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# # 6370085730 : MAJOR MEDICINE
KEYWORD: Dialyzer reuse, Super high-flux dialyzer, Middle molecule uremic toxin, B2 microglobulin, aL1-
microglobulin, free light chain, indoxyl sulfate, Total cell volume
Piyapun Prapunwatana : Comparing the efficacy of hemodialysis with super high-flux dialyzer between first
use and repeated use. Advisor: Prof. KHAJOHN TIRANATHANAGUL Co-advisor: Assoc. Prof. ASADA
LEELAHAVANICHKUL

Background: Although hemodialysis (HD) with single use super high-flux dialyzer (SHF) provided comparable
uremic toxin removing efficacy of both small (such as BZ-microglObulin (BZM, 11.8 kDa) and Ol1-microglobulin (QL1M, 31
kDa) and large (for example A-free light chain (AFLC, 45 kDa) middle molecules to high volume post-dilution online
hemodiafiltration, the single use SHF is expensive. The present study was conducted to compare uremic toxin removing

effectiveness between HD with reuse SHF and single-use SHF.

Methods: In this single center prospective study, 5 stable thrice-a-week HD patients underwent 3 periods of
HD with reuse SHF dialyzer (ELISIO-21 HX), reprocessed with peracetic acid. In each period, one SHF dialyzer was
maximally reused for 15 times. The BZM clearance and RR values of BZM, a1Mm, AFLC and indoxyl sulfate were
compared between the 1% use and the 2™, 5™ 10", and 15" use. The 1% use of each SHF dialyzer was utilized to

represent the single-use SHF dialyzer. Dialysate albumin lost and serum albumin were assessed.

Results: A total of 15 dialyzers were analyzed. The clearance and RR of BZM were comparable between the
1% use and 15" use (127.2 + 18.3 vs 114.4 + 17.2; p 0.926 and 85.5 + 5.9% vs 82.5 + 3.5%; p 1.00, respectively). The OL1M
RR was also comparable between the 1% use and 15" use (27.1 + 155 vs 21.7 =+ 12.7, p 1.000, respectively) The A-FLC
RR was 50.4 + 4.9% at the 1% use which was significantly dropped to 46.0 + 5.3%, 40.0 + 5.8% and 32.3 + 4.9% at the
2", 5™ and 15™ use, respectively (p < 0.001). Dialysate albumin loss was significantly decreased from 1.01 + 0.73 g at the
1% use to 0.19 + 0.30 and 0.06 + 0.17 g at the 2™ and 5" use, respectively, and undetectable after the 10" use. No

statistically significant changes in serum albumin and Kt/V were found.

Conclusion: HD with reuse SHF dialyzer provided comparable ability to remove B2M to single use SHF while
the effectiveness in removing A-FLC was gradually reduced after reuse. The removal of A-FLC in the 5" use SHF was still
comparable to high-volume online HDF. In conclusion, HD with reuse SHF dialyzer reprocessed with peracetic acid can

be an alternative method to single use SHF with similar efficacy to high-volume online HDF at the 5" use.

Field of Study: Medicine Student's SigNature ........cocceeveencene.
Academic Year: 2021 Advisor's Signature .......ccccoceeeueveene.

Co-advisor's Signature
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1.1 Anuddnuaziiunvesdyminisidy (Background and rational)
fihelsalameiFessiifeddsunimendenlutsumalnedisiuuintuegismng:
Tuszevnan 5 U saudt a.a.20140 fa p.a.2020? Q’ﬂwﬁlﬁ%’umsﬂamﬁamLﬁumﬂ 49,719
s WU 129,724 evideriinduds 2.5 w1 n1sUssdunmnimnisnenidonmiuuuIng
unsguldadnsnisedage (Kyv) adusunuvesnisidaansy3invuindn ay
Auuztihvesdonunitvfiinswenidendoededlaiion we. 2557 smuailivang
single pool KV (spkt/V) innndaviewinfu 1.2 dmsunisrleniden 3 asweduantt wie
wnnivdeiniu 1.8 dmunsreniden 2 adweduanii Wedsuidiuamnimnisweniden
yosguinonlaluuszmalnenuinauade spkt/V ogi 1.8+0.8

1 =3 Y Y Y X voa S = o o/ Y]
agalsinnudagtuunldugiislsalannesesliongdugnay inlinunisaavesans

]
[y [

g3invUIANA13 (middle molecule uremic toxin) kaza1sg3innTuiulusiu (protein-
bound uremic toxin) L‘I‘jaﬂf\]’mmwlaﬂLﬁ@ﬂﬁ?ﬂ%%ﬂ?@igﬂu (conventional hemodialysis,
HD) lsianansardnansg3invuiananslsiegnaiussdnsnim msAswesansy3invuinnans
L% U BZ—microgLobulin, QAl1-microglobulin, immunoglobulin free light chain, hepcidin,
fibroblast growth factor-23, interleukin LLﬁzﬁﬂig%ﬁﬂﬁﬁUﬁUIUiau 19 indoxyl sulfate
wae p-cresol AANUFUTUSAUTAIINTFTIAUaLAIENNANINAINLSALNINGOU AT
i 017 lsnalaunznaeniden TsndedniauFess anzlafinans nmgynlnauinig uae
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nsfage’™ >

a1sg3finvunnasaunsawugesmuualanaidu 3 nau loun small-middle
molecule 3u9 0.5-15 Alanadu 1wy B2-microglobulin vwa 11.8 Alanadu medium-
middle molecule vu1a 15-25 Alan1adu 14y K-free light chain au1a 22.5 Alaniadu
way large-middle molecule aunm 25-58 Alamasu® @y oL1-microglobulin ¥wn 31 Ala
aaduuay A-free light chain aunm 45 Alamnadu B2-microglobulin Wuanswedmulng
wialuana 11,800 anada deingnldidusunuves small-middle molecule Tunnsdnun
Ussavsdnaneanisweniden B2-microglobulin Wussdusznaunilees HLA class | Tngly
azUnd B2-microglobulin azgnidmeanyslaiililifinsdslusisnie uiiiledinngla
NeFefadusresiiarunu sy B2-microglobulin ludenanunsaadlana 60 i vinlviiin

< [ . a ¥ (% 2
nisazauluansezluased (amyloid component) LinlsAdadniauuusIniuula
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wonndganuinsgau B2-microglobulin Ngstuludenduiusiudnsinisidedin
Tnaanzdiedlingannni 27.5 fadnsu/indans (un./ma )"
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2 FMdunien F5usn Ao n15tRsElulnesASTY (hemodiafiltration, HDF) Faunns

(Y e

Y A 1 . . A o a [ vl . Ao o
TdeAreINIUNS (diffusion) IMdnansgsinvuiadnlafuaznismi (convection) AMdn

N a va 1Y o w aa X a o & v = a
a1sginvuinnaaled uidedninvesisihe msfiuauansan smIndudedinisidy
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nseagivajiiay laun fInses super high-flux (SHF) anUsimagu visefinsas medium
cut-off (MCO) 31nnIvglsy laeiindnnispe Wawiauaudfsinseddvdsnsesvuinlvgdu
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fuldlunhenlaiiey desvesnislddansessingfivey Ao aunsaldiswenideauuuiinsgiu
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9 Y
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Aoud1egs Feenadalidvanegiuuiunvesusemalnedegud lnieudulngldnssuiunisi
minsesndunldruiietisandunuiidisndanswendenlainedu Feannsdnely
= i 1 ] & < Tvw = v (8)
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UINTFIUAIBAINTDIFAN (low flux) n3esianseszing (high flux) SaudunisufInges

<3

(% [
[

nduinlden 5-20 A3 FaumnsnanUszmaneldgaiiduinandansesdounisldfnsess
Tngifurwuuuldnsaiion (single-use dialyzer) 1nninmstdansesnduntldsn® wieven
Foasestlulaegiunstu Wuludsemadunuinnnnitfesas 90 vesnswenideni]
nsldsnses SHF 1

A15UNAINTBINAUNNLTE I NUINYI IINSUAIREsesTNvEInnatsUdsudastuaneu

Y
¥

Juagiiuvilnvasinewaraisvinanuarenlarslioninged I5n1sUsediulszansam
mnsesneutnauinldgmuiinsguludagduldnisAuau total cell volume (TCV) 101
wn TCV anashiifiuiosas 20 duiusiunisanasvesnsvingiinuuindnanasliiiuies

Y

a¢ 10 agalsimunuingl TCV fanadhiduiusiunisudeansgsinvuinnaslaeanigly



Aans0¢ high flux dwsuiinsesgingivewdslilinnsfinwdsseaninmeesiinseamds

o [y Y

nduanldguilosnndinsesgnudnuiiieldaiauned msdiiinsesgingfivawnauunlyly
S a ! A g vy, L o Y = o a a =i o w
griigasamneiaigUislanesedidlemadfisiinsesUssdansamesiaunsaiidnanse
aa vad LY 1 ¥ £ o & 4 = = = a a
sinvunnanslafnvulagusendnenldang Jegndudedinsfnuifelsz@nsamuazainy
Uaensevesiinsasnguiliisiunoudiunligieganinewing
A lfeiMsAnyUseansdnsnismianansysinuuinnans wazn1sayidedayiiu

TWluhenladiuvesiinges SHE wasaniunszuiumstinduanldgnindanuuwansieain
nstduuuasufgunteeiiieda mnnuitlseansdnavesiinsewmaainduuildgilila

= ! a o o w =) (% a g d ! é{ o Y a [
WasuwUasegildedAy wasnisgadeday Tuluthelaiienlig@uawhliiindunse
sagUae vy lilusuiangUlslaiesesdudssmalnedlantadnfanisenidenid

Uszaninmasdulaeienldinglnainesiy

1.2 A19UUBIN157398 (Research question)
1.2.1 a1nnunan (Primary research question)

- UsgAnBAnAniIAnAn (clearance) ansg3dnunalutanavuinnats Bo-
microglobulin (11.8 kDa) ¥ein1sWenifenunfnigfinsasgingiiiay sening
nsldmSausnuaznstnduanldgndsit 5 uansnafuvield

1.2.2 A191U594 (Secondary research question)

- 9m31n1350158Mad (reduction ratio, RR) ¥09@15 B2-microglobulin, OL1-
microglobulin (31 kDa), A-free light chain (45 kDa) wag indoxyl sulfate Tu
fiaelaneFesissorgaiiefiviinisendenunidiofanseasing fimw
sewinnsldrSausnuasnsihnduanldgunnsineunseld

- indayfufigydemaheladedlugtiefivendentnfdeiansesslg)
fuy seiemsidndausnuaznshnduanldsuansneiuniell

