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T-o(INF-) JREFRZ®5 . R BHF.3AEFG T A RIEAFEN A EIRAT 0 FFIRAFRAERAE
% £ (SF-36)#F 4 £ F LA H F &L (P>0.05) ;%7 )6, F A& & § 4454 BUN(7. 89+ 1. 02) mmol/L . BUA
(210. 56 +24. 96) mmol/ 1L, Ser(230. 2120, 21) pmol/L.B,-MG(8. 02+ 1. 27) mg/ L, # ¥ % 5 47 CRP(0. 27+0. 14)
mmol/L.IL-6(10. 01+5. 24) mmol/L, TNF-q (1. 03+ 0. 52) mg/mlL, f2 7 5 35 #& P°" (0. 70£0. 21) mmol/L.PTH
(0.940. 25) pg/L, ¥ 80 2 4& F HFHD 41, on-line HDF 1 (P<C0. 05); & 47 & 4 & %5 4% Kt/v 66. 35%, URR
78.65% .B-MG FH R FE 79.66%, ik I54: Ca® (0. 740, 11) mmol/L,SF-36 #F % 128. 94 4.3 ¥ B & T HF-
HD 21 .on-line HDF #1(P<0.05), #i¢ on-line HDF #= HFHD B/ & A&7 ESRD A 2 % . Tk & & &% %
N REEFTRE BRBEHF KBRS LR LG RIET B,
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The effects of on-line and high-flux hemodialysis alone and sequential application on
dialysis adequacy and quality of life in patients with end-stage renal disease”
MA Li,HE Fan ,YANG Wenjun*
(Department of Blood Purification ,First Af filiated Hospital of Xinjiang Medical
University sUrumqi » Xinjiang 830054 ,China)

[Abstract] Objective To investigate the effects of on-line hemodiafiltration and high-flux hemodialysis alone or
sequential application on dialysis adequacy and quality of life in patients with end-stage renal disease. Methods Twen-
ty-two patients with end-stage renal disease who were admitted to this hospital from January 2017 to January 2018
were randomly selected and divided into the high-flux hemodialysis group (HFHD group) and the on-line hemodiafil-
tration group (on-line HDF), the high-flux hemodialysis+ on-line hemodiafiltration sequential group ( HFHD - on-
line HDF sequential group) ,34 cases in each group. After three months, the renal function indexes [ including blood u-
rea nitrogen (BUN) ,serum creatinine (Scr) ,serum uric acid (BUA) , 8, microglobulin (3,-MG) ,etc. ) , dialysis adequa-
cy indexes (including urea clearance rate (Kt/v) ,urea reduction rate (URR) ,B,-MG clearance rate) ,serological mark-
ers (including serum calcium (Ca’" ), serum phosphorus (P*" ), parathyroid hormone (PTH), micro-inflammatory
markers C-reactive protein (CRP) ,interleukin-6 (IL-6),and tumor necrosis factor-a (TNF-o) and quality of life scores
before and after treatment were compared among the three groups of patients. Results Before treatment, there were no
significant differences in renal function index, dialysis adequacy index, serological index and health survey summary
(SF-36) scores among the three groups (P>>0. 05). After treatment, the BUN was (7. 89=+1. 02) mmol/L.BUA was
(210. 56 24. 96) mmol/L,Scr was (230. 21220. 21) pmol/L,8,-MG was (8.02=%1. 27) mg/L,microinflammation
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index CRP protein was (0. 27+0. 14)mmol/L,1L-6 was (10. 01 £+5. 24) mmol/L, TNF-o was (1. 03+0.52)
mg/mlL,serum index P’" was (0. 7040. 21) mmol/L,PTH was (0. 940. 25) pg/L in the HFHD+ on-line
HDF sequential group, which were significantly lower than the HFHD group and the on-line HDF group
(P<20. 05) ;dialysis adequacy index Kt/v (66.35%),URR (78. 65%),B,-MG clearance rate (79. 66%),Ca*"
[(0.72£0.11) mmol/L],the score of SF-36 (128. 94 scores)were significantly higher than that in the HFHD
group and the on-line HDF group (P<C0. 05). Conclusion The combination of on-line hemodiafiltration and
high-flux hemodialysis sequential hemodialysis has a significant effect on the treatment of end-stage renal dis-

ease. It can improve the renal function and the quality of life,reduce the patient’s inflammatory response. It is

worthy of clinical application.

