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ETUTAOKEC TNC XpOVLOC aipokaBaponc

+ [Mapa tn Beapatiki mpoodo, ot acBbeveic pe XNNT2 o€ e€wvedpikn
KaBapon €xouv MoAL uPnAotepn BvnNoLPOTNTA OE OXECN UE GUVORNALKOUC
TOUC TOU yeVIKoU mAnBuopou.

+ H avénuevn Bvnouotnta odpelAeTal KUPLWES OTNV AUVENUEVN
kKapdlayyelakn Bvnolpuotnta, mou eivatl x 15-20 o€ oXEon LLE TO YEVLKO
nAnBuopo.
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ETUTAOKEC TNC XpOVLOC aipokaBaponc

4+ EKTOC o 10 HELWEVO TIPOOGSOKLLO, OL
veppormnabeic og xpovia alpokabapon
miopatovouvTal yia to eninedo tng
nolotntac tng {wng toug, adou oL
oupBatikec peBodol e€wvedpLkng
kKaBapong dev meplopilouvv oUVOETEC
eTUIMAOKEC TNG XNNTZ 1tou apopouv moANQ
cuotApaTa.

+ O emumhokég tng XNN odeilovtal kot
KUpLO AOYO OTN XPOVLOL CUGCWPELON
TIOLKIALOIC OUPOULULLKWV TOELVWV.
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European Uremic Toxin
Work Group of the ESAO

Kidnev International, Vol 63 (HN3), pp. JO38- 193

Review on uremic toxins: Classification. concentration. and
interindividual variability

Ravvonn Vannorper, Rira DE SmeT, GRIET GLORIEUX, ANCEL ARGILES,
Urricon BaurmelsTeER, Piminirre Bruser, WiLoiam CLark. GEraLp Conen,
Perer Pavr De Devs, Reisnovn Deppiscn, BEatrice DeEscamps-LaTscua,
Tuomas Hexece, Acimm Jorres, Horst Dieter Lemie, Zian A, Massy,
Jurta Passvuick-Deenies, Mariaxo Ropricuez, BERND STEGMAYR,

PeETER STENVINKEL, CiRo TeETTA, CHRISTOPH WANNER. and WarLTEr ZIDEK,
For the Euroreany Uremic Toxix Work Grour (EUTox)




OUPOLLULKEG TOELVEC
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The complicated puzzle of uremic CVD
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O EuroTox suggests that most of the molecules involved in the
vascular damage are protein-bound and/or middle molecules and
urea does not necessarily belong to toxic solutes.

Clin J Am Soc Nephrol 3: 505-521, 2008



Ol ONUEPLVEC TEXVIKEC ALLOKABOAPONC EXOUV TEPLOPLONOUC OTNV
kaBapon oupatptkwyv toévwv pEcov VIB
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Awpomntpoopodnon (HP)

EvaAAaktikn neBodoc atpatikng kabaponc oe aoOeveic Ue
XNN-V oe e€wvedplkn kaBapon, Tov oToxeVEL OTNV
QTTOUAKPUVON TWV LECOU poplakoU Bapouc Kol TwV
ouVOESEUEVWV LE TIPWTEIVEC OUPALULKWY TOELVWV.

\ v'Small Uremic Toxin
HD/HDF v’ Part Middle Uremic Toxin

v'Middle Uremic Toxin

al combinati

v Protein-bound Uremic Toxin




Texvikn tnc HP- mpoopodnTika UALKA

1 To o Stadebopevo mpoopodPpntikd VALKO otnv HP aoBevwv oe
aLpokaBapon eival ta oudEtepa MTOAUEPN TTOAUGTUPEVIOU
Hakpormopwdou¢ pntivng o€ popdpn opatptdiwv.

[ MeyaAn npoopodntikn emipaveto: >1000 m? /g (lon pe to epPado 5

ynmedwv nodoodaipou!!).

Tploblaotatn noAuTmAokn Stapopdpwaon Siktuou npoopodnonc.

