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[HZE] B# #Fi ZOEYI6L B@MEN B ak M (MHD) & F 05 FHEEZHER &R, FNELE
HRBER AW, Fik SREETHZARERTEAA @ RAEL TS 74 4 MHD & 452 5F £, R A ML, T,
FAT A RB R IE T kAN E o A LR W Fe it BB, A 37 ), M AR A AR 48 (ZOEY16L) A= 2f 88 40 (PES16LF) i 47 % x4 &
EFRNEERFOFRAR RS BUAEH T B AR B AFAF L ARBREF LRXFEFHLE
B R REBROERT AL E, F8 HAGALKRTHREZF L% FEL(P>0.05),60 min ILEF
TR RAE T BA I, EFHATFENLP<0.05); BARNALZR AL R AERARETHEER 2K E pKt/V
ERHRGEHFELGH) P>0.05); BABANELABRBHREFALAHFENLP>0.00). L 2ETRRAE, &8
ZOEY16L%5 PESI6LF st & o F & FHRA/ERMA8 S . ZOEY16L J B A& A7 B l6 sk o A % 2 A 3.
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A randomized controlled trial of efficacy and safety of ZOEY16L polyethersulfone
dialyzer on maintenance hemodialysis patients
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[Abstract] Objective The purpose of this paper is to study the clearance effect of domestic zoey161 polyethersul-
fone dialyzer on small molecule toxins in maintenance hemodialysis (MHD) patients, and observe its clinical safety. Meth-
ods A total of 74 MHD patients from the Blood Purification Center in The Second People’s Hospital of Yibin were en-
rolled in a randomized open and parallel controlled study. Conventional hemodialysis was performed for four hours with
ZOEY16L polyethersulfone dialyzer in trial group and with PES16LF polyethersulfone dialyzer in control group. The
clearance rate and decline rate of urea nitrogen and creatinine before and after dialysis were used for efficacy evaluation.
At the same time, the safety indexes of peripheral blood hemoglobin and albumin before and after dialysis in the two
groups were analyzed, and the adverse events were recorded. To observe the clinical efficacy and safety of the ZOEY16L
polyethersulfone dialyzer. Results There were no significant differences in clinical data between the two groups (P>
0.05). The creatinine clearance rate in trial group was higher than that in control group[ (116.35%29.38 ) mL/min wvs
(102.91428.54 ) mL / min, P<<0.05 ]. There was no significant difference in urea nitrogen clearance rate, urea nitro-
gen, blood phosphate reduction ratio ,ultrafiltration rate and spKt/V between the two groups (P>>0.05). There was no
significant difference in safety indexes between the two groups before and after treatment (P>0.05 ). Adverse events
were less and mild without serious adverse reactions. Conclusion ZOEY161. and PESI6LF dialyzers have the same scavenging
effect on uremic small molecule toxins. ZOEY16L polyethersulfone dialyzer is effective and safe for hemodialysis treatment.
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I 375 AT 2 2R W B E 6 (End stage renal dis-
ease, ESRD) B H A MM E B RBT X2 —, F
20 tad 60 AEACTF4h N TG R, 2 H mr &)
(IR AT IR B T R R VB M IR T I G
S Jit 385 07 A% 5 el 3% BT 3R 97 BOR IR0 . i BT AN
AT B R BV TR K TS BR Ak Re . i R A R
- (0 A W AR 1 S DT BRI A58 M 3 7 R e 42

