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The high-volume pre-dilution on-line HDF
(HV Pre O-HDF) is the ideal blood purification
method from the point of amino acid nutritional
view
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Background

Japanese dialysis patients: Mean Age and Distribution
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Lifespan and Rehabilitation of Dialysis Patients

[Elderly ESRD patients with sarcopenia and frailty have been recently increased in Japan.
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Diagnosis of Frail

CLINICAL FRAILTY SCALE
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Shrinking  Unintentionally lost 2 kg or more in past 6 months
Weakness  Grip strength <28 kg in men or 18 kg in women
Exhaustion In the past 2 weeks, have you felt tired without reason?
Slowness Gait speed <10 m/s

Low activity  Engages in moderate levels of physical exercise or spor
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Issues with HD patients
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It's important to prevent frailty, sarcopenia, and declines in physical function and activity level.

As for albumin, it is possible to suppress albumin loss under the current dialyzers.

Nutrient loss during dialysis ?

Amino Acids and Albumin

Table 4. Amino acid losses in the dialysate with different dialyzers
9)

(umolftiter; N
PS-6th
Amino acid CuU PMMA PS-1st use reuse
I-Methylhistidine 1712 1009 1719 NM
3-Methylhistidine 21 +14  13:14 21+11 NM
Alanine 49x2  R13 M2 4=z
Arginine 167 12+5 188 2+17
Asparagine 117 7742 126 27 % 11°
Aspartate 10£03  06+02 08%05 46x27
Citrulline 115 80x50 118 12x9
Glutamate 82100 18x4 =1 2323
Glycine 4930  39:r18 53x33 8458
Glutamine 010 R2r12 L2x12 024
Histidine 72236  64%27 96x43 132x62
Hydrosyproline ¥
Isoleucine
Leucine
Lysine
Methionine
Ormithine
Phenylalanine
Proline
Serine
Taurine
Threonine =
Tryptophan 32514 26%09 =11 73:27
Tyrosine 68%39 52%30 7934 9640
Valine 31z15 7+1l 362160 S2x12
Total 4ST+178 3824102 SM4*190° 804+ 302
BCAA 6328  STE2  19x3 102
Essential 13962 117+42 169273 21465
Non-essential 318 £ 118* 265 + 63 335 120 590 * 246°
Total g/dialysis 72%£26 61+15 80+28 122+ 44

Amino acid and albumin losses
during hemodialysis

Ikizler TA, et. al: KI Vol. 46
(1994),

pp 830-837

Total amino acid loss
6.151.5-12.2+4.4 g/session

Values are given as mean + D,
“P < 005 vs. PMMA.

P <005 vs. CU.

<P <005 vs PS st use,




11/28/2024

Koto et al Renal Replacement Therapy  (2022)8:51

ipsidoiorg/101 166/41 100035004414 Renal Replacement Therapy

: s - ®
High-volume pre-dilution on-line e

hemodiafiltration is the adequate blood
purification method from the viewpoint
of amino acid nutrition

Motoko Kato', Shunichiro Urabe'”, Shohei Matsuzawa', Akira Kato', Momoko Fukazawa', Emi Hiyama',
Asami Kuri', Noriko Mikarni?, Yukie Kitajima®, Miho Hida?, Kenichi Kokubo* and Toru Hyodo®

[ Aim]

It seems to be important to restrain these amino acid
losses during dialysis session from the point of
nutritional view. We analyzed the amino acid losses
that occur on performing high volume pre-dilution
on-line HDF (HV Pre O-HDF) , HD, and post-
dilution on-line HDF(Post O-HDF).

[ Methods ]

We compared the amino acid and albumin amount into
the total waste fluid, reduction rate of , -microglobulin
(B, -MG) and Kt/V (urea) in same 9 patients when they
received HV Pre O-HDF, Post O-HDF and HD.

Number of Patients 9
Gender ; N Male:7 Female:2

Age ; years 71.4%2.5

_ Dialysis 93%7.1
vintage ; years

Diabetes ; N 4

Patient characteristics

[HV Pre O-HDF and HD prescription]

HV Pre O-HDF HD
Hemodiafilter MFX-21Meco  FX-220
ialyzer
Dialysate flow rate 600ml/min 500ml/min
Replacement flow rate 400ml/min -

Replacement fluid volume 90L/session -
Treatment time 4hr
Blood flow rate 200ml/min

Hemodiafilter MFX21Meco(Nipro, Ltd) was used for HV Pre O-HDF and
Dialyzer FX-220(Fresenius Ltd) was for HD. These hemodiafilter and
dialyzer were designed to suppress albumin leakage as possible as during
dialysis session.
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[Post HDF prescription]

Post O-HDF
Hegf)diaﬁlter MEX-21Meco
ialyzer
Dialysate flow rate 600ml/min
Replacement flow rate 400ml/min
Replacement fluid volume 10L/session
Treatment time 4hr

Blood flow rate 200ml/min

Hemodiafilter MFX21Meco(Nipro, Ltd) was used for HV Pre O-HDF and
Dialyzer FX-220(Fresenius Ltd) was for HD. These hemodiafilter and
dialyzer were designed to suppress albumin leakage as possible as during
dialysis session.
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[ Results]
Table 2 The subjects general condition
High-volume Pre Post O-HDF HD pvalue
O-HDF
High-volume Pre O-HDF ngh»wlume Pre
vs. Post O-HDF
Body weight (ko) s84£96 0964
Serum albumin (g/dl) 33203 0055
n day) 080007 0 1 oam
Rl 897453 9 062
Total AA (nmol/mi) 24394333 278233 0095
NEAA (nmol/mi) 16774284 8514312 0372
EA (nmol/mi) /6296 931292 002
BCAA (nmol/mi) 35756 43865 0574

Post
O-HDF
vs.HD.