BlooupBatn emevbuon: styrene-divinylbenzene.
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[MpoopodNTKN LKAVOTNTO — PUCLKOXNILKEC LOLOTNTEC

Adsorption Sketch of MG Series Hemoperfusion Cartridge

+ [lpoopodnon peocw vdpodpoBwv deopwy, sieving avaloyws LeyEBouUC Kal
Tplodlactatng doung kat dSuvapewyv Van der Waals.



Alapoplakot pn nAektpootatikoi beopot otn dtadikacia TN
aLpomnpoopodnong

+ Aeopoi udpoyovou + YdpodoPol deopol + Avuvapelc Van der Waals
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MG Serits Disposable Hemoperfusion Canridge




MpoopodnTIkEC OTAAEC ELOLKEC yLa TN B2-

LULkpoodalpivn

* Lixelle® B2m Apheresis Column:
oTtAAN amno nopwdn odatpidia
KUTTOapPlvng mou cuvdEovTal PE
OMOLOTIOALKO OECHO E OUAOEC
hexadecyl .

 Anoppoda tn B2m pEow
vopoPpoPBwv deopwv. H hexadecyl
opada cuVOEETAL LOXUPA UE TO
vopOdofo AKpo TOU Hoplou TNG
B2m.

* [lpookoAwvtoL udpodoPec
npwrteivec kat remtidla pe MB 4-20
KD (b2m 11,8 KD).
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Texvikn tng HP- Zuotnua HP-HD

Anhroagulaﬂt

, @ —
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HA130

51\_5 -

To ¢piktpo tng nmpoopddnong mponyeital tou ¢iAtpou alpokabBaponc.
Aptnplakn pon aipatog: 200-250 ml/min
Mpotelvopevn do6on avtunéiag:

=  KAaoolkn nropivn: 62 - 120 U/kg apxtkn 66on, 1250 — 2500 U/h

= LMWH 60 - 80 U/kg anag

Awapketa HP-HD 2 wpec (HP otnv apxn tng ouvedpioag). AkoAouBouUv AAAEG 2 WPEC
HD.
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Clinical trial 1: HP-HD vs HD alone

Int J At Orgaars 2017 ; 34 (4] 339-34F L S0 LIALL 200 1. TT4E

ORIGINAL ARTICLE

Combination of maintenance hemodialysis with
hemoperfusion: A safe and effective model of artificial
Kidney

Shun-Jie Chen, Geng-Ru Jiang, Jian-Ping Shan, Wei Lu, Hai-Dong Huang, Gang Ji, Ping Wu, Gu-Feng
Wu, Wei Wang, Chun Zhu, Fan Bian

Department of Nephrology, Xinhua Hosapital Affiliated to Shanghai Jiaotong University School of Medicine, Shanghai -
China

Study design:

[MPOOTTIKN TUXOLOTIOLNUEVN EAEYXOUEVN, EVOC KEVTPOU- Kiva.

N=101 pts (HP-HD 51 pts, HD 50 pts).

Follow up 2 £€1n.

MéBobdoc: HP-HD 1 dopa tnv eBdopada, HP pidtpo:HA130, 2 wpeg HP.

DOo0O




KaAUtepn amopdkpuvon Twyv péocouv MB ovolwyv

(] (1] ] 15 2 (year)

Fig. 2 - Change trend of serum concentration of leptin, hsCRP, iPTH, IL-6, 82-MG, and TNF-a during the 2-year
observation period. Square and diamond represent mean; vertical line represents standard deviation.



BeAtiwon tng rnototntac {wnc otnv opada tng HP-HD

Improving life quality in 36-item Short-Form Health Survey (SF-36; Chinese Edition)

Tﬁm' 584842005  57.32+19.45 0.8028
fp“’jﬂ?t‘;‘“m 3864£2184  36.56+19.43 0.6703
By b 646222754 443122145 0.0000
General health | 4848£1820  40.43+10.78 0.0415
\__ Activity J/ 568242159  49.36+20.11 0.0321
Social function 586941574 55.35+12.57 0.0641
[ Emotion | 5688:1519  51.16+1222 0.0257
Meantal heaith 65.09+20.24 9523+21.47 0.0463
| Totalscore | 59.76+19.46  41.08+15.52 0.0069




BeAtiwon tn¢ enPiwonc otnv opada HP-HD

HU+HPFP Group

i) (zroi

F

. L

Fig. 3 - Survival curve of the two groups of patients during the study period; log-rank
test results indicated p<0.01.