REEI (Polyethersulfone, PES ) J& H il (Polysul-
fone, PSF ) B4R A4 8L, 5 PSF A1 e BoA T 4 1 i 1k
S AR M 2 AR LR KM AR Y I YA
ZME PR A I VR A A T ) v A R A I
B I3 A B B 2000 PES 55 B 2% 2 B AT IR IR -
i o MR R AF R S BB B BT A 2
ZOEY 16 L5 ik BB 3% BT & 5 Sy — BB 20 04 [ 7™ 1fi i
ERT A MORTEIR R FIEXf . 58 LW aR 2™
i PESI6LF HoA, B T7 0 = A 2000 3K 55 20 9
AL AR WS R 1 ZOEY16L 5 Mk 80 B 37 A &% 7E
MHD & 35 I 9 97 R0OR 22 4 L 43 B e [ 7= 33 A 4
Iz N AT RE T
1 #BREFE
L1 — %R AR RN (1: D JF. 2 h
O CHA A 7P BE R R 255 — M @ BE B, 43 ol
HEET A N R B BN T TN BB P47 X IR
Bk IR 56 7 vk . DUR R 1 BR R A LEF 35 bR
O LR A8 b o HCER A 9 K fE o« = 0. 025, K6
RUAE (1-8) =0. 80, AE 5 &4 FHH 5= 18, IR R IF IR FhnifE
22 45.71 mL/min, JJL B % B 28 5 25 34. 98 mL/
min, K PASS # 4 E 45 2400 K 50 458 R 3 B R AR
IR AR AR A T B KA AS R 103 i), B R
10 %% (1 04 38 V% 23R B =~ bt 14 43 T 1) A, A 358 3
R B 0 5 REAS B o 234 ), WLER 4 5 X B 41 4%
117 5], SR 43 )2 DX 2 Bl AL A o Bl AL 7 48 e R AR
Bk, ST H A SCHGE A FE AT 0 103 5
B AP R E TR N KRB B UE R I
HeAk A 74 9 4 B I % BT (Maintenance hemo-
dialysis, MHD) 58 XF 4, 4% 1 1L B B AL 53 e 2
WLZE LRI BRAL 4% 37 i), o 58 45 5, £ 29 i), 4%
% 26~69 2, WMEUL 37 i, 5 24 B, £ 13 B 4F ik
26~69 %, FHJ(47.59£11.18) % , BT #A 3~196 H .
P (44,43 £ 45.11) H, F ¥y 3 4k H (62,25 &
10. 76 kg, XFHAZL 37 i, 55 21 f4], 4 16 7], 4F % 28~
67 % 3 (50. 19£10. 72) % . iEMRE 3~175 H . FH
(45.41+38.68) H , P-4 /& (60. 11£10. 20) kg,
P Z I H LRI R 22 7 RS # 8 L (Y
P>0.05)  BA A Ho M . A 5256 28 3% B I PR3 56 AL A

WHEZ B4 (2021-016-01-001) {Ib e, T A 22 it % ¥ 16
P L e S IR 20 A 1t 56 01 48 2 1 ) &
B R O T Rk R AL, AXBAEEKXE
M B EHRME (RS B WIG &
20210041) , AWFFEICAHCH 25 W2
L2 A KHeBRPRE I ASRHE : QB I 7 5 BT =
3SAA MK GE N B FH . QFR 18~75 % (& 18
A5 ) AR, O EIFSEMERE .
HEBR bR - O i 4 38 B 2 BE AN B, I 3R it << 200 mL/
min, QEEEAFAEFRZE M EL . @Bk
FH(Hb)>160 g/L &l £L8 H (Hb)<<60 g/L; & ¥ 1
¢ H (Hb) >150 g/L 81 £ & 1 (Hb) <60 g/L,
@ ™ 3% 2h Ve il sCAT g ) B8, O R R g
#. ©AST.ALT.TBIL>E#H ERK 1.5 5. @
1 /M <<60. 0<10° /L, @ IfiL /K F 90/60 mmHg 1
T 180/100 mmHg # . @0y &g, OF /™ &L
RN BOWUIN S KA S . DR A R A A RE O
G MK AR . @—DH NS5 HAb G KK 55
T QUEIRB AN d L, OFRFEINNAE
Z A G RIS 7
1.3 JiE

W52 A ) 95 M o 55 B2 T 4 AR R 2 W AR R Y
rh 2 20 4 1 WE AT 2 ZOEY-16L, % B8 28 {8 FH [ ¥ Ji
Je BT B & A BR A B A 77 1) PESI6LE il i 3% Bt
ar(WLER 1, JGY7ETE] 4 hy i & 220 mL/min, &7
WU i 500 mL/min, JJi T 245 #2 BE A B AR 0
R B2 g R S P BE . A 2 A AT A I % BT PIL
5 75 [E Fresenius 4008S.7% [E B-BRAUN Dialog Ifil
WEBE TR 375 B W34 R 8L vy o o I A8 3 A WL, L v
AW BRASFWE (mmol/L): Na” 138, K' 2.0,
Ca** 1.50, Mg*" 0.5, CI~ 108.5, CH,;COO~ 3.0,
HCO;  31].B WK 8. 4 %0 ik iR S L MR 459