[ Key words | kidney diseases;online systems;hemodiafiltration; high—flux hemodialysis;renal function;

quality of life
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ZRLGAFE X (P>0.05), Hal ek, Wk 1. %
W O AT BE BE AR B2 01 25 W A% At .

15 mL -
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#% (2 E Fresenius) son-line HDF {#i F§ 4008S i& #7 #L
({8 Fresenius) , ¥Rk H F6 R IE BT 45
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HIH 2 60 mL/min J§ 5 min 2 ik PO Bk 3
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Iy PEFE R IR F B BRR (Kt/v) JR R A TR (URR) .
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(TNF-o) /K. (5) A= i Jot & (o 7 felt e o) % fiaj 3%
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* 1 SHEHBEE—MAMITL
.- ., i P - 8538 By e 1) M8 VB A% /v I R /R R T
(TEs,4) B/ on/n) (T£s, ) B/ 2R/ TgA B R G
HFHD 41 34 59,7246, 82 18/16 81.42435. 24 10/7/6/6/3/2
on-line HDF 4 34 60. 2546, 17 19/15 80. 79434, 81 11/7/7/6/2/1
Edie! 34 60.25+6.17 18/16 80. 7934, 81 10/8/6/5/3/2
F/y? 1.202 0.578 0. 789 0.566
P 0. 358 0. 489 0. 645 0.513
*2 SEEERITAEEBMEERTHILE (L)
Eig] n BUN(mmol/L) BUA (mmol/L) Ser(zmol/L) B-MG (mg/L)
HFHD 41 34
VBT T 26.3243.31 710. 21445, 32 852. 11444, 52 20.36+£2. 32
BT E 12.21+2.98 356. 25436. 98 401.23439.12 11.3241.69
on-line HDF 34
BYT T 25.85+2. 36 711.324:47.59 853. 21445, 32 21.03+2. 22
BT E 13.11+2.55 348.26437.19 399.20436. 15 12.5541.49
74 34
BT T 26,1242, 64 710. 98444, 35 851. 98445, 02 20. 652, 44
BIT e 7.89+1.02% 210. 56 +24, 96 230, 21420, 21 8.0241, 27

*,P<<0.05,%5 HFHD #4775 L # ;" : P<<0. 05,5 on-line HDF 0477 5 L8

AL 5~10 AN0] 8, A4S [ B4 H 3 ~5 AN 3k T, 2 T
Xof o7 S [ FR 25 4 43 I3RS 5.4.3.2.01 4, B 5 i IR A
ETHE AR B E WL PE . B4 145 4. 4%
Bt 10 A 0 B R A . SF-36 R R IRZE N,
RS R — Bk 96 %, IS B . B R IF
PRI BE . AR IR R VTR OB 20, 51 3 28 %l B
Y BFHATIHEE &, Bk AT HE B E A
B 5E N

1.6 Hiit2gib# SR SPSSI8. 0 #4758 it 4
Bro tHRRHH TEs £oR, LWECRH ¢ K50 3H80%
BHHE SRR WECRA * Fii. DL P<<0.05 2
ZERAGITFE L.

2 % R

2.1 3HBEBERRIEILE BHIRITAT.3 48
& B RE 48 b8 (BUN L BUA , Ser . 8,-MG) 2 3 T 48
TER X (P>0.05) 53897 J5 - 3 4B % B T RE 6 A 1y
H W B T, HFHD 41 5 on-line HDF 40 F W45 FF 2%
STG 2 L (P>0.05) . JF BH4H PR E R K. B
il i 2= R WA G B X (P<<0.05), I
%2,

2.2 3HABEBIIRMERIRILE 3 HEHE Ki/v,
URR.B.-MG W BR® b, )P 54l 5 HFHD 4. on-
line HDF 21 [h 4%, 22 5 8 4o it 5 5 X (P<C0. 05) ,
W 3,

2.3 34HEFE Ca P PTH KFHE  #EHT.3

HEBHIRN Ca*" P \PTH KFEER TG H ¥ E X
(P=0.05) :iEMHIGIT G - ¥ 5L 4l Ca®' K ¥ T HE-
HD %415 on-line HDF #4{,P*" ,PTH /K E{k F HF-
HD 415 on-line HDF 4. Z R ¥ G it # 8 L (P<
0.05), LKA 1,

x3 SHEEBRTEENMRD SRR (L5, %)