BeAtiwon EMIUEPOUC EPYOOTNPLAKWY TIAPAUETP WV
otnv opada HP-HD

Vanable Group 1 n=51) Group 1 n=41)  Group 2 jn=48) 'P Oyears Group 2 (n=30) P

0 years 2 yoars 0 ysars 2 yoars 2 yoars
SBP immHg) 153.6= 457 136.2= 28.8 156.1« 40.2 0.BTaT 158.5= 608 0.0348
DBP jmmHg) BO. 7= 271 Tld+ 158 a8ri= 281 0.68447 G0g= 324 D005
HR {timedmin)} To.B= 189 TMi=08 Td8=213 0.8378 TB1= 168 o0
Cardicthoracic ratio 0.46= 0,042 0,42+ 0.028 0.45= 0.058 0.3244 0.48= 0.052 <.0001
EF (%) 647 =0 72468 66173 0.3983 62.56 = 10.5 <0001
O (L) 5BE = 1.20 561 = 0.96 57T = 1.8 063845 583 = .55 0.9468
EA 082 = 032 0.68 = 0.28 0.83 = 017 0.08348 .85 &= 020 08273
LVMI [g/m) 10299 = 12.38 101.36 = 14.85 10586 = 13.48 02480 17661 = 51.88 < 0001
Hb (gL} B23 =182 10867 £ 177 B5.Z2 £ 198 04235 B3B8 =144 <0001
EPD [Lhweelkhy) 3861.35a123.47 32320710015 30716.67=183.657 0.585 4720.66x208.12 «, 0001
S [pmoliL) 12.4s4.41 12.5+5.07 12.5=4 B9 09148 1282544 0.8368
TIBC {pmolL) 50 87=13.00 51.08=13.73 BO.B3=7.41 0.847T 52 11+15.681 0.7Ea1
Alb fg/dL) 34505 36 =07 342086 oi=14 35=08 00860
BMI| (kg/m) 23114 256680 228238 0.5813 21555 .00
Types of antthypertensive drugs 26805 13z 04 24: 08 01705 27 0.8 <0001
spt/V 1.43:0,19 1.4120.22 1.46+0.18 0.42 1.43:0.31 0.7513

SBP = symolic blood pressure; DBP = daatobe blood pressure; HA = haan rate; EF = sjpction frctore 00 = cardine output; B = eardyfatrinl miral inflow velocibes;
LA = |eft venincuiar mass inde; Hb = hemoglobing 51 = senum mon; TIBC = total iron binding capacity; Alb = serum albuming BA = body mass index; ' Group 1
s, Group 2 (T=0 yens) : P Group 1 ve. Growp 2 (T=2 years).




Clinical trial 2: HP-HD vs HD

Blood Purif 2015;40:127-132

Effect of the Combination of Hemodialysis and
Hemoperfusion on Clearing Advanced Glycation
End Products: A Prospective, Randomized,
Two-Stage Crossover Trial in Patients Under
Maintenance Hemodialysis

Yu Zhang® Chang-Lin Mei® ShuRong® Yuan-YuanLiu® Guan-Qing Xiao®
Yong-Hong Shao® Yao-Zhong Kong?

O  ®iAtpo HP: MG-350 (350 ml moAuCTUpPEVLO e

: BooupuBatn emévbuon (styrene-
e —— divinylbenzene).
=18 '
HD period D 1 0 HP2 wpscs.
TR | S O AG Es: avurtpoqwrtsuukéq ouchech,us’vsq LE
o 3 AEuKWHOTA TOELVEC TTOU EVOXOTIOLOUVTOL yLa
e Kap&ayyetqkﬁ VOO0 HECW ngoaywyrﬁq ,
HP + HD HP+HD L — o&eldbwTLKOU stress, dAeypovwdouc dtadikaciog
n=18 : .
Kot evéoOnAtakng PAABNC.