F 1 FMMKSERRER
Table 1 Data of two Kkinds of blood dialyzer

5 H ZOEY-16L PESI6LF
A AT AR (m?) 1.6 1.6
o2 4F 2 R R £33 3 ik R,
rhas g 4E N AR (pm) 200420 200415
Hp 25 2 2 JRLBE (pm) 40410 3545
1M % % (mlL) 91 89
e R (mL/mmHg-h) 24 24
K y RS K Y LR KA
Fe K5 B K (mmHg) 500 500

7 :1mmHg=0. 133kPa

1.3.1 fei4gds 7MW & T O min BN & 52 20
() A i AR S R I I E B L AR AR R Bl o BT s A
M 15 min B 4l 004G 56 52 320 48 A i) AR Il <43
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BT 5 76 ML AT 60 min BF 53 591l il 3 Jok o A # k o 1L 4
G0 it JULTF PR 28 s 7E MVRGE BT 240 minCHY & HTIA
7 45 R0 M 52 3 A= i AE A S I i R L AE b
FEAR IS5 A s 12 45 R S xF A2 3 3 UL 22 Bl 17 30
min, 3 I 5 5% I 2 A7 R

1.3.2 AN EEZIEMIEIR B RERR, 2
B AT BB 8 B 5 BE 0 R 48 b s IV AT R L
PR T BR IR E CspK/ VL Hrp K48 19 2 3% A s 19 )R R
THFR A (L/min) , t J& J00E BT i) ] (min) . V 45 19 &
PREZE A3 A0 A5 R (L)) o 2 B UK IV 325 B o) PR 53 9 35 R 1
T BRALEE R B MR T ALRE 1Y E BEAE bR L A 1 % K/
V& MPO R THIFR ., #H-FR 60 min B Ti&
B2 00 % A 1A (Bl ko)« 0 Ad G Bk o) 43 301 SR
I s 43 30 0 A o PR 2 AL WL 1530 PR 3R 0T BR 2R AL
JF 38 B % T B R K IR A R

Co CmQu -

Horpr: CBI 238 B 9 W A H Y 3 52k B2 s CBO
ST M A LM A R A VR s QBT R 8 Il I A
mL/min; QF J2& 45 38 i W i % G IE %) . spKt/V [y
AL R spKt/V=—1n(R—0. 008t) + (4—3. 5R)
* ABW/BW, it R=3% 5 JR 2 & /BT R E At
RRIT B E (h) s ABW i i it (L), BW h i J5 (K &
(kg) ., WETFH 48 bR BB T IR R L UEF I BR 2% IR
T BRI R R A AR B e
R A 37 BT PR Z L LT I B 28 05, 76 35 BT T 4 145 o i
L A5 0k A E L LU B SR 100 mL/min J5 55

K =(

SEZVN R R . AR S A 2 U 5 AR R
K FREH = (1—-CBO/CBD % 100% . ## %, QF =
W/T, o W K it mLs T iRy R A h; CBI &
825 A T LR A A v B s CBO J2& 48 1M W3 B 45
A MLV P R R ., B SRR A T R =602
F 32 R A L <60 20 S0 TC AL 5 Bk B 5K A bR o T IR R
ARG BRR(H PRE A FRER « it =602 * 220) Jf
iK#] 132 mL/min DL, PR AR 56 19 IR R AT BR
% >134 mL/min & AL .

1.3.3 ZaEirHm  OmE WA M. @41k
. @FZRE M — M0 B T IR e AR R IE. @
Xof g 2 BB A AT R S BT I I OR B SR AT IR 5L O
Gt AN RF R, OGN M.

