | n ((ll'M G) Experiment @performed by Prof. Tomo (Oita Univ., Japan)
Exp.1,2 3.4

- 2mM FeSO,+2 mM DATAPAC (100uL) + 20 mMH,0,
Is a,-MG a toxic substance to be removed? (100pL)

Exp.5.6,7.8
A model has been proposed in which A1Mis 2mM FeSO4+2 mM DATAPAC (100pL) + 20 mMH,O,
described as a circulating “waste bin” which (100uL) +recombinant o,;MG (60ug) ~ (Nipro Co.)

. . S Exp.9, 10,1112
continuously removes free radicals and oxidizing
. . 2mM FeSO,+2 mM DATAPAC (100pL) + 20 mMH,0,
agents, particularly heme, from the tissues.

(100pL) + recombinant ALB (123 ug) (SIGMA)

Since a,-MG is a very strong anti-oxidant, The same moles of a1MG and ALB were used.
it should be removed from the patients on Chemiluminescence was measured by Promega after addition

dialysis to accelerate the turn-over. 9 (et i) U seE
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Fig.8 Cross-section of the polysulfone dialysis
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ELISIO Product Range

f ‘ High Flux ELISIO-H
& | "Mild-High Flux ELISIO-K

# | Middle Flux ELISIO-M

Removal Performance

Mild High-Flux means high flux dialyzer which will show smaller
amount of albuminlosses comparedto ELISIO-H.

25

Why is the survival rate of Japan better ?

(Survival) Adjusted for demographics and comorbidities

Japan (ref)

US vs. Europe (RR=1.33) **

0.0 10 i 3.0 (Years)

Fig.13 Survival among HD patients in Japan,
Europe and the United States

Source: Edited and created by NIPRO based on Robinson,
BM and Port, FK. CJASN 4: S12-517,2009

- Super High Flux ELISIO-HX

I
| | ELISIO-SHX g

.

Why the survival rate of Japan is better ?
c Percentage of AVF shunt is high

Patients can follow the schedule of dialysis
in Japan's case

@ Much more treatment time by doctors

@ ?

And more factors are correlated with this results -
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99+

IV Class 32% High Flux ELISIO-H

High Flux ELISIO-H

Mmild-High Flux ELISIO-K 2%

1V class 32%

I Class 0%

NIPRO has a long experience with High-Flux and Super
High-Flux (ELISIO) in Japan's market as one of the
market leader

Middle Flux ELISIO-M 7%

Removal Performance

IT Class —I‘ 1%
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P2ZMG is reported as one of the risk factors of dial
amyloidosis and mortality rate also increases in
proportion to pre-p2MG concentration.

Pre-B2MG concentrate [mg/L]
Fig.14 Relationship between serum p2MG
concentration and the mortality rate

Source : An overview of regular dialysis treatment inJapan
as of Dec. 31,2009

¥ p<0.05 vs. High flux.
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Fig.15 Analysis of Dialyzers’ impact of life prognosis
(New evidence from JSDT 1)

Source: Abe M et al. Nature.2021.
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And more factors are correlated with this results - - -

It is reported that one of the most important
factors is the “difference in dialyzer” for an impact

on life prognosis

The 63rd Annual Meeting of the Japanese Society for DialysisTherapy

Contributions Made by Super High-Flux Dialyzers Based on
Biocompatibility and Prognosis

Masanori Abe P Chairman, Division of Nephro
epartment of Interna
School ine

15
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The data were picked up from 136,656 dialysis patients

Fig.16 Analysis of Dialyzers’ impact of life prognosis
(New evidence from JSDT 2)

Source : Abe M et al. Am J Nephrol. 2017.
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Conclusions

1. Current trend of Japanese treatment is on-line
pre-dilution HDF, expecting even better clinical
outcomes.

2. Removing a,-MG is important not because it is
toxic but because it should be renewed.

3. A new high-end ELISIO family member, HX, is
available (for HD only) that is expected a little
higher removal of medium- and large- middle
molecules with a limited albumin leakage.

46|

CHAPTER 1
DIALYSIS DOSE (SMALL SOLUTES) AND DIALYSIS TIME

Statements

1. Dialysis dose is expressed by the single-pool Kt/V for urea
(spKt/V). (1B)

2. Measurement of the dialysis dose is done at least once a
month.

3. Recommended delivered dialysis dose by spKt/V is the
following:
i.  The minimal adequate dose is 1.2. (1B)
ii. The target dose is 1.4 or higher. (2B)

4. The recommended minimal dialysis time is 4 h or longer. (1B)

*These recommendations are for patients with maintenance HD three times

per week for less than 6 h.

i Qg =200
Qg = 200 mL/minf\ | mL/min
B
. | Ca
o | i) AW L_Bgc
: s
F ! i
Qe = 10mL/min - Qe = 10 mL/min

In-to-Out v Out-to-In *
filtration sotn filtration i
tratio V =2000 mL, 37°C tratio V =2000 mL, 37°C

Fig.11 Forward (In-to-Out) and backward
(Out-to-1In) ultrafiltrationexperiments =

11/29/2023
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A semi-quantitative index for asymmetricity
of the membrane from ultrafiltration
experiments

Index for Asymmetricity (1A)

s.c.in Out — to — Infiltraation

2015, 19, S20-S25

IA =
s.c.inIn — to — Out filtraation
s.c.: Sieving coefficient [-]
1) Yamashita AC, Masaki H, Kobayashi E, Sukegawa T: Hemodial Int
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Fig.12 Molecular weight spectrum of IA

2) Yamashita AC, Kakee T, Ono T, Motegi J, Yamaguchi S, Sunohara T:
Membranes 2022, 12, 624
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Fig.14 Forward and backward dialysis experiments
to investigate the membrane structure
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Cp [mL/min]

ATA has anti-fouling feature due to a
better smoothness of the inner surface.
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In on-line pre-diiution HDF,
« normally net Q) is greatly reduced due to substitution,
then the diffusive clearance should be significantly reduced.

Dialysate flow distribution
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Fig.10 Membrane structure and mass transfer
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In on-line pre-dilution HDF, relatively smaller
amount of ultrafiltration may decrease clearance.
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