Y a

- sgaudayiulubfenvesulininidudsundategalsdedinsnenifenme
1a o o w v g
5993 afiitayniinisindunlda
- dnsnsnnveufinidenuns (erythrocyte sedimentation rate, ESR) lugUagls
& o Y Ao d DY 1a o o  w o
MeisesreraaveNiinseniiensigfinsessngivawninisinduinly

FudasunUasasnals



AUAdLNUSVRINTSUAULUAaIYD total cell volume (TCV) AUNIS
Wasuuwlaswe reduction ratio o 9&@15 B2-microglobulin, QL1-

microglobulin, A-free light chain wag indoxyl sulfate nauFINTOIFINgY

faesnauu s udusgnls

1.3 IngUseaeAvaen1sIde (Objective)

1.3.1

1.3.2

QUIZAIANAN

WialFouifisuuszansdnavesianses lasieuiisy B2-microglobulin
clearance wasn1sweniBenunfifeiansosslng fimwsninanisldnduands
Wisuadtounmsidfnsesnduiion wazmsldsnsesnad 5

UIZHIATD

s
a Y

WewSsufisuuszansdnanesdinses InswTeuifieu B2-microglobulin
clearance Basn1sWoniAanUnAdaedansesslvgfitay seninenisldadausn
warnsldsnsesnsadl 2, 10 uag 15

diewSeuiiieuuszansanavesinges tnelUSsulisy reduction ratio ¥e4an3
B2-microglobulin, Ql1-microglobulin, A-free light chain wagindoxyl sulfate
Tugthglaneitefssszaniinefivhinislenidonunfdeiinsossivg fuay
sewinsldndausn waznsldsnsesnsadl 2, 5, 10 uaw 15
dewFeudisuUnusayiufigydomsaioladedlufielameEessiven
\WenUnAnIefnTaagingiiiay sswiemsldadausnuaznsldfinsesnsed 2,
5, 10 wag 15

diafnuwiauduiusvesniswdsuulasves total cell volume funis
WasuwUasves reduction ratio vo9 B2-microglobulin, QL1-microglobulin,
A-free light chain wag indoxyl sulfate dlofinnsldsnseandad 2,5, 10 way
15

a

WadnwInsidsuulasvesseaudayiivluden lugdUlslaineisesisves

Y
Y Ao - DY 1A A o w w3
gavnegiinswenidenmeiminsesgivgivuniinisuinduunlye
Wefinwinisnsgdunssnaulusniniglaegainardnsinisanvedinidenuns
ludUaglanesestssevanyneivinniswenidenmeiinsesginafiriuiiinist

nauuN T



1.4 duuAgu (Hypothesis)

a |

- UsgansAnalunismdnansysiinvilasiiag vesnisneniienunfcedinsesgivey

PAwNEIUNTEUINNITUNNAUL I TuNSIRIN589A599 5 tlwnna1sluainnisiy

ASALSA

1.5 ASAULUIAMUAATUA15I8 (Conceptual Framework)

JUANT 1 wanInsauLUIAnTUN1TITY

End stage renal disease

Dialysis vintage

Beta-2 microglobulin

Type Dialysis

of dialyzer

Uremic toxin clearance prescription

Dialyzer

reuse

Albumin loss

Efficacy Inflammation

1.6 Yemnasosdy (Assumption)

- snsesslngfueslunmsfinuilldianges SHF fu ELISIO-210HX

- aszvaunistfansesndunilie (dialyzer reuse %#3@ dialyzer reprocessing) 11
MIUUIANTFIUVBY The American association for advancement of medical
instrument (AAMI) wagldnsalosos@an (4% peracetic acid) \Wuarsviainm
avemuazansale

- ﬁwu%qméqﬂ (ultrapure water) fil#luauAdeidaanuumal joaEesnasios
ihuigvdiionisvlenidendasiaioslaiion we 2564 vosUszmalng lnogudl
Feulusuiseiinsfing ultrafiltration 2 fafiedeslaies dWeldaunminenle

Wignddwauwuaiise < 0.1 CFU/ua. waz endotoxin < 0.03 EU/ua. udummnin



tiusndmdunisenidensesinses SHE Wesaniinisldinses SHE dnnsiia
mansesdounduresindngiiuag (backfiltration) unninsléfanses high flux

- quinlasedoves a1sfildlunis@inun free indoxyl sulfate (223 aadu), P2-
microglobulin (11.8 Alam1asu), -1 microglobulin (31 Alanasu), A-free light
chain (45 Alamasu) waz albumin (66.5 Alanasiu)

- $redmansenisvenidenludsemdlnendsadiazdszana 1800 un® uazianses
Bonsian 800 U Aldseaduniswendenuuuldiinsesnsafioauseanm 2600
um mnAnAlgIelunisanesnnasdniusingesUseana 100 U NMSHFEINTaY
5 afsAnldaneiade 2060 Unanasieray 21 winlddnses 10 adsAnldanoiade
1980 Uwanasieray 24 winlddanses 15 adsAldseiade 1940 umanasiovas

a

25 mMsdnwiladldussansananesiansesiingléadedl 5 utaguszasdudn
desniinisldianses 5 adsaunsoanduyuluniswenidenldussuadesas 20
sgiinsliifiudu 15 ads amnsoanduynnisiendenlddosar 25 wieudn
\igeSeeay 5

- audlamenildlunsf@nw lawn gudlaienlsmeuiagwansel annaalng

1.7 Ardenaudeujianisitlélun1sade (Operational Definitions)

1.1.1  msWenianund lneldansasslugiay (super high-flux hemodialysis)
maneds mMarlenidonuuuInasuszeraa 4 9alus deszuuiuiavsgs Tay
n15lEINTas SHF gu ELISIO-210HX tagdnsinisinariuveuien (blood flow
rate) WU 400 Tadans/undl uay snsimslravesinrufinses (dialysate
flow rate) i 800 Hadians/wii

1.1.2  nszurunsiidansasnduanldan (dialyzer reuse) 1989 uansgIuTes

AAMI AszUIUNsEITINTaanduanlddvasaudvianfanlsaneguIagansalll

a

23% 33ndnAenisldinsesdnludf (Meditop KIDNY KLEEN Dialyzer

Reprocessor, Model COMPACT Il) 35589A0n15lduaainsilasuniseusy

(%

JUNBUNITUIAINTDINAULNITEN 921935 999480LAT090 M LUTRAKILADUNUAINY

o
o w

Rana1nviseliaudenAdludinses Inedivunaundifunall

o

1%
[ a

i N13A9EINTRN (rinsing) nataInAugan1sHaniden Ainsesaslasunisdng

WHeARNAAIEUIUTANTNHIUNTEUIUNISSIBTARealuT A (reverse



osmosis) Tufl Tnedanagnuasasiden (blood compartment) Lag997
thenlaiey (dialysate compartment) aunseiislidivaudennndng
i AINTIVERUANMNINAINTB (performance testing)

a. mstavsinasfnsesiaden (TCV) Tnemsinsummsiiuilasesdon
ynanauvdetiosninfovay 80 foindansesdennmain uayliv
n&ualden

b. mMsfnausiusatlsfanseden (pressure leak test) lnan1sdnusu
g1nantelufinseaileieasdenlusl 250 un.Usen wasdnaliifu
SzEzlIan 30 W WNALALAAAININATT 10 Ui UTENEDINRINTEY
Hoununmuaglshindunlden

. msgnideiinges (disinfection) Ingldnsaioserdinanuiduduton
a¥ 4 (4% peracetic acid) Usunm 3 whwesSunnsianses Tathenly
TaEa99s1den (blood compartment) uazsastnenlaion

(dialysate compartment)

1.8 989110 1UN15398 (Limitation)

- mAfelaildRudoyannadiitinsiidansesndualien vilienassylallddaaui
fnsesdudeussansananadldluldiomniags

- fhnsesudazviafanautRTuand ey auadRvesfinsesiudsuuUamaainy
nsthndurldtienaunnsieiy

3

- AudWanidonusaziviteraiisruunmsidinsesnduanidanlimiieuiu Matuneu
wagansnianldhauazaiauazaindesiinses viliuseanSnmuesiansowmas

E1UNNSEINAUNN D1 wAesN Ll

1.9 Uszleviifianndnazlé3u (Expected benefit and application)

o

mnuaannuITeinuinsihdinsessingiausnduintde llavinliseans Ana

vosfansedlumsminansgsinuuianarsvdsuuuasnnivegnidvddgniedin wagld

Y Yo

IS =) a 1 a 1 a v o Y Y dgll [ all VY
mm&qmaaiﬂammummaLaamammi’mmmw ﬂ%%?lﬁﬁjﬂﬁ]ﬂl@]'ﬂ&Li@iﬂﬂlﬂﬁﬂﬂ’]iwaﬂ

Y

denillaniaiifinsnenifeameiinsesnanInegindy esnalddredenisieniion

Unigiginsesgnaiiilewiiinduunlygrisiagnainnislduuuasusedreudien



1.10 guUassafianaiindu (Challenges)

- UszdAnsdnnvesiinsamdinnananinduinldgnlunisidnansg3iinvuianans

Y [

ANAIINNLALDETTUANAUNIARTNUTBNUNILIUTAUSIAUAINARDNNELATUINTS

RNVl

o v ° Y] v Y v ay MY a ! a' | aa
- ﬁnﬂia\?a'mm@ﬂ%q@u’]ﬂa‘UﬂJq%ﬁ‘ZﬂﬂﬂEJa']L‘Vifﬂ‘Vll@JlﬂLﬂ@l‘ﬂ']ﬂﬂ'] TCV 18099 LU WU

= Y A

BannnAnllaIusna1eants

1
ey

L3INIIEANBINITUIFINTDITU TS

1.11 AeAny (Key Words)
- Dialyzer reuse
- Super high-flux dialyzer
- High-performance membrane
- Hemodialysis
- Middle molecule uremic toxin
- [32 microglobulin, OL1-microglobulin, free light chain, indoxyl sulfate