11/28/2024

Table 5 The B,-MG reduction rates and K/V for urea among the three procedures
High- PostO-HDF  HD pvalue
volume Pre
O-HDF High-volume Pre  High-volume Pre O-HDF vsHD  Post O-HDF vs HD.

O-HDF vs Post

001

[ Albumin losses]
[g]

z
]
©

0.8
0.6
0.4
0.2

Undetectable

HV Pre O-HDF HD  Post O-HDF

The albumin losses of three methods were undetectable.

[Discussion]

@ : Because the amino acids concentration on the blood side
decreased with dilution, it was thought that the diffusive effect

of amino acids were less likely to occur with pre-HDF than with
HD and post-HDF.

@ : The HV Pre O-HDF can restrain the amino acid loss more
effectively than the less volume Pre O-HDF.

[ Conclusion ]

The HV Pre O-HDF can restrain the amino acid loss more
effectively than HD and Post O-HDF. Both of hemodiafilter
and dialyzer which were used in this study showed extremely
low albumin leakage. This method is most powerful method to
restrain amino acid and albumin losses in order to keep
nutritional condition to avoid sarcopenia and frailty in elderly
ESRD patients.
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‘Other papers about amino acids loss and HDF

ORIGINAL RESEARCH

Differences and Effects of Metabolic ® ot
Fate of Individual Amino Acid Loss in
High-Efficiency Hemodialysis and
Hemodiafiltration

Stefano Murtas, MD,+ Roberto Aguilani, MD;+ Paolo ladarola, PhD;t M. L. Deiana, MD,*
R. Secti, RN, M. Cadeddu, R

+ and Piergiorgio Bolasco, \

Joumal of Renal Nutriion, Vol 30, No 5 (September), 2020: pp 440-451

Substitution Volume of Pre-dilution On-Line HDF : 47 L
Substitution Volume of Pre-dilution On-Line HDF : 21.7 L

Table 3. Loss of Amino Acids (AAs) in mg per Hemodialysis Session in the Three Different

HED HOF post HOF pre
Essential Amino Acids
(EAAS)
Valine. 319+ 131° 339 = 102°
Histidine 282 x 1427 312 =118
Loucine. 221 = 85=+ 237 = 857
Phenylalanine 200 = & 186 = 877
ine. 196 + 817077 237 2514
i 147 + 7450 172+ 88
Isoleucine 147 + 61 152 x 34
tophan 98+ 367 85+ 317
Methionine a7+ 12707 34+ 10477

Total AA loss, m

1656 = 703

802 + 507

3573 = 284°

3192 1314
221 * 85+
147 + 614
687 + 69"

6096 * 15

64 =
246 = 10124
150 = 584
739 = 7474

6131 = 155"

152 x 51009
169 = 88y
102 = 3472

339 + 102%
237 = 857
152 = 34
728 = 734

6213 = 161

Joumalof Al Ogans (2020 23342-347
5ol 10.1007510047.02001 72

ORIGINAL ARTICLE

Artifcal Kidney / Dilysis

Amino acid losses are lower during pre-dilution on-line HDF than HD
of the same Kt/V for urea

Toru Hyodo? Mio Hida?
Kenichi Kokubo*
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Table 1 Patint characterstcs

HDF, hemadiafiltration; HED, high-effciency hemodialyss.

0300, p < go1, 008, p g, OO

P<.028,5:P < .05 4P > 05.

Not significant change of total amino acids loss among HD, pre-dilution and post-dilution HDF

Substitution Volume: 60 L

HD Onine HDF_p value
Number of atients () 0

Age (years) 669534 641273 0153

sex

Male,N (%) 700 860

Female, N (%) 360 200

Disbetes mellitus, N (%) 700 5(50)

Dialysis vintage (years) 34347 73265 0124

Dry weight (ke) 51297 S6xlll 075

Treatment duraion (h) 420 40

Bl « 200 20220 <001

Dialysate flow rate (mLmin) 4630293 5650425 <001

Substittion low rae (ml/ 25284264

min)

Substtation volume (L) 040 T ———

20262377

Ultaitation volume (L) 21502765 0014
KV for U 146025 1462031 0976
Coreactive protein (mgldl) 0172009 0283039 0379

ata are expressed as means £ standard deviation unless stted

D
otherwi
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Amino acid losses
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: Nakayama, et. al: The suppression of amino acid leakage by High flow on-line HDF.

© K 'Suzuki, et. al.: Food and nutrition according to blood purification methods.

Papers in Japanese

Nara Medical Association Dialysis Division Journal (1343-2877), Vol. 28, No. 1,
Page 41-44 (2023.01)

[HFH has a greater effect on suppressing amino acid leakage than HD and is a usefy
dialysis dialysis to counteract dialysis-related sarcopenia.]

HDF(pre-dilution v.s. post-dilution)

Clinical Dialysis (0910-5808) Vol. 39, No. 12, Page 1385-1389 (November 2023)

[The pre-dilution on-Line HDF has a low amino acid leakage rate and is excellent
from a nutritional perspective.]

[Conclusion]

For elderly dialysis patients, pre-dilution On-Line HDF with
high volume substitution (> 60 L per session) and low albumin
leakage hemodiafilter should be recommended from the point
of nutritional view.




