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[Abstract] Objective To explore the effects of different hemodialysis ways on insulin resistance (IR) in non-diabetic renal

disease patients with maintenance hemodialysis. Methods A total of 101 cases of non-diabetic renal disease patients with mainte-
nance hemodialysis in Xuzhou Central Hospital from January 2014 to January 2015 were selected and divided into three groups:
high-flux hemodialysis (HFHD) group,low-flux hemodialysis (LFHD) group and hemodialysis filtration (HDF) group. Patients in
the three study groups were treated with HFHD, LFHD and HDF, respectively. After 6 months of hemodialysis treatment, clinical
data and biochemical indicators were compared among the three groups,and Pearson correlation analysis and multivariate logistic re-
gression analysis were used to explore the correlated factors of homeostasis model insulin resistance index (HOMA-IR). Results
The levels of parathyroid hormone (PTH) in the HDF group and HFHD group were significantly lower than that in the LFHD
group (P<C0.05), while the urea clearance index (Kt/V) values were significantly higher than that in the LFHD group (P<C
0.05). The B;-microglobulin (8,-MG) ,fasting insulin (FINS) levels and HOMR-IR in the HDL group were significantly lower than
those in the HFHD group and LFHD group (P<C0. 05) ,and B,-MG clearance rate (8,-MGCR) in the HDF group was significantly
higher than that in the HFHD group and LFHD group (P<C0. 001). Pearson correlation analysis showed that HOMA-IR was posi-
tively correlated with BMI (r=0. 346, P=0. 014) , and was negatively correlated with 3,-MGCR and HDL-C (r=—0.412,P=
0.002;r=—0.204,P=0. 042). Multivariate logistic regression analysis showed that BMI and HDF were independent factors af-
fecting HOMA-IR values (OR=1.538,95%CI 1.364—1.759,P=0.021;0R=0.137,95%CI 0.045—0.632,P=0.012). Conclu-
sion Compared with HFHD and LFHD, HDF can alleviate IR in non-diabetic renal disease patients with maintenance hemodialy-
sis, which is of great significance for clinical treatment.
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TR BT L I ELA W5 2 W1 TR 0T LA PR O B0 28 oK
TEU (ESRD) R AL R B B S5 R0 . NI, 2038 IR % 5 18 1
B 9 AT R IO I R T AL AT AR . I VR BT R L I U
o H B RS IT 5 (renal replacement therapy, RRT) #
S (Y ISRV Ak 30 L G AR R B T R S A AN T R
Il ¥ 3% A7 3€ 3 Chemodialysis filtration, HDF) & )12 i& F T I
PR, S5 GHY BE A A e . HDF 0] DL 8 I A 250 7 15 o 2
TR R M 85 M e IR S A T sk . Bk Ah . HDF A L
STRUBTE NG o) S R 32 o S O 7 BN d X (A TR VR O =)
W K S 0 T O R PR AR A R AR B R S {3 H i HDF
Xof A PR B B AT R TR 1Y B3t 1 B0 i R B . R R O
A [F) i 385 325 BT 7 2XO6F B B BRI B S B AT R A TR I R e BT T
S L.

1 #E#RE5HE

L1 —wekl BRI O BE R 2014 48 1 H & 2015 4F
1 F W36 A B RS B B AT R 101 i, BB 3 A BE B AT R
7 A HEAT VIS DU I 90 % 25 A AL R AR A T 45 R L A R
VIfEBHTIRIT AT G R B 5 . HEBR AR UE 0 R 95 B e a5 AT
BHE A IR E Ko A E A T R R AT A L DL S
FAXHBEAC A B A 25 b R RO & . KITE &
Horh 3 4l HDF 41 36 §i, 5 20 §i, % 16 ], F ¥ 48 #%
(56.8E£5.3) % , Hoh i JE B 12 1, 18 Pk /NER B 4% 8 il
ZHER T B P 6 B RIE B R 3 5 R I Y AT
(HFHD) 4 33 il , % 18 fil . 4 15 fi], F- ¥ 4F % (58. 8 £3.7)
2 i i B 13 2 M N ER W 4k 6 L 2R T
It RVEE B9 6 B, RS B A 1 A0 o I E A (LFHD) 41
32 4, 55 17 B Ax 15 ), P34 R (55. 3. 4. O %, Hrp i
FE B 12 542 M B NER'E R 7 ], 2585 5 ), 9 KU G 6
BRI R 2 B, 3 A BIPE R A BN L, 22
TG L (P>0.05), B4 0] ik,