- Total cell volume, TCV



= A v
UNN 2 NUNIUATIUNTIUNLNYIVDY

2.1 ansgsiinluduaglaneiseiszezgaring

A v, = o = o § ¥ a | o w
degthelsalaiinnznisinuvedanianasyhlvasvangsialiansanidneen
\ Yoo va 2 a o A aa . . \(12)
nsunelaviliianisiluity Senanswantiuil a15g3in (uremic toxin)'? laganunse
1 Na Y < ! [ P 14 '
wUsansgIiineantondu 3 ngu suvualianauazauansalunsduiulusiu loun ais
aa & o S . . . S
ganvuIALENYaINITaasaleul (low molecular weight water soluble uremic toxin) al
yualuanatosndt 500 A1adu a15g3invuIAna1e (middle molecular weight uremic
toxin) Hvualaianaiinnil 500 Masu kavansysiniiduiulusiu (protein-bound
uremic toxin) Ailvwindnuainisduiudayfiuninnindesay 80 dmsuaseitnuuiana
fimsuusgosiiufuioninauaudivesiinsaadonnindudy small-middle molecule
1A 0.5-15 Alanadu medium-middle molecule A 15-25 Alannadu wag large-
middle molecule awn 25-58 Alamadiu® finsAinyiduunnduduinansgilnvuman
denaddasnenerinussuunlakazrasaien nsvAun1sdnaulusanie wazay

RaUnAvaaunuaagu’t?

mMsfesasgainaundndmaliinanurnunfuazdedinly

] 1 < aa < 1 1 o w | v aa
wanliuny egulsinuansgsiinvunadnddngiaunsaminesnlalaeiemeisnsen
A Y [ a [ Y o aa 13
Wonunsgu lnglddnsnisvdnveselse (K Vurea) LUWMUNUNSMAnasgsinundn
AIUAILUZINYEY KDOQI HD adequacy 2015 tlasannasinandauduiusiusnsinig
FeTin'Y

msﬁwaﬂmiﬁﬁﬂwmﬂmﬂ,uﬁ'wmsﬂuswwn LY BZ—microgLobuUn, ail-

microglobulin, immunoglobulin free light chain, hepcidin, fibroblast srowth factor-23,
interleukin waransg3NNTUAUTUTAY LU indoxyl sulfate kg p-cresol AAuANRUSHY
gn3INSFeTIALAN LI IMIINLIALINGounaeytin 917 LsaThlawasraaniden
lsatadniauisesa n1eladiniane AMennlavuINIg kagnsande ase3linvuInna1enil
ns@nwanign loun B2-microglobulin Fidudruysznaunilsves human leukocyte
antigen (HLA) class | lTunmgUnfanunsatueennslalansiovay 95 Welln1glainevinliil
msazauduansozluassdlusinieazaununszgn 4o vaenden wazeteizniglu dwa
TiAnnMgdadnaugunss (B2-microglobulin amyloidosis) wazdnasiaszuuialouas

A (15) c‘l’ . . o Y & Y aa o [
waemden’® wenantl B2-microglobulin degnlilufunuvesarsgsiinvuinnansdniu

TlunsAnwdiuiuunn 3nnsAnwiaes HEMO study wuinszsiu B2-microglobulin Tu
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$UMEMANTY 10 un./a. duiusiudasmsidedinnundudesay 1179 vaei Kanda uag
AgnUIEensiseRu B2-microglobulin Tudenunnnd 29 un./a. fgnsinsidedin
1nNINguN B2-microglobulin Tudentesnin 23 un./a. fedeway 237

al1-microglobulin 1Wuansgiinvuinnatsawin 31 Alamaduiignasistuainsu &

a a

unaduaglugy free form wazursdlruduegiuduylulnayduie Tun1izdni al-

Y Y Y

microglobulin Agnsedaannislnalue jdauwariudiugandunimieladiudu Wellseiu

glomerular filtration rate (GFR) Hpani1 80 ans/Tu Az15UNUTEAU Al-microglobulin Tu
& £ (18) = sL a 11/::4 v o & o a vL &'uq’défi
L'ﬁa@%ﬂ‘ﬂu NNIANYILUDARLLER ﬂLVUQ’J’]MaMWUﬁGU@Qﬂqiﬂ']Lu‘lﬂiﬂ AINYLIDINNLITVULY

2 paydadinsld al1-microglobulin Wuaisustinng

AUred All-microglobulin Tudangs’
Taneideundunaznisinauvewislndiusuinuni® sgnslsinnuduiusuosseau OL1-
. . Y ﬂf{’ U d' Y S . [ a aa a a
microglobulin lugUaelaneiseseiilasunisnenideniudnsinisidedinuazaiuiauns
Y99519Medalansuiude
Free light chain Wudumniawesduylulnaydugnassnnnaalnead lneuvadu
2 vila lauA K-free light chain w1 22.5 Alamasuuay A-free light chain vua 45 Ala
aasu lun1zUnd free light chain 9iin1snseseannialnaweda wilunniglaneses

5(21)

819NUTEAU free light chain galawinda 20-30 wihana1Und® nisAnwilussinuansli

=3 1 [ . . = [ v & v a A
WuIseau free light chain luldaaduiusiunilgiuyuinignaenidan (vascular

calcification) kagn13nseaunIdniauluseny walinuanuduiusiudnsinisdedin®

M13199 1 uansuszianvasansesinuazasaunundedldlunuide

. . . VUIALULANAFITAIUNY
UszLnnuaeansgadin vualuiana (Anafu) d15Runu .
(manu)
Small water-soluble compounds < 500 Da Urea 60
Protein bound compounds Mostly < 500 Da Indoxyl sulfate 213
Small-middle compounds 0.5-15 kDa B,-microglobulin 11,800
Medium-middle compounds 15-25 kDa K FLC 22,500

Large-middle compounds 25-58 kDa A FLC 45,000
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2.2 FBnsmdaansgsinalaluanavuianalsiieniswenidenlutagly

nalnnsmdaansyiinaienisveniianside 3 naln lawn n1suns (diffusion) N3

1 (convection) waznN15gAgu (adsorption)®”

4.2.1 n13uns (diffusion) 81AENENNITATEUTNVRIOUNIAHIUAINTDIAINNTAIY

o

dudugalugemmududus nsunsiunssuiunsmdnvesnisenidoauinsgiulunisiida

=

aa < = A 0§ Yo o VYl i aa
a']i%iilﬂmu']@l,aﬂ Luaﬂ"ﬂqﬂﬁ'ﬁﬁqurﬁﬁLﬂa@umléﬂﬂﬂqiﬂﬂf]"ﬂﬂlﬂﬂqﬂ LL@ﬂ@WQﬂqﬂﬁqigiﬂJﬂ

aNa A ) )~

YIANAKAZASESINIFUAUTUSAUAamnsamInladesunnaiedsnisuns widagduiinis

Wanndnsedliliznsednguvinlvianunsamdnasgsiinvunanaralaunndumeisnisuns

o

4.2.2 N5 (convection) @1AENENNNSARBUNIVBIATAZANYAUNTIARBUTIVBIMN
avaeruiinsedlasefousaduainiunisluddnaumila msiuvesansavaetuey

funssrunazauinvesgnssndunan n1snidunszuaunismdnlunisidnans gsinauie

Aa A

nauazansgIinnuiulUsau

4.2.3 N139AdU (absorption) ANEINIATRIFINTBSIUNIIAATUATAY ?Tuagjﬁu
yiavondeyfinios lasunfudnsgaduliunumldmntnlunisenidenttaslaieiiots
uiazdunumlunguditheingaiisnamesimssdnanssniaudnaumnn

Aanseanldegludagduuuslavalgisaunmantifivesiinses I3usnuuniy

=

ANNANNT0AERIUNTTANARYLSE (mass transfer-area coefficient urea, K A urea) #anses

TR KA urea > 500 wa./undl Sadunquaangas high-efficiency vz fidansasiian KA

a o ﬁ 1 Y

urea < 500 ua./u¥ dandunguaansas low-efficiency nsuusiaInsasmieiotlulanariia

9
s,

a ay a o w aa = ' Qr-:l‘:glj‘:l & ! o (24) Ql'
i%ﬁ‘l/lﬁﬂﬂ@I‘Uﬂ’]iﬂ?’ﬂ]@ﬁﬁi%ﬁﬂﬂ%ﬂ?@ﬂa?ﬁ bUBIUIINNTTLUIIDUNHIALAFUY 1980 7

[l

UsgAnsdnnvesiinsesdalifun Wnasaudunsuvimunis@neives HEMO study™® Tud

'
a1

A.f. 2006 laadanquaansaefidian B2-microglobulin clearance > 20 ua./u1fl uay

a

duUseansnsudnin (ultrafiltration coefficient, Kuf) > 14 ua./uy. Usen/a7lug Wusinses

¢ v
a a LY o

high flux wag BZ-microgLobuUn clearance < 20 ua./u1¥ wagduuszdnsnisvinil < 14
wa./uu . Uson/Aalus Wukinses low flux duisdessdiniinsdnwuaznisiiualdluna
aadnwuuldndueuarinduanldsn suduldnfnsesimuniuiieliannsardaans
giTnvuAnasldundu uia1n HEMO study AnwIsuieuntswenidenungiu 3
adwedUnnmt efanses low flux wie high flux sedialdaSafnazeinindunlddly
fUae 1846 A syzAads 2.84 U nuindnnmadedinliunndnafusgieiidedfyma

atn winudtguesamzlungurennenifenuuiunit 3.7 U nuidnsimsidetinanas
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fe¥peay 32 og19lsAniu KDOQI hemodialysis adequacy 2015% §amsuur1ingunss
Fonldléviafangas low flux 3o high flux lunsvlendeatueg fuudunaeaiisuas
Uszina

myiamMslendenifieiunisidnansyiinvunnarsuuadu 2 fu funsne
msimwunaiansnenidenlnensnaunaiudefveaannsniuaznisunssauiuluisaly
laoriumstu (hemodiafiltration, HDF) T,msmmﬁm51U%qw§ssﬁwimmﬂL%@Lﬁﬁwiﬂluszw
nsnsoudaifinussiuiladenlvindnarsytneonludlahenlafoulduiniu aannis
Wisuilsunsdnelusiindausdd 20022017 wuirAnads B2-microglobulin clearance
yosmsrlenidonlngldfinges high flux §e38 HOF agil 87 ua./unil vazii3s HD el 48
wa /it d1afuil 1.8 wih ™ wagain ESHOL study AnwiUSeuifisusenitenisweniden
#1835 HOF wag HD lufthelmieidess 906 amduszesinan 2 T wuhdnsnindedisly
naal HDF sndnde¥esay 30 (95%CI, 0.53-0.92; P=0.01)%

Pudiaesronsimuauauiivesiansedianinsansesasgiinvuianandldunn
Julnsnsimugnsaddiioualvguiidnninuinvesdayiu Wedlestunisgapdeday
fulusuihenlafien il aansegimnmunanasiidsdonadnnidayiuldfuntu Geon
ﬁ?ﬂimmjmﬁl’i’lﬁ’mimgiwmjﬂLﬁ‘l&} (high-performance membrane, super high-flux
membrane, medium or high cut-off membrane, high retention onset membrane) GR