213 . Kt/v URR MG
R

HFHD 21 34 53.25%40.23 64.2342.15 67.2343.19

on-line HDF 2 34 52.4440.46 61.2343.25 66.6142. 94

el 34 66.35+0. 294 78.65+2.51 79.66+1. 95

F 30. 65 43.21 26. 48

P 0. 001 0. 002 0.001

@, P<C0. 05,5 HFHD 41 #f lb 4% ;" : P<C0. 05, &5 on-line HDF 4]
[

4.2
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7 HFHDATT &
H‘ 3.2 i N
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X
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g s, wes
g 221 u FREATAE
LR FREETRE
1.2
0.7
0.2

P%* (mmo /L)

Ca?* (mmo| /L) PTH (pg/L)

B1 SHEAHRECS P PTHAELR

2.4 3HBHERAAEIRAKF LR RITRT. 3 AR
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(1) %8 i 45 45 (CRP IL-6 . TNF-o) 7K - #h 45 5 . (H 25 5
TG4 L (P>>0.05) s &iB MR IT 5 » 48 A 36 Ar Al
TR ZE I # K F. HFHD 4 . on-line HDF 4 2% %
TG 2F L(P=>0. 05) , FF 54 R AT 48 br K F 8 3%
fXF HFHD 415 on-line HDF 41,2 B ¥ H G112
=X (P<C0.05), L5 4,

R4 SHEBEBFHJSREEREELER(TLs)

CRP -6 TNF-o
215 n
(mmol/L) (mmol/L) (mg/mL)
HFHD 41 34
biepig:i] 1. 1640.56 25.21+10. 25 2.56+1.25
BITE 0.510. 21 15.3245. 24 1.444-0.98
on-line HDF 2 34
biepig:i] 1.1740.55 25.3211.56 2,65+ 1. 44
BITE 0.520. 23 14. 58410. 99 1. 5040. 84
FHtdl 34
bi=pig:i] 1.1840. 49 24.98+11.10 2.61+1.24
BITIE 0.2740.14® 10,0145, 24 1. 0340, 524

*.P<C0.05,5 HFHD 41i397 5 4 :°: P<<0. 05, 5 on-line HDF
HMIGY7 )G

2.5 34l SF36 Wi 3ABE TR
Xof A 3 T AT VR4 L SF-36 B 25 B G it &
Y (P>>0.05),3&7 i, HFHD 41 5 on-line HD 41
SF-36 P43 LU B 0% . )5 5L 4l SF-36 743 B 8. &+
HFHD 41 55 on-line HD 4, 2 S ¥ A it % & X
(P<<0.05), LA 2,

140 |-
120 F
1oy 86. 14 89.48
R 80| 75.85 76.59 76.18
3
Lo60F
40 |
20 |
0 : .
HFHD£R on-line HDZA FRA
& 3 3 HA EE SF-36 i b
3 i ®

ESRD f# % 2 20 B0 1 k98 o Atk K A8 )
AESZ 401 8 A BE I 7 HE T PR I8, 25 b A ™ 4 3k B
T U T 1 e R T 5 25 L B R R O IR
RE - 7T R AR TR DR R I HE
CHD) FE A8 I FH A 5 AR 9K H T B B % K iy 3 i
B BR s B H RN ZHOR b N Ir TR R LR RS R
HNIREL I E - Mk ESRD & IUAEAR . Il PR 45
ZEHE T H T HDLHFHD, on-line HDF 45 3% #7 5 &
Xt ESRD 8 3 A AR 457 20 (HXE LUE BR B.-MG
PERBIR o 735 3R Bm| W28 3 1 45 45 5 R AR
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BHESER. FEXEHGERRINELEERNER. A5
KA B PR ER O A R S O AE . B AT —
BT X TCIE RIS BR A Ko N TR I
A BT BN T IR IR EAF TR .