1.2 Jr¥  HFHD 4R H 7 [ Fresenius4008B % & # % 1%
B L (e 13 75 1= 3% 2% 00 B A =/ AT BT ia 9T B BT 3 Ik,
FEK 4 h, JE L K Helixone, JE BT AL 1.4 m*, UK REH
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46 mL « h ! « mm Hg ', & K &~ 500 mL/min, LFHD
BT HL R Freseniusd008B 45 & i UE 85 A7 L. JE I - F6 RN
SRR 1.3 m* , BIERECH 5.5 mL « h' » mm Hg ',
BT 500 mL/min, HDF 20 76 IfiL 3% 35 §7 19 2l T 4 1
3 W4T 1 ¥k HDF, HDF % [ Fresenius4008S Ifi y& 4L (W [ 7% 5
PWRRICWTA T UM Helixone, JEBETH AL R 1. 8 m” . 8 I8 R 4K
K59 ml e h! « mm Hg ', i &% E N 500 mL/min, 3 41 &
B35 2R FH S Ik P 0 AT T 38 TV T TR R B T R
FR sy FIF RS, B3 E WA T O MSHEIA NS BERE
11 32 7 BEL#E 77 CARB) 426 7510, 7 49 4 21 48 it A= i R (EPO) K& b
EEIRIT

1.3 WMsdehrs  BHTIEIT 6 A HIEXT 3 418 HE47 I IE v #
KB . A 3 4 AR S OB (FPG) 25 15 iR 5 % (FINS) |
w i C B F Chs-CRP) AR 5 IR 2 (PTHD (3. - ERE A
(B:-MG) B R[E FE (TC) =B H i (TG | % 5 g 2 1 0 [
i (HDL-C) | % % J g 25 A JH & B (LDL-C) . I 3 78 & A
(Alb) . IfiL 2T & 4 (Hb) . Ifi. R 26 40 (BUND L IfiL JR B8 (BUA) . 1l AL
B (Scr) ML 45 (Ca) L ML (P) R 35 bR 38 30 (Ko/ V) & — R 7|
I PR 2B A6 4 AR 0 5t L 9 00 & 4 BT e 48 4 (BMD . PTH R JI 48
W F b 2 R G AL HE AT I A . hs-CRP 3% FII i 6 0 92 0% Bt 3t 300
(ELISA #4740 GR A & A B TAY TRARAFD,
HoAth 45 46 47 ¥R A DMI 4 [ 3l A= 4k 43 M A 45 0 2, 9F 1 54
T A RS TR B 1 22 0 48 B (CHOMA-TR) 1 B,-MG 35 B 2 (B, -
MGCR), HOMA-IR = FPG (mmol/L) X FINS (mU/L)/
22. 5%, 3,-MGCR=[GEM §i B.-MG— &M )5 B.-MG) /B #r
B B.-MG X 100% .

1.4 SGEil2Aab3 SR SPSS19. 0 G ih 8144 i 47 5 3 40 #r
THETOR L) Td s 3R, 4108 LR W Sr RE AR ¢ K 56, ALAR
2T ORI A DG 73 BT R Al Pearson AH 2434, HL 25 il ALAR
A 2R AR S R, 5 TR R R DA B R B A R R AR B
R o K5 s X R 1T 2 B & Logistic [0 15 43475 LA
P<<0.05 AESAHGHITFEX.

£ 3 EABEBVOATHE ST ELIRIRER (T 1))
LFHD 21 (n=32) HFHD 4 (n=33) HDF 4.(n=36)