=% o

Jagtumisldimnsesdananiinisfinwiianiznisldasanes delaiiiveyavesnisuindusnly

%1 AANURATBIFAINTDIUAAZILALIAIAINITNT 2 Lhay 3

q

M19197 2 wanINIsHUsaneazYaEansaslaiisuniisglsy

FuUszansuse Beta-2 microglobulin Dayliu
. - HeanIunIg =
fanT99uin ¥ o o o o degeaignny -, ¢
A59929UN N19N130 duuszanduse | 4 o AUUITTANT IS
. . welaiien .
(KUF) (Wa./u¥) GEI AW . GEIV AW
(n3w)
Low flux <12 <10 - 0 0
High flux 14-40 20-80 0.7-0.8 <0.5 <0.01
Medium cut-off 40-60 >80 0.99 2-4 <0.01
High cut-off 40-60 - 1.0 9-23 <0.2

* gautasnin®’
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2.3 nsRnenifgadesiudansesglngfitey

é’f’miaqﬂm}jﬂLﬂwﬁmma%ﬁﬂﬂimmmmﬂu 2 Aelngy 1) Super high-flux dialyzer
(SHF) %38 high-performance dialyzer ﬁﬁuﬁ%ﬁmmmﬂﬂizmmﬁﬁu@i’julmmﬂﬂﬂ. 1980
AInTerila SHF azdnaglungu type I Faflaruanunsa B2-microslobulin clearance >
70 wa/unit aues1edt 3 laeadsudadinsesngy SHE dnmsgudedaydulutherlaiiey
Uszana 15 nfusenisnenden 4 $31u9® 2) Hish cut-off (HCO) way medium cut-off

(MCO) dialyzer #auniiinunannieglsy fnses HCO gnimunTuLiaiiuyUseansAnaluy

nsmdngsinuunanans Inedvuingnsesnilnginiifinged high flux Uszanas 2-3 W™ ug

[y

A = a ° ~ = o 2 Y] A o Y]
'W‘U')'WllﬂqﬁgmLﬁﬂaauﬂJueLuuqﬁnvL@LV]EJQJN']ﬂﬂ\‘i 6-9 nsUFBNITNBNLABA 4 SU']INQ LUBLNYUNU

#N304 high flux Miinsaydedayliueie < 2.4 n3usenss® Lswnangnseswesiinges

HCO finsnsyanedaldadnaue MlvrAsudnisimuifingas MCO %30 high retention
onset NignsosdivuIalvgiudvuInlnaiAgsiuunduisvilvinisagidedayivanasegd
Uszana 2-4 nSusianse™”

o

M15197 3 wanINIsHUsanwazvaEansaslafisuni1elsiunasl a.a. 2016

Type | Type |l
Dialyzer
la Ib lla b
B2-MG clearance
- <70 <70 > 70 > 70
(wa./1)
Albumin sieving
< 0.03 > 0.03 < 0.03 > 0.03
coefficient
Membranes low to super high-flux super high-flux
* gutasain’’

Kirsch waganuy*7levinsAinwinsideluinguuwuuludrmdhlugUae 39 au

WIBUWgunsneniaenkuuNIAsEIUAIRINTad high flux, MCO AA, MCO BB wuuldn3y
WRenuay high flux HDF wu3nn1sidnansgsiinuunnans A-free light chain (A-FLC) sl

mi?ju‘] lawn all-microglobulin, complement factor D, kappa FLC (K-FLC) Wag

myoglobin Agn1sHentaan MCO HD Aini1 high flux HD egelidudAynISada wakil

WANASAUNEU high flux HDF (A-FLC clearance in MCO AA 10.0, MCO BB 12.5, high flux
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HD 4.4, high flux HDF 6.2 wa./unfh) winuinsanydedayiuluteladieudenisen
donng MCO 1NNIDE1TRLaL (MCO AA 3.2 A3y, MCO BB 4.9 n3u, high-flux HD 0.2
n3y, HDF 0.4 N33)

Reque waranz*ldinsnunmsidelvinguuuuludmdhludvaslmiedoss 8
e Tieniden 3 adwedandt Wisuiflousswinanswenidendieds HOF Tneldinses
high flux (PF210H) wuuldndadensuon 24 a%s funswonidendaeds HD Tagldfnses
MCO (Theranova 500) wuuldadaiensiuau 24 adt wuindasnisanasves B2-
microglobulin laiuana1siu (high flux HDF 73%, MCO HD 77%, p = 0.07) Wagnui1n1s
wenidensnesiinges MCO anunsnananseiiinuuanansiifanaluanavualugldfnia
HDF (RR of myoglobin, 35% with high flux HDF and 60% with MCO HD (p < 0.001), RR
of prolactin, 45% with HDF and 61% with MCO (p < 0.001))

o = a ao & o a o a ] o o
sUnnil 2 Wisuidleuussdnddnanisiiinasvasdansasyilasednnuuasanyale

?/u')@?/adgnsaq
1.0 ===z
Hco | [SHF, Mco |
HF| — ! :
)
C
s
(=Y
o)
G
z
2 i T : -
“;E \\ ; l i Albumln
a L L [ (66.5 kDa)
N B2M i |
‘. | (11.8 kDa)
....................................................... Ny eaem R, & EERTRIE] b, CEENIE
MWCO e |
0.0 : =t : p———
100 1,000 10,000 100,000

waalaana (Manu)

unuSamA IS AR S U IAN U (Sieving coefficient) Lmuuammmwumfmafga (dalton)
molecular weight cut-off (MWCO), molecular weight retention onset (MWRO), low flux (LF), high
flux (HF), high cut-off (HCO), medium cut-off (MCO) 619892990
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Fujimori® lavinisanwideuiisunisWenidenduszeziian 4 $alusmesinges
SHF type V wuuldasainennaeds HD Wiguiu predilution HDF faesinses type IV e

g IMAUNUY 72 803 uag predilution HDF fe@inges type V aaetienanny 40 ans

o w aa

U3 B2-microglobulin clearance liunnansiueesiivedigynisadia

2.4 M3fnwngatasiumsiidansesgivginduunldan

nszuIUNIs@INTeINduLlEn (dialyzer reuse 3o dialyzer reprocessing) LUu
nszvunsivieansunulunsenidanlafsesas 30-60 siensnanidennilenss® gagli

¥ 1

AUrelaneseilulssmamdminundrfnsvenidenlaunniu® vananildiveyadn

Y

(%
[

gaaifiuarudfule (biocompatibility) Lagann1stAANISLAAINTOIAINATIEATINTA
(first-use syndrome)®® aeslsfimunszurunisifinsenduuldadldldunsgudana
Aeserisyaansuaziitae iialoniamsduiaansiaiiinnsdafinges nisnaidonnisen
doitlimanga wazniswenidentihimeifiannamuauifivesiinsesiiuisuutadly®” vh
Thdnsimuasuimanesgulunisiidnseanduunldah Ssusemalnedandnnisves
AAM[)

reuthiinsesndunlds deafinisinen TCV Tnsadesanatlsifufonas 20 91ne

[

L%lléljuLﬁ@ﬂ%?ﬂﬁﬂﬁﬂéﬁUﬂ?iﬁ@]ﬁﬂ“ﬂ@ﬂﬂ’]isﬂ’ﬂﬂU%ﬁﬂsﬂuqﬁﬁﬂ urea Wy creatinine Ussuey

U

= v [

Sowaz 10 NuvesAilau1ainnisaneludinsad low Alux® wanuinadludunusiunig

Y

vinansgsinvuanantlagiangluiinges high flux lneTuedivviinveutoyinges uas

9

PHAUDIANTVINANNEZD1ALAZELTE

Bhamidipati wazamug“? Anwinavesnisitlanenlalunaslsyi (bleach) squfu
Wesunanlen (formaldehyde) lun1sindanses high-efficiency cellulose (T220L) wag high
flux polysulfone (F80B) nduslddvianun 20 ads nudnfinislindsit 5 fanses T220L 3
A15f4M urea wax creatinine Wvdudosay 4 ez 5.5 MUy Vo B2-microglobulin
clearance #A1Upsauliiivod1Ay d1ufinTes FOB An19A197 urea wag creatinine
Wasuudasiiosnindesas 10 vaiii B2-microglobulin clearance Wisuan < 5 wa./uni
finsldafausnidiu 21.2 wa anitfinnsldadsdl 20 aguinisTdlafeslaluaasled sy
Wosuanlendnaln BZ—microgLobuUn clearance 84 high flux polysulfone #aIn15LER7

A58991 20 ASILNNTUNINNIN 4 L1
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Richard wagamz®? Anwvmavesnsidlaeulalumaslsvisindunsaesozdnnlu
A3 danses high flux polysulfone (F8OB) nduuldg e 16 ads wuin KLV urea
wanffuegellivedidey uinudn B2-microglobulin clearance WinTunaniinasly
Tuieulalunaelsisiudie waghivdsuwlammnldnsnesosdfinegrufen

Rosemary wagang!? Anwinaveanisiynsadasesdnnlunisuiainses low flux
cellulose (AM-UP-75WET) wag high flux polysulfone (F80B) nduunldgn 15 afs wudn
Kt/V urea LLGmG]'NﬁJuaﬂﬂﬂlﬂﬁﬁﬂﬁﬂﬁmiu%ﬂ 2 nqu wAnud1 B2-microglobulin reduction
ratio lufhnses F8OB anasandesay 30 widewilosdesay 10 Wieusswiensldadusnuay
a%ail 10 (p<0.05)

Leypoldt uazauz“? Anwinavesnisitnsailesesdanlun1suininses low flux
uag high flux nduuldendiuau 15 ads wudinismdnansg3dnsuinidnanasedislid
ﬁaﬁﬁﬁ'iyﬂluﬁ'ﬂ 2 ngu uel B2-microglobulin clearance 484631594 high flux e 2 wile
wdnld9n 15 anasiedoras 29 way 68

Tonelli wagang “PAnwinavosnslansn@nsn (citric acid) sauAuANTaU (heat)
Tun1si1dfanse high flux polysulfone (F80B) nduwldan 25 ads linunsiudeunuaves
N34 urea LAy creatinine AWy B2-microglobulin clearance Wiuduain 22.4 ua./
wi H 41.7 wa/andl wieiinduieu 2 wh

Mndeyaaziiuliinganges high flux udazsdadiofinninduunldgrasiing
Wasuulaswesnisidnansgiin B2-microglobulin Mandsfudsutamn Liwilouns