O Métpnon AGEs, B2m, IL-6, TNF, Hb, alb otnv
apxn KoL Leta amno 2h.



Amopakpuvon peoouv MB toévwyv
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patients treated with the combined HF + HU exhibited sig-
nificantly lower levels of serum AGEs and TNF-a. Results from
this study demonstrate that the combination of HD + HP
treatment may be an effective and better approach to re-
move the protein-bound uremic toxins and inflammatory
cytokines. €& 2015 5. Karger AG, Basel




Clinical trial 3: HD vs HD+HDF vs HD+HP

J Int Transl Med, 2015, 3(3): 180-184

Research Article Open Access

Effect of Hematodialysis plus Hemoperfusion
on Insulin Resistance and Nutritional Status of
Patients with End-Stage Diabetic Nephropathy

Antony Pame Daniel Cordonnses’, Flserhord Btz

Sevton of Nephmdogy, The Lsiversety of levar MD A nderaon Coancer Corter: Howrion, Tovas, LE4

Design : TTPOOTITLKY TUXALOTIOLNEVN 0 Method:

TtapAAANAa eAeyxopuevn KAWVIK SoKLun, = Group A (HD): HD three times a week

Texas =  Group B (HD+HDF): HD twice a week; HDF once a week
N=86 =  Group C (HD+HP): HD twice a week; HP once a week

Control: Healthy people
= Group HD (28)

= Group HD+HDF (30) O Outcome :

= Group HD+HP (28) = Middle Molecular Toxins
Follow-up : 12 Weeks » Biochemical Indexes

= |nsulin Resistance




Amopakpuvon Twv peocou MB pAeypovwdwyv mapoyoviwv

Table 2 Changes of Inflammacory Factors inThree Groups Before and After treatment ( x4 3,npl)

Gm-l.rps Tirme CRP THE-a IL-&
Befare treatment 15714448 A79.02+89.52 | 55.94+16,48
Group A (n=28)HD - ) 5
17 weeks after treatment 15494467 8O3, 17496.94 |46.31437.23
Before treatment 15.47+3.18 B42.19£77.68" 1&61.02£34.70°
Group B (n=30) HD+HDF T g [,
12 weeks after treatment 13.0324.19™ 754.28+82537 127.89:31.34 7
5 P Before treatment 15424403 828 |4+R3.87 |53.47435.66
ro n=18JHD+HP - . ST
kel i 12 weeks after treatment 10:8623.96 7 18 687 56487 477 Shaa 109.38+35, 347 44
Control group [n=24) = 16941 .68 55.12430.27 416741682

Compared with control group, P=0.01; Compared with treatment before, "P<0.05, "P<0.01; Compared with group A, ~ P<0.05, ~* P=<0.01;
Compared with group B, * P<0.05, ** P=001.

Middle uremic toxins decrease: HD+HP > HDF >HD



BeAtlwon pHeTaBOALKWY OELKTWY PETA arto 12 w

Table 3 Comparison of Relevant Biochemical Indexes in Three Groups Before and After Treatment (x T 5)

Groups Time BUMN (mmol/L) Scr {pmal/L) FEG (mmol/L) FIMNS (pllmL) Homa-IR
Before treatment 22081621 B37.20+214.60 10.5212.69 11.29+6.20 6.4011.91
Group A (n=28)
I2 weeks after treatment 2347+6.28 765.70£233.20 10.372.75 172677 5.65%1.70
Before treatment 23.32+6.67 B849.601243.20 10.4813.059 I1.5916.98 6.2211.3]
Greoup B (n=30)
|2 weeks after treatment 20.86+5.92 B813.40+245.80 10.26%2.91 10.51+4.82 5.48+1.57
Before treatment 23.5716.60 839.50£233.30 10.5612.61 1431494 6431171
Group C (n=28) X
12 weeks after treatment 22713672 B78.10+266.40 87512477 ° 7.93t4867 " 44241607

Compared with treatment before, P<0.03, “P<0.01; Compared with group A, "P<0.05; Compared with group B, * P<0.05 .