L4 Gt #48r  WH SPSS 25. 0 G834 bt ik
TG40 0T » 359 R FHRCIU &G 56 . 3 4 8 bR 3 5+
FRifE2E (r £5) VB RAE C max) g /ME C min) | H 47 %
(VD | D4 5357 B T) BE Q) i 38 5 R ¥ 8 ¢« K 48 Wile-
oxon FkHIKG LS . Pearson x* ¥ 36 8% Fisher 5 46 = 2577
AT ST 0. Lh P<0.05 HERH G55 X,
2 #£R

2.1 WAL E FEA RN AR AR R WAL A
X HEZH 60 min JR 2 A BRF & spKy/V 22 7 L4 1t
SR SL(P>0.05) ; BRAL B AT 60 min WILEF 7 bR % 24 57
B G2 E L (P<0.05) , R4 R Z R spKt/V
BT A L H 22 R g i & L (P >0.05),
W 2,

x2 WABEHEEWN 60 min A REREREN spKt/V L% (mL/min, x *5)

Table 2 Comparison of solute clearance rate after dialysis for 60 min and Kt/V

ko WLEELH (n=37) X RELH (n=37) 2l K 954 CI ¢ P

RE R 136.22435.93 120.52+35.12 15.70(—0.77~32.16) 1. 900 0.061

WLIF 116. 35+29. 38 102. 91428. 54 12.36(0.01~26. 86) 1. 996 0. 049

spKt/V 1.3340.25 1.28+0.21 0.048(—0.059~0. 155) 0. 895 0. 374
2.2 WIHWRZEABETEM IR i REFR I % (P>0.05) , i B W4 21 3% BE A A5 Hb i BR WLIEF S IR & %%

PR IR 28 0300 BR 3R B T JUL IR 395 B SR MR 38 0 I i T
R i B IR R L. 2R R E X

HRUMMKNZRKT LK 3.

£3 FAHAREFYMEITFNIERILRxL£s.MQ) ]

Table 3 Comparison of two groups of secondary effectiveness evaluation indexes

L ML (n=37) X HRZH (n=37) ZAH 95%CI t P
AR IR Z A IEFRZE (mL/min) 149. 86414, 47 147.37+12.82 —3.84~8.83 0.784 0.436
He P JURT 35 BR % (m L/ min) 147.29+14. 21 144.26+12. 66 —3.20~9.27 0.971 0.335
JRER TFHFE(X107?) 66.64+6.98 65.31+6. 24 —1.74~4. 40 0. 866 0. 389
M FFER(<102) 40.30(21. 80) 45.20(26. 30) —10.98~18. 63 0.515 0.608
g (mL/h) 593.92+214. 85 630. 224154, 67 —123.06~50. 45 —0.834 0. 407
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2.3 BAVEITAL

HARFMRZAEFEF LG %2 L (P>0.05), 1L

2.3.1 ARFM MHHMELTEARFMFLEAE. W 4,
x4 FHHIREHBAREEXRLE ((X1072)]
Table 4 Comparison of adverse events and incidence between the two groups

45 n A AR S ETA B T B o I WPy EezE® e 0 i G @ 20 s © Rl E®
WLEE 40 37 5(13.51) 3(8.1D) 1(2.70) 1(2.70) 0¢0.00) 0¢0.00) 0¢0.00)
X 2 37 9(24.32) 3(8.1D) 1(2.70) 1(2.70) 1(2.70) 2(5.40) 1(2.70)

X’ 1. 410 - - - 1.014 2.056 1.014

P 0.235 1. 000 1. 000 1. 000 0.314 0.152 0.314

F-OHBENEITRRMX., QLB EELL. OB TAETLR
2.3.2 AAFRAE R RS A ZIHE E Ak
I FRL A B IS4 BT A5 R YT R S XA YT 15 min 140
J0 /I AR AR 2 R B A 25 S e e AR L (M P>
0. 05) s 4 IR YT B 5 b i B0 & 2 B A%, 13 85 . pH
fH.HCO;, HEM MLIOEATE R EXERA
it (P <0.05), i Bl ZOEY-16L 5
PESI6LE Ifil 3% Hr #5 ¥ 58 A %00 bR B7 FL 2 1E R v 35
FEREA RO BRI 2 45 (0 K 43 2 35 58 35 K HB i
fif, WFS,
3 itig