Y Yy 1%

o w aa & aa N ~ & v o Y a = - )
NNRAITYTUNVUIALANNUNTIURULURAN U NUDEY WQU?JU@EAWU?J’UWGUENLu@Lﬂ@m'ﬂﬂi@ﬂ

Y

WaTYRAVBIESNITIUNSEUIUNTEINAULNbEEN tnenuIatnsiglameulalunanlsi, nsad
m3nuagAImsoulunszuIuNITARINTeaEIlin1sidn B2-microglobulin wualiuiiy

aa3u dwnsldnsndasesdRnnuiinisida B2-microglobulin wuilinanas Fdludagiu

=3

audrandanlulsemelneldasyinanuazeiauazaddiensalosesdnnidumnan

Y
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M13199 4 uanensiUaguLUasYansindnaegsinuaznsgydedaytuluienlaiiey

ad

¥89AIN3049 low flux waz high flux “ALITUNTZTUIUNITUIAINTBINAUN FT1A287

A9
Dialysate
Urea, creatinine | B2-microglobulin
albumin
Low flux dialyzer
- Bleach/formaldehyde «> few >
- Bleach/peracetic acid no data no data no data
- Peracetic acid > few >
- Citric acid/heat no data no data no data
High flux dialyzer
- Bleach/formaldehyde —> TT TT
- Bleach/peracetic acid > T «—>
- Peracetic acid > l }
- Citric acid/heat > TT T

2.5 MsAnwingatasiun1sitdansasyveiitasndusnlden
dmsumnsessingivrudeliinsfinwfeniuussansdnavesiinsemdiainiim
nspenaulden esandagtundulsemeininiinseddiswendenniefinsesuuly
J a = & o ao & A o a Lo L Y | a o
ATfyy JalunnvesnuideiliiieAnuussansdnavesiansessivefiaunasniu
nsvvIuMItInauInlden wWefnwdwseansamuazaulasndevesiansainguiliiudiy

AU EE198191 3199719
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= ad o a a o
UNN 3 IAUUNITIAY

3.1 3UUUUN15Y (Research design)

nsfnwang lUnrawuuludemtluaaduisen

(Single center prospective cohort study)

3.2 52108075938 (Research methodology)

3.2.1

3.2.2

3.2.3

Us2¥In3 1azA20819 (Population and sample)

Uszrnsidnnung (target population)

Adrelaneiseswmlasunisvenidenmeinsadlaiion

Uszannsfildlunis@nun (study population)

Adrelanuiseswmlasunisrenidenmeinsedlaiieuiilsimeiuna

INRINTD

WNA9INTSAALABNBTENENASIIN99UIASINN57Y (inclusion criteria)

1.
2.

Adaelve 911N 18 U weilaiAin 90 Y
feildsunmswenidendilssmeunaginasnsal

feldsuniseniden 3 afadeduam tnedidnsmsdnvesdeluana
1an (single pool Kt/V) 1nandvsewiniu 1.2
AUrediUsunalaangdosnit 100 wa./du
AUsefidulunsvondendunuuiduidena3s (A-V fistula, AVF) visewdu
Feaiay (AV graft, AVG) fiaruisalandnsinisivaniuaesden
11NN WIBMNAU 400 1A foUIT
QﬂaaﬁﬁmwizuuﬁﬂﬂLLawaamﬁaﬂmﬁ (hemodynamic stability)

Wuszeziategatiey 2 o19indnauni1sidnsiulasanig

WNAUNNITANLADNDIENEIAT8NAINIATINGIAY (exclusion criteria)

1.

fiaeilsafisunssiadldsunissnunuuiseniiu wu Tsnfndesuuss
waz Tsaviaenidoniiila Adslldsunisudle
Fefidyanadnliniiduszozina 2 davideudsanlasinig
AUredulsruzSeszesunsnTEany

AUaelsAdusEeEyng (Child-Pugh score B to C)
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AUIEAMEYNlnTWINTg lagdsziiuain serum albumin < 3.5 n3u/ma.

Vo dl o
E;ljﬂ’?lﬂﬂ/lﬂ’]ﬁﬂ@lﬂﬂiﬁﬂ

Y IS4 % ¥ ¥ @ Y = =
r:gmwuamﬂumﬂ%mmummmmﬁuaqLaammsWamaam

o N o U

AUsUiasnsugemndnsulasinsidy

3.24  INUGINTSANDRNNATIANSERINULSIUNTSAN®N (dropout criteria)

D

¥

1. fonnswidinsaaguuss laud melawmllesreu anuduladingl Auua

'
Y

NIN

= & Ay o ) o
2. ll@']ﬂ’]'ﬁL‘i]‘UU'JHEULLﬁﬂWﬁeﬂﬁUﬂqﬁiﬂU’]LLU'ULﬁ\‘m'}u

Y a

3. winnuszaudayiiuludengUisanauwnnnitfesay 20 vsetesnin 3.5
UN/AR.UNURARDAULNY 3 LHBUILYNANDBNIINNITANYILHBAY
Unondevae“s *

4. gUhgufiesnisinsiunsAnyine

3.3 N1IANUIUTUINATDEIN (Sample size calculation)
auufgIuANEILNTaveInTaslunsfnuniian B2-microglobulin clearance g

100 1a./u191 914989%0ya31n Thammathiwat kavans™ (esndinsesgnaudd

]
o a

TndlAeeiu wageensuUszandAnafianasues B2-microglobulin clearance nawfaNTos
navunlderindedrdgminiiuiosay 10 WwReidvaisgiinuuiadn auufandeauy
1m3g1U(standard deviation) 1iniu 10% wazmA11uIaNNEdR (power) wnnIFeeaz 80

1935719a0@ Student’s pair t-test AuUlaelglUsuATN G-power 3.1.9.7

Input: Tail(s) = Two
Effect size = 1.00
QL error probability = 0.05
Power (1-B error probability) = 0.80
Calculated sample size = 10

\Hesnillemateyalinsuainuaieaime 019 fidnsiunuddeliulensedionnts
o v d 4 9 -:4 am oA Y Yo 5 a
heamganenidonnsalsunislendeniliifeiteaiunsldfinsesd uazauianaiaty
< Y o 14 a v Y 1 Y I v
nsiiudeya YaWIdeMNLINIAIRE19aIN 10 Anseady 15 fanses
JuufInges (N) = 15 fInses

FUIUDIFFLAT = 5 578
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3.4 NM1357U5Yaya (Data collection)

Mn1sTuTindeyagUisndrsunisveniienlulseineiuiagniansal 3 asue

dUavmdunan lagduiindeyadiuyana UseiAnsnsiasnanieg HanTiaaen wagnans

nlaaneadduwuuduiinteya (case record form) Ineg3delaifidiusiulunisguasne

AiVeld

ad 3 v
WVNIINUYBYA

1)

Toyaug UVt Iy

n. 878, A, daugs, dminuns, anvsuedlaineises

2. 1sa33u : lsawuimanu, laranudulaiings, Tsadu, lsauzss, lsala was
a
DU

A, enlgludagdu
a v oA g v & aal a a

1. viavendudennlanenden wazisnisnentdentiy

NAMSIVINNY

N, ANUIULaRR LaYdRIINISHUYRNIILD

9. WmdnnaukarraInsWentdan

Ardsn1Ineniden (dialysis prescription)

ANUNBLNEIUDIN1THENLADA (dialysis adequacy: Kt/v, Daugirdas’s equation

or UKM)

mamwawaauammwﬁaﬂim

N385 19U URN"S

f.

TAUveIaITBunandadainn (free indoxyl sulfate) Ufn2 lulasinaydu
(B2 -microglobulin) dav11 lulasinayadu (0t1-microglobulin) way waxy
auSlaviiau (A-free light chain)

seuSayiuluielaie

MInTIvALaLysalvedadon(CBO), Usinalulasiauludon(BUN), Ase
Atlu (creatinine), 1ndaus (electrolyte) dayiiuluidon (albumin) 8051013

ANTYDAALEDALAS (ESR) wazensINIsaaelusay (nPCR)
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3.5 M33ATzvidaya (Data analysis)

3.5.1 JUAUNITANLUUIRY

1.

€Y o

av o A o0 X o A ve a Y] ¢
LLWV]EJE‘JJV]'TJ EJﬂﬂLa@ﬂ@U'JEJIiﬂIW']']EJL?@ﬁ\‘WlI@TUﬂ'ﬁV\laﬂLa@WVlLsU']Lﬂiu"mﬂ'ﬁ

AMEBNBIANENATINTINEATINTSINY (inclusion criteria) WALLIITIHALLDEA

Y &l

NeafutunaunIdeegvasdun Malselerundiininanuideaslasuuas

£%
= ¥ 1

AMIEsIe BRI UIALAIUI I WITevT o unulag Yo us U LB

Y
ANBUDULTITINUITE
dinsnuidelasunsnenidenund laglddinsesglvgiitasununisen
I a
BRIt
AINsaes it Awaziinauin ldg N ATIvER UAMA NN ILNMAINIATIIU
199 AAMI Tnedansosnfladiagldsaunduliiiu 15 aTe Melgidnsiy
nupnlsealaldRinsesaissn
A o Y & A o 13 A ]
Wadin19lUsans0saseNt 1, 2, 5, 10 way 15 98VIN19AULEAEIRTIINT

UTN10UD9 BZ—microgLobuLin, OL1-microglobulin, A-free light chain wag

free indoxyl sulfate AewsuNIseNGanLazdUgANIsHaNEeN LilolY

v A

AUIUMIBNTINITANAIVBIENS (reduction ratio) waztAuldannsauiuiiv
W(inlet) warvioen(outlet) 18453509 SENINaN1sNENEoATiUNTIRl 60
et ldmuaundnsinisiidnveans (clearance) InaviinsUnady
(ultrafiltrate pump and dialysate pump) Lazansnsinislravesifoninge
100 1a./4n uiy 30 Iundineutiuiden
fnszdudayiuluthenladioudesinisldnsesnssd 1, 2, 5, 10 uay 15
frensgaiheladiouisnsenlagliieiosmuaumsldarsazans (infusion
pump) feUsina 400 wa.dlumaensrevanloniden®
asvauauanysaivesdaden(CBC), Ysinalulasiauluden(BUN), Ase
Allu (creatinine), ING8us (electrolyte) seaudayiiuluiion (albumin)
Snsnisanvendaidonund (ESR) Aulumunaifissveanisreniden
Susuuaznnmiafeuszinsdimsldfinsesslnajfim