s

EHT i EHiIR EHT EHiI EHT i A
BMI(kg/m?) 24.20=1.51 22.80=3. 20 23.60=%1. 70 21.5042. 33 23.00=%2.12 20. 80=2. 70
Kt/V 1.3240. 21 1.50+0. 20" 1.360. 30 1.7040.30* % 1.4040. 23 1.7140.20" #
Hb(g/L) 8.80£1.37 10. 70£1. 20 8.20£1.62 9.50=£1. 50 9.20£1. 46 9.300. 80
Alb(g/L) 29.6043. 51 35.00£2. 32 30.7044. 17 38.10=42. 81 30. 30=3. 90 33.20=£4. 20
Ca(mmol/ L) 1.89=+0. 32 2.4570. 21 2.012£0. 28 2.6640.18 1.930. 34 2.5720. 34
P(mmol/L) 2.34+0.12 1.1240. 20" 2.2040.18 0.8740.23* 2.060.21 0.9240.37*
BUN(mmol/1) 23.7042. 66 15.60£2. 11" 24.5243.82 12.00£3.20" 25.2143.14 14.30£1. 91"
Ser(pmol /1) 845. 00=44. 70 412.00=56. 00~ 820. 00==37. 20 373.00£34. 10~ 834. 00%=31. 80 376.00267. 00"
BUA(mmol/L) 30.2043.82 9.83%2.12* 28.5246. 02 10. 20£1.20* 31.1244.01 9.24+2. 55"
TC(mmol/L) 6.2141.33 4.66+1. 22 5.831+1.21 3.37£0.88" 5.8041.47 3.45£1.17"
TG(mmol/L) 1.7540.47 1. 6840. 36 1.8340.29 1.7710. 44 1.9240. 30 1.5740.26
HDL-C(mmol/L) 1.61=0. 12 1.520. 11 1.58=0. 18 1. 4370. 20 1. 63=0. 10 1.48=0. 31
LDL-C(mmol/ L) 3.01+0. 26 2.8840.33 2.8740. 30 2.92+0. 40 2.9640. 21 2.58=+0.37
hs-CRP(mg/L) 8.460.54 4.30=£0. 20" 8.62+0.47 3.102£0.20" 8.60=+0. 38 3.80=£0. 30"
R-MG(mg/L) 15.2320. 21 14.610. 31 14. 600. 33 10. 61£0. 88 # 14.910.18 6.591. 77 #4
FPG(mmol/L) 11. 20£4. 61 10. 20£2. 33 10. 81£3.70 11.70£2.71 11. 62£5. 21 11. 00=£2. 06
FINS(mU/mL) 15.5043. 63 13.2042.19 16.8042. 17 11.22+1.21* 15. 31£4. 62 7.8841.89 4

PTH(pg/L) 312.00£62.10 296, 0044, 30

287.00472. 61

247.00463. 40" # 301. 00455. 80 264.00160. 16" #

* L P<<0. 05, SR BHATHE ;7 : P<0.05, 5% i LFHD 4l ;2 . P<<0. 05, 5% # 5 HFHD £ H
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2.1 3HEHBENIRITIE TGRSR L BHTIA
JrHT.3 A B M MER LR, ZR Y XHEITEFR L (P>
0.05), &EWIIAIT 6 A5, HDF 4 f1 HFHD 44/ PTH /K3
B WK T LFHD 4.7 Kt/V B 8 & T LFHD 241 (P<C0. 05) ;
HDF 41 B,-MG, FINS 7k - 8] & {% 7 HFHD 41 f1 LFHD 4{
(P<C0.05), L% 1.

4 80. 00
60. 00
I %: 40. 00 —}—
NN e
@ 20. 00
LFHDZR HFHD£H HDF£E B LFHDZR HFHDZR HDF£E

A:HOMA-IR; B:g;-MGCR
Bl BEHETEHEE HOMAIR & 3.-MGCR &

2.2 3HEHEBENIBIFE HOMAIR & B.-MGCR b #
HDF 41 .HFHD 41 }; LFHD 41y HOMA-IR 4> 5|3 1. 37 &
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0.33.1.9640.46.2. 54+ 0. 67, bt B E R B LB X (P=
0.013), T 1A;3 41 B.-MGCR 43 %l # (63. 2+ 12. 1) %,
(31.0£10.2) % .(6.8E5.2) %, Lk Z R A G B L (P<
0.00D), W& 1B,

2.3 HOMA-IR 5 IR ¥ X8 Fr 9 HH &1 08  HOMA-IR
5 BMI £ 1E#1 € (r= 0. 346, P=0. 014), 5 B,-MGCR &
HDL-C /A5 (r=—0.412,P=0.002;r= —0. 204, P=
0.042), L% 2. A 2,

x2 HOMA-IR t X $E4RrHJ Pearson XD HEiITE

Ei=E 7N r t p

AR 0.033 0. 297 0.834
BMI 0. 346 1.026 0.014
WBC 0.083 0.472 0.570
B:-MG 0.073 0. 639 0.585
B:-MGCR —0.412 0. 876 0. 002
HDL-C —0.204 0.503 0. 042
FPG 0.375 1.210 0.033
FINS 0. 892 0.933 0. 005