Movov n HD+HP BeAtiwoe puetaBolAikouc deiktec: yAukoln vnoteiag

(FBG), wvooulivn vnoteiac (FINS) kat avtiotaon otnv t(voouAivn

[Homa-IR = (FBGxFINS)/22].



BeAtiwon dewktwyv Bpednc peta amo 12 w

Table 4 Change of Nutritional Status in Three Groups Before and After Treatment (X T 5 )

Groups Time [H6 (z0)) e 1y ) [BM1 (kg |

Before treatment | 04.06%13.45 32.18+2.69 2].62%1.83
Group A (n=18)

12 weeks after treatment |04.82%12.36 33.0243.81 22.60%2,58

Before treatment [04.23213.17 32.6414.37 22022247
Group B (n=30)

|2 weeks after treatment 04.98113.79 33.57+3.79 2273169

Before treatment [03.98112.76 32.75+4.38 11.9812.28
Group C (n=28)

|2 weeks after treatment 113.31412.94™5 35.7313.71™74 24301.51™ 8

Compared with treatment before, "P<0.01; Compared with group A, "P<0.05, "P<0.01; Compared with group B, ~ P<0.05, " P<0.01.

Movov n HD+HP BeAtiwoe deiktec Opewnc: aABouuivn, BMI, Hb.
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KAwikn dokwun 1: HD vs HP+HD

Curative effect of neutral macroporous resin
hemoperfusion on treating hemodialysis g
patients with refractory uremic pruritus

Wen-Hong LL MD, Yu-Min Yin, MD, Hao Chen, MD, Xiao-Dan Wang, MD, He Yun, MD, Huil Li, MD =
_IH_ L;J. 1‘.":. .JIII-.-.IFI"';H nlql'.'Hl':I'. r'¥|1EI ‘

Study design:
O  Tuxawomotnpévn KAk dokun, evog kEvtpou- Kiva.
O N=90 pts
=  Control group (30): HD
=  Group 1(30): HD + HD-HP pe HA130 1 ¢popa/15nuepo (HP 2 wpeg)
=  Group 2 (30): HD + HD-HP pe HA330 1 ¢popa/15nuepo (HP 2,5 wpeg)
O Follow up 8 eBdopadeg.

O ‘EkBaon: Kvnopog ekTLwUEVOG He 2 ueBddoug [visual analogue scale (VAS) kot
modified Duo pruritus scores].

Li et al. Medicine (2017) 96:12



BeAtlwon Tou oupattkoU KVvnopoU otLc opadec tng HP
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exparimentsl growp 1 with contnal group, P 0.06; B oomparad axpedmental

resp 1wl oporamorinl oup 2 3 105

O Svunépaoua: os Bpayxunpobeopo follow up, tooo n HP pe HA130 600 kot
N HP pe HA330 peiwoayv Tov OUPALULKO KVNOUO GE XPOVLOUG
aLpokaBoapopevouc acBevelc e avOeKTIKO KVNOUO. To amoteEAEopa ATAV
Loxupotepo otnv opada pe to HA330.



KAwikn 6okiun 2: HD (n=30) vs HD+HP (n=30)

RS TR GRENE P15 & W2 2011-03-19 ik
Journal of Clinical Rehabddabve Tissue Engineering Research  March 19 2071 Vol 15 No.12

@272

Adsorptive dialysis for cleaning uremic middle molecular

substances**

Guo Al-hua, Meng Jian-zhong, LI Dan-dan, Liu Wen-yuan, Wang Su-xia, Gao Fel, Jing Ying.