[y v v a

Tasgaudayiulufenneulsuiulagnnvilasesuseninsnisldmnsessivg

v v a

Ay vnnuseaudayiivludendUisanaswinnitsesar 20 nietaunin

3.5 un/Aa.uufnseiuiy 3 WeulrgnAneanainnsinu s ©
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Correct sample
3 @ $ 2 Ik
2nd 5th 10th 15th
m 1 1 I L
1 1
! :
I 2-4 dialyzers per patient
e o o e e e e e e

3.5.2 N15Us2UansIN15n19nva9dans (clearance, Kd)

AUIUIINNTUAB UM UTNT VDY BZ—microglobuLin NOULAZYAY

Qpp = @p X (1 — Hcet) X (1 —0.0107 X Pt)

NUFINTDY
* Q
. Q
* Q
® Hct
* Pt
* Gy
* Cout

pr X Cin - (pr - Quf)cout

C.

mn

M55 aYeINanaln (ua./uni)
U & a
dMSIN5Iaveden (Ua./uni)
8M51N1579 ultrafiltrate (Ua./u17)

v v = = a U a
ANMUIUTULADNTUAASH (NSU/ERT)
aNuuTulUsAuluden (nSU/ans)
ANUTUTUVDIEIABUNIUAINTBS (C)

ANILUUTUVDIRTUAINIUAINTBS (Coyy)

3.5.3 N15UsLUINIINITANA9UDNET (reduction ratio)

AIUNITENTINTaRasvetansysintuianvalinsnuITeneulay

naalesunIsHantian

Cpost-crr =

RR (%) = (1-Coser ) x 100
Cpost
1+ [BWpre + BWpost /0.2 (BWpost)]
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* Coe = mnuituuresasiowFunsleniden

® Coost = mmL%msﬁusuaﬂaﬁdau??uqﬂﬂﬁvdaﬂLﬁaﬂ

*  Cooster = Coost ﬁgﬂﬂ%’ummmnﬂ?iauuﬂawaﬂ extravascular
volume

* BW,. = dwinreunloniden Flan)

® BWyoy = dvinugloniden Flan)

3.5.4 N3NNI UANT
- Indoxyl sulfate 1N 19A 523287375 High-performance liquid
chromatography (HPLC) Taedefinaadsnaduine) ausunneaians
PAINTUUNTING Y
- B2-microglobulin #1115 533987835 Nephelometry fintaelsale
15aNgIUIAUNRIN T
- Ol-microglobulin, A-free light chain ¥1n15M539M2835 Enzyme linked
immunosorbent assay (ELISA) fivthelsaln Tsmeunaginansal
- MIRINeesfiAn1sdug dansiaiiiesyfuRnisveslsameiua

AN

M13199 5 uanepuauUAnInsasnldlunuide

U ELISIO-21HX
yinvasdansas Polyether sulfone
Nufiin (Msauns) 2.1
ﬂ')']&lﬁ']&l']'iﬂ‘l]aﬂﬁ'ﬂuﬂqiuw%ﬂjquﬁ')ﬂiaﬂ (wa./ 82

Falue/uu.Uson)

DMSINISNNANVDNENS (UA./uU1)

gi5e 358
ASloRL 334
Woalneg 314
W8l 12 240

lulalnaiu 148




24

'
aa a

3.5.5 myaszidayauaratanldiinsizi (Data analysis and statistics)
Toyadeuiinaliannisnsianereosu foAinng 819 indoxyl sulfate, B2-
microglobulin, Ol1 -microglobulin, A-free light chain, dialysate albumin,
CBC, BUN, creatinine, electrolyte, albumin, ESR LLasﬁﬂﬁlﬁf\Hﬂmiﬂ"maﬁu
1¢un clearance uag reduction ratio waauduaiads (mean) $2ufUAT
ealuuNInI3 I (standard deviation, SD) dmiudeyatinszareduuulnd
#39A158514 (median) s1uAUAINFESE1I19A185M08 (interquartile range,
IQR) dwisudeyaiilalldnszanesuulnd
LU%EJ‘ULﬁauﬁagaizﬁﬁwﬂa"mﬁw Mixed model with repeated measurement
AsandatedAgyvsatalaely p- value < 0.05

19lUsunsu SPSS version 28 for Windows Tunisuszuianadeya

3.6 Uy m19358555 (Research ethics)
nsfnuilldadvinuznssunsasessuredsameunaguiasnsaifiureudeu
Yoyaildanmsfnuiomeazgniiulfidunnudy
feiidninaderimun TiuanuBugenliinsuidelaediises videdunu Tay
youssalvinmBusen FamseiuvanamANnyARa (respect for person)
UsrAvddnavessnsemdsihndumnldtiudsuuaudmanemiuneiiissweans
Waniden n3evilinn1ennlasuInig uIdelivuinadesiulaenisfianiung
1HenveIUIELATIATIZAIUNDLNEIVRINITNONABAANLIATFIUYBIAUE NN
Fenlsane1uiaguiasnsal manunisiasuuvasiionatindunsnesodidisau

ATy {IRpsu i NindTenauiieinanswiudwwmnienisuily

3.6 NIUTMNTUTY 1azA1919n15UHURTMU (Administration and time schedule)

‘:. a wa
191990 6 LLﬁﬂ\‘lG\'ﬁ’]\‘lﬂ'ﬁ‘UﬂUﬂﬁﬂu

. 2564 2565
~ WiouAl
nanTsu S~ vl 23| af s | 6| 78] o |1w0]|un|12]1 2 3| a4 |5 |6
NMSIATNITY o (0o |0 (0|0 0o 0|0
swsndaya o (0|0 o |0
Aanzidoya L
djUna L ]
SIHTUHG .
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3.7 9uUssunay (Budget)

A15199 7 waneAlg1eTun15AHUeIUIY

- atuayu
. 31A1 nuyalls | yuduay .
a6y 318113 o INUTEN
(Um) naliis Tsaln
Baxter

AINNIITIIMRIU RS B2-

L microglobulin 9712U 20 f98196031Y 90,000 V4
feeeaz 300 UM x 15 57

AINIINTIAINIRBIUHUANS Ol1-

2 microglobulin 4717U 20 198969378 | 120,000 V4
feeeaz 400 U x 15 57
AIN1IATIINNRIUJURNS Afree light
5 chain 971U 20 #19813619578 A28 195,000 V4
a8y 650 UM x 15 918
AINNTNTIMNNBIUHUANT Indoxyl
4| sulfate $1uru 20 FetareTe Faogns 150,000 N4
ay 500 UMW x 15 57
5 ARINTBITLA ELISIO-210HX 31U
: 5 ~ 20,000 V4

20 73N3849 (1000 UNABAINTDY)
6. AmsauaUitugdue 120,000 V4
[ ANTAANIINENANART 10,000 v
8. AgLnsaldinanu 2,500 V4
9. ANRALILNUETIEASE 15,000 V4
10. Rugaeadsaitieanaing 4,500 V4

ULz 728,000
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= awv
UNN 4 Nan1398

4.1 Yayanugruvasgiae

= Ko A X & o Y  a v ¢ av & ~
ﬂqﬁﬂﬂﬂqu@ﬂLa@ﬂQU?HI@QWSL?@iQﬁ%S%ﬁ@WW‘UWLGU']Lﬂm"'VlQ']U'J"UEJVN'ViﬂJW 53979 Uy

9 q

e 58 + 12 U ilumame 3 Meuazmands 2 7o tneflsseznatlunisnendenads 5.2
+ 11,5 T fidnmumeriissnesmsienden (Kyv) wiewiniu 2,56 + 1.21 fdmdnuiaads
wifiu 53.5 + 21.3 Alansugae 4 selddulunisvenidenduiuuidudenass (AVF) uag
1 seldidunenideniion (AVG) Inelldnsinisivaruvesdonagsening 760-1255 ua./

W amnveinzlaneFesissergainginniumvng 2 518 Anudulaings 1 51e 1l

(%
&

NIWANNE 2 578 wazdigUae 2 Meneelasunisugnatglauiua 1 a3t Toyanugiunig

<3

AATUNVBIUIELARINNUANTINN 6

¥

a4l 8 uanadayanugIuvauie
Gy Al

U (AL) 5
91y (Adisegu + Aideszndnenlalng) @) 58 + 12
wiel, 37U (Sowaz)

LAY 3 (60)

LAY 2 (40)
szaIaINIsHaniden (ANUsEgIU £ ANAESEINNATLNg) () 52+ 115
dhwinuke (Andisegiu + Adesninenieing) Rlansu) 53.5+ 21.3
Ansindnvaadeluanaidn (KtV) (Aisegiu + Aride
5¥%i19A291na) 2.50 + 1.21
’/nsnanideniau

slulnesilumsdu 5 (100%)
Fuildlunisweniden, sruau (Gawaz)

L@ ULEDAT (AVF) 4 (80%)

WudenaLiien (AVG) 1 (20%)
sasnslvanuvesdenluduiildvioniden
(ARdauazvaun) (Wa./And) 1027 (760-1255)
auvnvaslanlaneFaisergating, sy (Govaz)

Tsalaanuvu 2 (40%)
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lsalnannauiulaings 1 (20%)
Linsruaning 2 (40%)
N13R5IMRIU{URNS (Adisagnu + Aritdesendnenlalng)

glulnadu (nsu/na.) 11.6 + 1.1
nanden (1,000/gnuefums) 193 + 106
indon (wad/ua.) 6670 + 4165
i3y (Un./9a.) 51+ 25
ASLOAtU (Un./na.) 9.7 + 2.6
whaLdel (un./na.) 9.0+ 1.1
Woawa (Un./na.) 27+29
gayiuluiden (nSu/dn9) 39+04
Sasnsmnvasdindenuns @4l 13+ 24
B2-microglobulin (un./a.) 28.6 + 9.0
OL1-microglobulin (Wn./a.) 54.3 + 20.1
A-free light chain (sin./aa.) 167.8 + 66.1
Free indoxyl sulfate (Un./na.) 1.8+ 26
Total indoxyl sulfate (un./ea.) 42.1 +23.9

4.2 Han1339y
nsANwiinTsl¥aINTes ELISIO-21HX vanwa 15 Ansessuansluguning 4 vih
nmsenenamelsunsguludiielanesess 5 18 dgUie 1 s1e9ld 4 dinses Tgdhe 3
o v o Y o v o o v = = Y =
589l 3 fnses wazligUle 1 eildiinses 2 MudreenainnisfnyiilesanygUqed
Jaymduideniienlanesuuusseredtasumsiidagnidusasivdsulildavaiunaen
\@9a%iAe (permanent catheter) @1uiun1sanidsn ddinses 4 dlgliATu 15 AT
= a A Y av o v 1 Y o v S A o
Wesnnuduiieaandanlidaiunsadieanlovun asuudiil 1 dansedld 4 ase & 2 6
nsodld 11 a3 & 1 fnsesld 12 Ase uazdl 11 dinsesiildasu 15 A3 8n5IN50E50AVRN