ESRD J& 48 1 B Wi b e i 2R B Be . Pt
FH L ESRD B # H T3 R 195 B MR YRR 2219 L
G AE R A B 5 L HL O I B 1 SR AT T R Y
B BT AT B R RIAYT AR E R SR
UUEE B 2055 T, B A W 4 Bk £t B A 2 3 1 )
B, G BT AT A BRI A RO B AR
WE T K R P I R AT T LA R R 7
E R0 AR T R R A R B VB AT YR 9T Y
FEAR SR H R £ I IV AN 35 BT T =2 TRD 8 2 3 BT 2
5 AT R L R R R T I A SR B bR R RN R R AL
JUUIEF 25 B Pk AR ™= 0 1 2 47K 43, IF R o8 #b 787 T
ML 1Y BT B AT IR T A O T B
BT #48 r 325 17 JE 1 P BB 1 42 B2 i 2 AR RO TR T RO RN
TBIT A (A G AR R i R AT AR N T R
VB B S, T AN BE A A5 MLV B KAy T 8 R L 1k B
i m o fo o AT YD O R A H AL B 2 A T B
AR AS W7 3 s 8 o DA £F 4 2B CAn 4 45 B | o0 K £F
Y 22155 CUN S R 27 208 B65) & B o H R IG IR ) 42 1 FH Y
N T A B

H BB AT 48 15 Sy — UMl FHRE A L OF f 35 AT 2% A
ROME R F8 bR 32 BNV BN BR R Kt/ VR E R R M
R R R G, B AR IR A B AW A A 1
AR (F BTG BT S 15 min J L% 20, WL EH
2 L ot /IR AR ) ) s S R AR A 1 UK I VR AT
RIT RIS . AW ZOEY16L JEHNE T a8 2 AT

®5 HMARSHINZREBFHTUSLRE (L5
Table 5 Changes and comparison of laboratory indexes of two groups of

safety evaluation

fabr n Mg popiibich t P
MaEEA L) BH 37 97.27416.58  99.054+18.42  —0.438 0.663
BWE 37 107.24421.40 112.22427.12 —0.876 0.384

! —2.241 —2.443

P 0.028 0.017
A (X107/L) BT 37 6.13+1.61 6.33+1.96  —0.459 0,648
BWE 37 6.3941.95 6.58+2.31  —0.378 0.706

! —0.618 —0.509

P 0.539 0.612

M/MRD (X10° /L) #EHrRG 37 151.08+48.00 178.92475.28 —1.897 0.062
BYTfE 37 167.65152.58  174.43463.80 —0.499 0.619

‘ —1.415 0.277

P 0.161 0.783
HEH(g/L) ENTEG 37 39.1842.86  39.7242.77  —0.834 0.407
BTG 37 45.04%5.12  45.2245.27  —0.154 0.878

‘ —6.075 —5.615

P <0.05 <0.05
1 (mmol/ L) BUAT 37 141.02+2.64  140.24+3.01 1,175 0.244
BHTE 37 139.53+2.32  139.5942.24 —0.117 0,907

! 2.573 1.056

P <0.05 0.294
A (mmol/ L) BHTET 37 4.600.65 4,62£0.92  —0.150 0.881
EIE 37 3.31£0.30 3.3340.33  —0.330 0.743

! 10. 885 8.038

P <0.05 <0.05
4 (mmol/L) EHTEG 37 102.76+£3.41  101.4743.59  1.594  0.115
ENE 37 101.514£3.12 101.39£2.97  0.160 0.873

‘ 1. 654 0.095

P 0.102 0.924
fE (mmol/ L) BUAT 37 2.2140.18 2.2240.22  —0.354 0.725
B 37 2.57+0.16 2.584+0.15  —0.150 0.881