Jia Feng-yu, Ge Yan-ming

Adsorptive dialysis  Conventional hemo-

group dialysts group 2P

Effective Ineffective Effective Ineffective

6 5 25 24093 0.000
18 4 26 5455 0020
19 4 26 4356 0037

Journal of Clinical Rehabilitative Tissue Engineering Research March
19, 2011 Vol.15, No.12
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Acdalela Ko EMUTAOKEC TNG alponpoopodnong otn XNNT2

H BooupBatn emévduon eumodilel Tnv apeon enadr ToU QLUATOC UE TO TTPOOPOPNTIKO
UALKO Kall TN Slappor) cwpatdiwv Tou UALKOU OTO aipa.

Oykoc mAnpwong tou npoopodntikov dpiAtpou ~ 100-150 ml.

ATO TIG KAWVIKEG SOKLUES Hev PaiveTal va emnpedlel TNV EMAPKELA TNG KABAPONC TWV
HLKpOU poplakol Bapouc ouowwv (otaBepo kt/V).

Aev TekpunpLWVeTaL amo tn veotepn BiPAloypadia mou adopd 1o TOAUCTUPEVLO
duopevic enidpaon otnv NIaTikn Asttoupyia, Ta OALKA AsuKkwHoTa, TV aABoupivn,
TOUC XpOVou¢ MAENG, TNV atpoodalpivn Kot Tov aplOpo Twv AeUKwV atpoodatpiwy. X
KATIOLEC avadhOPEC SLATILOTWONKE ULIKPN TTTWON OTNV TIUA TWV ALUOTIETAALWY, KAWVIKA 1N
ONUAVTLKA.

Int J Artif Organs 2011; 34 (4): 339-347

Blood Purif 2015;40:127-132
J Clin Rehab T Eng, 2011;15.12

AvadeEpovtal 2 meploTatikad €kBuong e€avOUATOC TTOU AVTIUETWTILOTNKAV EUKOAQ
bAPLLOKEUTLKAL.
Int J Artif Organs 2011; 34 (4): 339-347



Open access Protocol

BM) Open Randomised, open-label, multicentre
trial comparing haemodialysis plus
haemoperfusion versus haemodialysis
alone in adult patients with end-stage
renal disease (HD/HP vs HD): study

protocol

Wei Lu, Geng-Ru Jiang, The HD/HP versus HD trial Group

ClinicalTrials.gov ldentifier: NCT03227770

AvoIXTH TUXaIOTTOINUEVN EAEYXOMEVN TTOAUKEVTPIKN (11 KEVTPA) KAIVIK
dokiun, Kiva.
27N ®Acn TG oTPAToAdYNONG...

Lu W, Jiang G-R. BMJ Open 2018;8:€022169. doi:10.1136/bmjopen-2018-022169
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uvoyilovtac...

@ O ouvluaouOC TNG alpotpoopodnonC UE TNV KAAOOLKN alpokaboapon
datvetal otL eival pia evaAlaKTk) HEBOSOC alpMATIKNAC KABAPOoNC YL TOUC
aoBeveic pe XNNTZ oe e€wvedplkni kaBapaon, moAAG utooxopevn ocov adopad
TNV AmooupPon OUPOLULKWY ToEvwV Ttou Sev amofAaAAovTal EMAPKWCE UE TN
ouppatikn kaBapon.

@ Evéeikvutal otic emumAokeg TN XNNTZ, Omwe o€ avOEKTIKO KVNOUO,
nepldeplkni veupomnadbela, apulosidbwon amod B2m, urtoBpeia, avOeKTIKO
devuteponadn unepnapaBupeoelSLIoNO, AVOEKTLKN UTIEPTAON.

@ To npoopodnTIKO UALKO TtponyeitoL tou GLATpou TNC alpokabapong Kat n
Suapkela tng HP sival 2 wpec.

@ H ouyvotnta tng HP+HD kupativetal ano 1 ¢opa/eBdopada cwe 1
dopd/urva.

@ [poc to mapov dev daivetatl va umtapyxouv BEpata aopaAeLlac Kat cofapwv
ETITTAOKWV.



Register as an organ, eye, and tissLe
doner. Share this and share [ife
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