Anseannisidau 15 assegniosar 73 dwuanslugunini 5
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JUANT 4 uaneTazideadIuuAsIvasinsasldlunisine

fansasnlylunisanen

15 AANT9

AIN329YNAIPNUINAATIZVNEAIY

Mixed model with repeated measurement

ASausn 15 @509
15 @759
14 fans99
14 fanse9

11 A2n509

4 fansawmgaldaniiaudanandsluiansas

- 1 aansasldla 4 mss

- .v,
- 2 aansaeldld 11 Ase
- 1 aansasldld 12 ase

SUN N 5 LanedNIIN50850AUR9RINTDY SHF NaMan 15 AINTa9

$ouaz 80
(13 A2n5049)

1.0 I
- 08 Souaz 93 I
@ ar
g (14 Aan5049) 1
Y i
g 06 fowaz 73
p ar
g (11 m2n5049)
ire
L,
®
2 04
=
e
’®

0.2

0.0

0 2 4 6 8 10 12 14 15
Swnuadeildvasianses
a o %4
WaN13398nan

= [ Y @ 1 a . . 1 PN
nan1sAnwInanLansliiuaabe Bz-mlcroglobutm clearance LagALULUUU

fisegiuvesniswenidentaeldfiinges SHF ATausNoEN 127.2 + 18.3 ua./wii lusansaiu

AadveensldiInTesndad 2, 5, 10 uay 15 7 135.0 + 22.6, 126.0 + 14.1, 107.1 + 21.4

ey 114.4 + 17.2 4a/uiimuaau sauandluguamd 6
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JUN W 6 uanunuiitU3eulisu B2-microglobulin clearance fen1swanidening

T¥Ran589 ELISIO-21HX52%319015 LgASawsnazn1sunauun tgen

200.0
135.0

127.2 T 125.9

160.0

120.0

80.0

B2microglobulin (ua./uni)

o

40.0

o

0.0

2MINNIINTAAN

o

ASALSN ASANED AN ASINAU ASINAUTN
o & da v o
AN YV IRINTDY

*uanaeei N T d Ay nNana

NAN15998584
HAN1IANYITBINUINAIBATINITANAS (reduction ratio) wazAlTeuuulsegIuves

nsldianses SHF Asausnaesa1s B2-microglobulin egfisesas 85.5 + 5.9 ldunnsariu

ANaagU0IN1SIeEINT0IRSIRt 2, 5, 10 wag 15 fi508ay 86.2 + 4.0, 85.2 + 4.5, 83.7 + 4.9

wag 82.5 = 3.5 Mua1U dauanslugunmil 7 1WwRedtuiu al-microglobulin reduction

v

ratio dAegTosay 27.1 = 15.5 Nn1sldiinsesnsausn luandeiuaadeveanisldn

v
v a

N989AIN 2, 5, 10 Way 15 fi¥ouas 31.3 +£11.0, 30.2 £ 13.3, 27.3 + 19.8 Wlay 21.7 = 12.7

sananslugunini 8
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Hanlaeldfansad ELISIO-21HX 5217919015 1 ASassnwtazn1suinavunlgegn
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JUANT 8 uanuauiiUIeuiey Ol1- microglobulin reduction ratio Anen1sWan

Honlaeldfansas ELISIO-21HX 5217919015 19ASansntazn1suinavunlgen
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Aade A-free light chain reduction ratio wagAdesiuusisogiuiinmsldsnges
SHF ASausnegfifanas 50.4 + 4.9 uavanasvdelonaz 46.0 + 53, 40.0 « 5.8, 32.8 + 4.9
WAy 32.3 + 4.9 Ainsldiingesnsed 2, 5, 10 uay 15 AuanulaeLana19eE Nl EAY
meadRioflsutunsldsnsomiusndusnisldsnsosndifigeaduduly (p < 0.001) &

wanaluguning 9

JUN T 9 uanuNuiitU3euLiisu A-free light chain reduction ratio daen1swan

Lo lAEldAINTBY ELISIO-21HX 21919015 1ASasnLazn1suInauun lgen

»
g 80.0 e <ooo | P <0.001 P <0.001 P <0.001
N
Té 50.4
5 600 46.0
(6)
E
.-E” 32.2
o 400
o
i
<
& 200
[cY
[}
wo
c
«
=00
P .
3@

v v
[ t% [

AT ASINEDY ASININ ATINAU ASINAUT

AMUIUATINIVRIAINTDY

* ugneNAuRUn st TIusnag 1Nl a 1A NaaR p < 0.001

dmuansgaiinAdusulusiunuin Aade total indoxyl sulfate reduction ratio
LA free indoxyl sulfate reduction ratio kagAndssuusisegurasInenideniag i
n303 SHF Afusnegiifesay 68.6 + 7.6 uazdosay 763 + 10.2 mudu laluans1eiy
AedseInsldinsesndad 2, 5. 10 uag 15 fi%eray 68.0 + 4.9, 67.1 + 7.4, 65.4 « 7.0
wag 60.1 + 6.9 WazSeway 71.6 = 12.0, 72.2 + 12.0, 75.5 = 7.2 Uag 67.1 = 10.6 ANu&19U

Aauandluzunmi 10
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JUANT 10 uaneununiUTeuiiey indoxyl sulfate reduction ratio Aagn1swanidan

TnelgRansa9 ELISIO-21HX S2137149N15 bIASISNBAZAISUINAUNI Ldn

100.0
»
S 900
£
£
< 80.0 1
a 76.3 75.5
%’ 70.0
kS
(74
@
g 600
[~}
[cY
[
w
e 500
-
8
40.0

v
t% [

ASALIN ASINED9 AN ASINAU ASINAUM
—e=Total indoxyl sulfate —=@=Free indoxyl sulfate

° & de v o
QqUQUﬂiQﬂiﬂlwaﬁﬁ'}ﬂﬁaﬁ

* J [l 1 o [ aa
Ll,l?lﬂﬁ’h‘i@ﬂ’?\‘iZﬂwuﬂﬂoﬁﬁ{yifmﬂﬂﬂﬁ

a [ a 90’ T
nsgeydedayfivlueladiey

[y

nan1sAnwnansliiunisanasveinisagydedayiuluihelafiouegadfedfy

o

(%
a W a o

Meadid (p < 0.001) Aausin15l¥FINTes SHF ATINaes Aladevesnsgydsdayiuluiien
lasusanisrenideanisnsiwenislddinses SHE aswusnuazAnlewuulsegIuegd
1.01 £ 0.73 n3U Uazanaunde 0.19 + 0.30, 0.06 + 0.17 nFuNnsldinsesnssn 2 uag 5
o w A v ' v A A ¥ o $ & 9
MUAIRU Lazanaumndetesndn 0.01 nfullednisldiinsesnsan 10 uay 15 Aulanniy

'gﬂmwﬁ 11
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sUan? 11 Wiguisunisgeidedayiivluthenlaiisuseniswenifeanilensefaedia

N1589 ELISIO-21HX W38 UiguseniananIsiassnuasn1suInauun lgen
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P 0.001 P 0.001 P 0.001 P 0.001
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UUIAN
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goylde
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ASALLSN ATINED4 AN ASINAU ATINAUIN

AN TTVIAINTDY

ANNUFUNUSVRIAT Total cell volume wazUseansAnnvaInINgas SHF

s

ngUAMA 12 wandliiiiudinisdisianges SHE nduanldgisensaesesdfn an

TCV Aiunninfesay 80 31nAIRIAUAINIT09199909A1USEANSAnANISAdR B2-

'3
a Y

microglobulin N1§a1nnIN3aEas 90 Walsuiuussansdnavesdansaslunisldasausnla

'
a [ o w

YuriiA1 TCV Mu1nninsaeay 80 nARIAUlla1U1509199989ANUSEANSANANISANTRA OLL-
microglobulin, A-free light chain uag indoxyl sulfate §snninsoas 90 Weisuiu

Useansennvassinsaslunislanswsnla
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JUANT 12 UanerUFuRUSIzndanslasuLUAUaY TCV UaZN13aNaYEIN1SNIEn

A1583NnaIIAINTae ELISIO-21HX nausnlyen

100 . 100 °
5 E e
z . 2 ®
oz 90 . wZ 90 ~y
£ ® .\Ei ®
>
= 80 = 80 °® . o
A ”fé °
£ 70 = 70 ° é
& = de s
§ 60 E 60 5..
= [
g 50 8 50 o
o =
& &
13 40 & 40
& 60 70 80 90 100 110 120 e 60 70 80 90 100 110 120
msanaswas TCV (adaitld/aTausn) n1sanasuas TCV (afaiild/ndausn)

100 100

)
]
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)

ATILTA

90 .