on-line HDF fil HFHD fF Sy 7 8 1l 8055 #r 8 A
M FAEgE BN 7 A4/ TR 2R . on-line
HDF £ AR — J5 1 i B 55 38 335 08 o B2, 45 38 35 i )8 1
BREALAR e TR FRERIF RO 5 — T
T PR JB PN T K B 2k B A ) IC I R R
KaAFHREMENERT . XWAF A Re
PRI 3 b o O o ) A VR AE B R R E AN R S
R T HERE AR A T A 2 U8 A e i
MTE BRI N7k R . HEHD AR & 78 7] 4%
W EHTAL AT 08 B L A T R R BGR
50 mL » h'' « mm Hg '/ il i P &l 08 4%, 45
B VRHL B B 6 i 3 R B O =X AR AIE X/ 23 i
B A TR) IR 42 5 T KL R Ay T BR AR,
HDF Fl HFHD X} o /NG G 43 35 B AR 47 1 i
BRACH B PRI B AR HEAT 3B T 4 D0 s 45 B AE — i T
5 R A IE BRABOR TP RCE A A RO A& AR A

PREGIE B F AR A 0 5 RN — Fh 2k
- A s = VS T e o T | R v R S AW 3
B RO W B 25 A BT AR AR, B ) RE AR AR R
ESRD & I 035 #r fc i A8 AR B e 75
JOE ¥ I 4 B AR 3 i Be 00 . H R IR R e 09
eSS bR £ AW H5 BUN, Ser, BUA,B,-MG %, H
BUN J& & [ 5 A ™= 4 8 2 20 /N Bk g 2o i HE
4 ESRD 835 B /N BR G006 25 32 98 5 80 BUN Jo i
TV 5E 4 b B HE A A, BRI LR PR 2R
FIRBRE T AES DT REN Y Reds &2 8% %, ™
e N e . Ser 2 WL 4, WL DY 2t
A Tl 58 7K 52 1 A s L 5 8 O I » B A 0L 70 B g
A B WEE BR . WLIE 2 /N 43 nl 2o B /2R OF AR
A B /N WA R B UL » O R AR B LI L
- i DR HE A A o I3 R Ser 7K 4 R 7E AR K PR
BHARZIRER R, bR R 04 R i &R =
Wy IE 5 NN DR R 19 A= 5 HE il o R e, B4
B 0E U A HE AR S . — HUR R A 2 £ 5E ML R
i HE AL AR AE DR TR 5 23 i B R BLAE R Y, I Y
BUA /K BT, B,-MG & Hy bk B 20 i A it /1N A
200 A% 10 A i 4 0 1 — A B B i ) R 1 0L T AR
FIB 2 B /NERIE i HL L 438 b B /N4 o 0 i
AL CIE B BRI B.-MG K-8 K K o) . 7
BT REZ B B.-MG & bR M6 KT, A
WFFEH  ENTIRIT AT 3 0B E I B DI Re R A 25 5 L4
X (P>>0.05) 3697 J5 )7 51 4 BUN, Scr . BUA |
B.-MG B @A T on-line HDF HFHD £H . 3% % ¥ on-

on-line



1358

line HDF \HFHD B 65 3% H7 B 5 38 35 U8 4 B8 N 5 &
W o 24 N v 3 3 T e 3 R A = Y R A R
Wi R 45 1 A 45 5 BB S . 3 Hb B I 9 BUN, Ser
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BT RE W 1 35 2 43— 190 i 45 W R o 3 3 T 1 3 B &k
R —8, Ca™ PR — B E M R E T A
R [ A AN S SR VR 20 k. Ca® 24k
HEEMHET. S 54040 E® TR, 54
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T VAR RR R T A7 7E ) TEHLBE . PP 55 Ca™ (AR i 8
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TG F 7 L (P>0.05) , BTG 7 514l Ca®" /K-
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TE AR I o A s Ca® ' PP 0 B A 02
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HD 2 sl iE Hr 22 S A S it 2% B L (P<<0.05), &3
NN BB BT 3 Fh R Ik B R P 1 /1N 43 F 75 R IR
T T N BT A HE R 2 DR S AL
FE R GEHE G ST RAS S BUT 5 E MR T B % T 47
2% fif RAEIRZS & = iR J7 AR . ESRD i /i K
JHIE AT IR T 4k Ry AR YR AR 0 K Tk B AR TR
JE EFH R T LR SF-36 PRAG 1 BT E 14 TS
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