‘ —-9.178 -8.052

P <0.05 <0.05
pH BWTEG 37 7.38+0.04 7.3640.04  2.216  0.030
BHE 37 7.38£0.05 7.36%0. 06 1,301 0.197

! —8.965 —9.357

P <0.05 <0.05
PCO, (mmHg) BHFRT 37 36.5613.83 37.1943.37  —0.752 0.455
BTG 37 39.53+4.07  39.81+4.79  —2.268 0.789

t 0.330 -0.235

P 0.743 0.815
HCO; ~ (mmol/L) i#&MAT 37  21.44£2.37  20.90£2.82  0.892 0.375
BTG 37 22.85E1.87  22.1142.40  1.473  0.145

‘ —10. 466 —8.064

P <0.05 <0.05

- QEH R AN ANE BT 15 min K545 5
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R 0 A0 RN A o Pk e s R L HG T 2 R I A A
BN TR R KRR A YL B RCR Fl R B
4tk . X BRA Ry B R e BT B EOR A IR A
A AR ) PESI6LE 5k A i 9 325 A % . 3% 2 |) A4 7
B & % PES &% 7 45, A0 6 PES14LF, PES14HF,
PESI6LF 4§ C £ Ifi IK I W FH 2 45, X)) ih 4 0 %
FELO U s B AR AR AT () B 5T b 3 0
3, 5 AR AR L, B 7 RUJE PES JBEE By 8% 2 %
SAMMAEL T H# DRSS . PPRA R BoR &>
ZOEY16L SR BEDUE B & AT IR V7 J5 - 8 R R A
IUBFEEA YT AT B T R PIALE 3 60 min JR R A
Br N spKt/V 257 TEG8 i 22 B G PR &N 60 min
JUIF ¥ B A G o 3 S0 [a) 45 T AT L W4 20 IR
FACIUEF I BRR spKy/ V B BR ZR TR
TR A2 IR g A S, ZOEY 16 L RN
AT A XS N T B R I BRAOCRAE S T PESIGLE & Hr
o e Wl L E 2 A8 M B JUE P -B ) A Q3L
(Chronic Kidney Disease-Mineraland Bone Disorder,
CKD-MBD) %5 114 5 S 3R 15 o L i e 1L 55 0 107 5
PR DIAROC22 o SCHRRE o i 8 3 Bk 3 223 5 33
i K 1) 40 PN B A% R i T T IR S T W 1) 200 Y O e 7S G
SZ i pH AR AL R0 3 BT eb i 8 0 R B R A2
Wi B d M BB 10 B Z AR AR . (RSB 5T R T AL I
BEF R 22 R G T 2 S AR A I 45 R R 2
DL LE AT 20 355 BT i % Wl 0 9 BR BE 0 . 1L WGE AT IR T
(55 A~ H =X 2 4K 3 1938 B P 2E 35 A7 &% 10
IR L2 S T Ge o S X T LI Ol T 4 A A%
XN T B R MK o B0 BRYEREAH 24 . & 2RI
D5 T, 20 52 08 3 A H S A A R AR iR R 20
AN IR S IR RO N SN I RAAY TR o S e i
SH TG S AR I R P S A 3
RAENT A TREEE M, 7% 18 5 & & ] 68 AH OC (A& Hr
AT ARAL) AT RE 5 R R Y X iRl
2 BB FEFENT 15 min AN, 28 K il i 52 A A
RIT AT B 22 5 W B B S E TR T RE L G . A
AR A B B B ZE LB B v il o B S
HA R R ARBTG5 22 5 77 b WUV P R4

AT AF A — 7 Jm R A G ZOEY16L
S BEINE BT 4% %8 MHD F8 35 1 399 AR 1% 5 & Lt 91 % &%
SiE A AF AL T FE 0 5 3 T B — 2P IR AT KRR
A g O TS RCT WF5E R IFAT .
4 HitE5RT

W5 e BT 24 B PRI S8 b A %0 H
SR ] AL R AT A LA ZOEY 16 L 3R ik B0 Ay
o RS 2R 0L BT AR /N TR R R AL LT

SETE RO B - 2 MR BE  $ R [ 7 0 A A o
TE 10 35 F A R GRS . AKEe o ZOEY 161 R fif
B A 25 14 i DR BE P B e ) R AL T 6 B SO
T M A D e FE BT AR IR TS

(&% 3]
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