ATILTN

90

¥
2

80 80

70 L4 e 70

60 680

50 50
40

40
60 70 80 90 100 110 120

60 70 80 90 100 110 120
n1sanasYDe TCV (ﬁ%”eﬁ%’/n%y'mn) nsanasues TCV (ﬁ%@ﬂ%’/ﬁ%’amn

NMAARALYRY total IS RR (A5afld
N19AAAIYRA free IS RR (ATIALY)

*B2M - 62—microglobul/n, AFLC - A—free light chain IS - indoxy!l sulfate, RR — reduction ratio

HanATIaNIasURTRN AU

aunelfissvasnisvleniden (Kiv) wazandesuudsogmnoudulddnses SHF
WU 2.8 + 0.8 1BUAU 2.6 + 0.8, 2.7 + 0.7 wag 2.9 = 0.8 ndasulddnges SHF 7 1, 2
way 3 ey tnglinunsiasuuUasedeiidoddymieada (p 1.00) Adayivluideauas
Andeausiseguvesiiheneudulifnges SHE wihiu 3.90 + 0.22 n$u isufu 3.94 «
0.21, 3.92 + 0.29 uag 3.88 + 0.22 n¥u wdusuldenTes SHFE 7 1, 2 uag 3 Feou Tagliny
mMswasunlategefituddyneadn (p 1.00) Annsanazneuvendadenuns (ESR) neu
Guldeanses SHE windu 17.2 + 13 fafmns/Aalus Woudu 19.6 + 9.3, 18.8 = 12.1 uae
15.0 + 8.2 findiuns/Aalus ndadulddngos SHF 1, 2 uag 3 1Weu Tnglinunsdsuntas

| Ao A c{' I Ao a
pgnsfidedrAneads (p 1.00) uenanilununisidsunlasedsiidedAynvaianves

o a 1 a wa d'
iszﬁIMIﬂaUULLaSWE}aLWG} Naﬂ']ﬁmi')‘ﬂ%']ﬂﬁ@ﬂﬂﬁl]mﬂ’ﬁ BEAAIMINAITINN 9
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ELISIO-21HX
nan1eiaUURNT* e " " o
g 4 . nauisu3ve 1Haui 1 haun 2 1aui 3
(Aady + AnlBuUNlsegIw)
Kt/V 2.8 + 0.8 2.6 + 0.8 2.7 0.7 29 +0.8
N138AAYDILLTY
. 88.2 £+ 4.7 86.0 £ 5.6 87.4 £ 4.6 893+ 47
(F0983)
ansnN1saanelushu
5 . 12+ 04 13402 14+03 14+ 03
(nsu/nn./au)
daydiuluidon
o 39 +0.2 394 +0.2 392 +0.3 39+0.2
(NSu/8n3)
Fulnadu (hSu/na.) 11.7 £ 0.7 116+ 0.5 114+ 0.2 112+14
wWadwa (Un./na.) 34+ 12 36 +0.9 39+0.9 33+14
FNTINITANVDILIALADALA
17.2 £ 13 19.6 £ 9.0 188 £ 1.2 15 £ 8.2

(un./921%4)

o

*laifiAuuwnnsnsegedil

v Ay NatRnaann1Ifined
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= a = =
UNN 5 anusranan1sAne LLagﬁﬁ:‘UNaﬂqiﬁﬂ‘l‘.‘}’]

5.1 n15aaUsIENa

[

< %3
AUUSLANSANAVDININTDY

[

msfnwnidunsfinwiusniivszdliudseansdnauazainuvasndevesiinsesslg

Y

fmwnduhnduinldslaghanuazernuazantesinsesiie nsaeserdnn Tnglu
maﬁmsﬂLﬁulﬂﬁmmmmsaiumiﬁﬁfmmiq‘%ﬁﬂsuumﬂmwmwhm&guwi B2-
microglobulin ¥u1a 11.8 Alamnadu , Oll-microglobulin vunm 31 Alaniaduuay A-free
light chain vu1a 45 Alannadu esanansgfinuuindn (< 500 maf) Wy giSouaza3

watuaunsamdneenlalaedemeisnmsneniaonuInsgiunieiinges low flux w3 high

o [

flux haznuIINIsEIRInsoInduanlddliinaeislafnudinasneUseansAnavein1siian

a

aa & 2 v el' = ao £ o w aa
ﬁ’]iqaﬂﬂsﬂuqﬂLaﬂL‘WﬁNLaﬂuaﬁl GUZIJS‘VIW‘Uﬂ']iLUaEJ‘ULL‘U@Q“LJ5gﬂmﬁﬁﬂWIUﬂqiﬂ’]"\]@373%§uﬂ

11,43, 48, 49

uInnaeg1tukauanAiuluTuediuIsn1sewedinges’ " Han13Anw

(%
av A

wanlusuideiiseuiisu B2-microglobulin clearance waingas SHF szwingldnTasn

'
=

wagnasinaunlde esain B2-microglobulin clearance llunsdanuinnyamauds

o

vownseudoniuagiu 8nva B2-microglobulin Luasesfinuuinnanafidinisfnuiegig

9

(% s v (%

N119vNiIANudNRusiudns N sidetinlaganividledseauluseniegainnii 27.5

o Ay

a 6,7) = < aa Ao o 1 PN =2
UN./ang ™ f\NLIJuﬁ’Ti‘EqJJiiJﬂVlﬁW UNADINTTINIINBBNIINTINNY Gumwmammﬂwﬁaﬂu

[

n3An¥ilYdnIIN1TANAs (reduction ratio) vesansgaiinluifenvesyiinsaide Weswne

reduction ratio 1unasiufldanAnaudRnITUNns N3 wagn1saduvediinsenaen

'
1A

= 1 gj = [~4 a v = = a a o tacl = 1 aal
Asnenaenkaarase InduaNteulnussufioulseansanavasnisnenidsnwiasis iy

NUIVYTTULNRS

na31NN1sAnwIduansliiiudn B2-microglobulin clearance ag5¥13ng 107-135

1a./U79 MaaAN1SITAINTY 15 ASe wazliunndredunisidasaden wansliwiuinuseans

o £

AnNFUaiangad SHF vasinaduunldaaiensauasesdnndinamniloninunsgiuueiingad

1)

SHF fisioadl B2-microglobulin clearance > 70 wa./ui®? wazdioisuiunisneniden

Usg@nin1naeisou lakn 35 HOF 91nn1s5@Anwives Thammathiwat wagans® fivlaniden
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#2875 postdilution high volume online-hemodiafiltration (ol-HDF) USunaun1sna 24.4

aa a 174

a = & ~ = ] Y N = | v (50) oA
dns3adudsndnisfnwritanisoandnsinisidedinvesdUisadla © wudndien B2-
microglobulin clearance fiAady 106.2 wa./ui lndlAssiun1snentaennIefInges SHF

wuuthnduanlggrluns@nenil wazmnisuiunsanwiluefnvesdange high flux wuin

finade B2-microglobulin clearance ¥aan13WoNGaARI8AINTOY high flux a7 48.8

) pan1sAnersesuanslmiuiin1sdifinges SHE nauunldgniia B2-

o 0 8
UA./UTNNINTUU

microglobulin reduction ratio agseninafeuay 82.5-86.6 lluansinaiunisldiinses SHF

aflge

ASAALINEAT B2-microglobulin reduction ratio ag#sesas 85.5 Wallwuiunisinyily

'
a a o

pANYIYIN postdilution high volume ol-HDF U3unun1snn 31-35 ansludanges high flux 8
yiin wu3ndan B2-microglobulin reduction ratio ags¥nineSesay 81.3-85.2%¢ wazile
WeudunisWenidenu1nsgiuaiedinses high flux luedanuai B2-microglobulin

reduction ratio agsgninedesas 53-61°%°Y audiulainnisundinses SHF nduwlddee

nsaosesdindiuiu 15 asadl B2-microglobulin clearance wag reduction ratio LiiguLyin
Aun1sleRinges SHE wuuldasafen wazlnalAesiuis postdilution high volume ol-HDF

wazmtiandinisranidenuInsgIumesianges hish flux egatniau

HAN1AN®I589ANYY O-microglobulin reduction ratio wag A-free light chain

Y

reduction ratio MUuansesTnvuAnasdvung 31 uay 45 Alanafunuadu Wiegiim

v
o w A

304 SHF vanhnduinlddddauaudalunismdnaisysiinvuianaraniivuinlvgnid
B2-microglobulin lsniiawdunsely Weswniidoyaiiszdu o-microglobulin figatulu

deonduiusiumnusilunisanasvesdnsinisnseddavasnisdignnizlanesesissey

a

anvne"'? agiseau Afree light chain geduluidenduiusiuneiujuinevaoniion

=

(vascular calcification) wazn1sanaulusienie?? uenanniifaliasysinvuinnanaiiouin

Y

ng8nuatgvilaniinisazanlusinieguielaineisedidmaidodesiinig a1

interleukin-6 (25 AlamTagiu), hepcidin (27 Alan1asu) wag tumor necrosis factor-o (51

Alannasu) sadunisAnwUseansdnavesiinseslunisminaisysiinuuianarsiouin
Inaini1 B2-microglobulin FsiAnudrAey wan1s@nwIandliliiuinA1 -microglobulin

reduction ratio ¥@eN15LEINTEY SHF Pragseninedeeay 21.7-31.3 lisnaiunisldminges

Yaa

ASILINNSevas 27.1 vuzNn1sAnw luaAnNlE3s high volume ol-HDF &A1 Q-

microglobulin reduction ratio egszniniesaz 10.7%” uazfevar 19.5-26.1“9 aziuledn
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Ol-microglobulin reduction ratio veesansas SHF lalsudsuuvamaanidinsesnduunly
#1 wazidlewSsudisuiunsanuluednnuinuualiunsmdn o-microglobulin Famainia

wialndifestunisnenidondae3d high volume ol-HDF vausdin Afree light chain

reduction ratio IN15aRAIRIUTIUIUTBUNNST KN INTDIDIN5B8AL 50.4 NIN1SIIASILINLAED

a aw £

Sovaz 40 way 32.8 NNslEA3sN 5 uay 10 auddu uwansliiuinussansdnavessiinges
SHF wannduinldgmensaesesdsnlunismanarsginvuianarsiivuinivganas
a & X a = [ = a ado w a vy v
waraiuuiidululufiamadsidiuiunis@nulueinimihdinsesiunmsldgimense

s  aa ! v v fa & I a =~ d' =
Lﬂai@g‘ﬁmﬂﬂ\l’]aﬂﬂﬁ]ﬂqﬁﬂmﬂaaﬁﬂamiiﬂu@Laﬂmiau WU’J’]N'NJ@QEﬂi@Q@Jﬂ']iLUaEJULLUaQLLagll

(52)

gusdnauiiosnndlusiunndreiliannnsoviiruazeinesnlavianun *? vivlvansesin

guIanaindvuelndlfesiunsesmdnlaanas leun B2-microglobulin lunisneniden
Aesngas high flux way A-free light chain Tuniswenidennlesinsas SHF agglsiniy

nNsEnwluefnnuInnsienidenniefinges SHE wuuldasanenil A-free light chain

Idﬁ-/

reduction ratio ﬁaﬂ 1MN15Wentaan ol-HDF agNseuay 48.1-52.7 warsnuay 37.9

Y
[

(32) A o = = a ) = =1 1Al XY & A
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N
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udayliuunnninFesar 80 Iny indoxyl sulfate dnsduiudayiiufielosar 86-98°Y vilv

LYY

druiiansanseseaninliazilud free form Jaguudslinuimeanidensadinges high

flux AINT99 SHF %3878 ol-HDF mmmsamammsasmﬂﬂamulmwmuammuamﬂm 45,54

[

TunsAnwtiiin1sedamsaa indoxyl sulfate ‘mmu free form Wag total form wua1N151U16
nsestvuldgluladsunlasussansdnnvesdinseslunisida indoxyl sulfate lagiie
free form indoxyl sulfate Wae total form indoxyl sulfate reduction ratio aaﬂbwdw%aa

av 67.1-76.3 way 60.1-68.0 #1Ua19U
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