WBC. [ 41 iy

3. 501 Rikt4=0.82 3507

rigtt=0.84 50 REgHE=0. 64
3.001
o 2501
=
% 2. 004
1.50
‘-
s
™
-
1.004
0 2000  40.00 60.00 80,00 10700  15.00 20.00 2500 30.00  35.00 20.00 30.00 40.00 50.00  60.00  70.00
P=-MGCR (mg/L) BMI (kg/m?) HDL~C (mmo /L)

A:B:-MGCR 5 HOMA-IR [ #f3¢% ; B: BMI 5 HOMA-IR [ #f 3¢ % ; C: HDL-C 5 HOMA-IR #1561
B2  HOMA-IR 5 IR HXIERHEXESH

2.4 IR X ZE R Logistic MIHZH IR M H £ Logistic

8] 943 AF 45 52 F2 0 . BMI il HDF Jy 50 IR fy 3 % K % , BMI

5 HOMA-IR S 1EAH & . w] DL AR 4 R 9w B S A 3 IR

By XS (OR = 1. 538,95% CI: 1. 364 ~1. 759, P=0. 021) , Tfij

HDF #f %} F LFHD 7] DL REAR A4 R 6 1 06 i B A8 3 IR A9 X

[ (OR=0.137,95%CI:0.045~0.632,P=0.012), )L, 3,
3 IR X E &K Logistic B3 4 #7

95%CI
S g Wald) OR —— P
NS F R

AR 1,03 5.23 0.908  0.872 0.953  0.932
RN os. 0 0.71 6.02 0.553  0.216 1.721  0.310
BMI .98 3.82 1.538  1.364 1759 0.021
HDL-C 0.96 11.06  0.904  0.831 0.930  0.103
EN T

HFHD wvs. LFHD .22 2,88  0.481  0.201 1233 0.330

HDF vs. LFHD 2.33 477 0.137  0.045 0.632  0.012
3 a9t e

LA KAt I PRAT 52 % W] IR 3 i /7 78 T CRF Jz ESRD

B, '?‘E‘ri'%‘%ﬂﬁJrﬁ%wE’Hé? IR AL 2 BBE IR
95 19 5 St o ) bsf o ) 18 1 B O BT AR D I A R R I R
R BRA T EEME ., Bk Fragoso 25 #EXF 119 #l
TGO I A5 % 5 e 1) M B AR S R AT 56 A A Rl DT ISR e A B
O MGG KA 5 Rk KA i) HOMA-IR B B B 2 &
(3.80 vs.0.77,P=0.000 1), LIk A IR 7] GE Ay 190 00 48 4 B
WERE OISR AL ST W EE 4R, |8 AF, Shinohara
B I R W] HOMA-IR St 3 B B 3 0 I 45 52 005 19 K A=
HAEEEZW., FHIL, A88H IR @ 5m CRF BT R #H MG
RIGIF R KA FRAAEENE L., WO AV, £ 1
WOEHTIRITHI IR A DLAE — 8 R LA 30 o0 DT A A0k
2% CRF B B84 Mk R (A 2 HUORRE Al IR [u] )3 15 00

IR 1y Bl 3% 'ﬁ{ﬂl{&#ﬂa%@?ﬂﬁ{*[ﬁ%ﬂﬁ&wﬂﬁ%%,ﬁ'ﬁMEJ
B I3 7 J7 0] IR P 25 D EE R A T R BRACE A S AH A
HDF 0] L4 fi A 4 75 B 4y F KOk 4y 8 KT, W it HDF
A BE 23 S0 50 B AR A DR e E AT R 1 IR AR
5 R 3ER W, HDF 433 Hr &8 3% 1) HOMA-IR B 8 X F HFHD 4
K LFHD 4 (P=0.013), B HDF Jy 2t 3E 45 IR & 5 5 07 R
F IR M7 F 4 B £ (OR=0.137,95% CI:0. 045~ 0. 632,
P=0.012) , % A7E IR 1385 IR B 9% 8 A7 585 19 I IR I8 97
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AAEEREZEX.

HDF £ 30 S AW R R B R ST B A IR il g 5 LT
BLHIA 56« (D RPEA BT 3 40 i A 28 (IL)-1.1L-6 K fit 9 35 38
B F-a(TNF-) % 7E IR (9 R AE S B HA o mEEMER.
BN TNF-o F1 IL-18 7] D43 3 52 7R 4 5 AL 10 3006 o Jun 24
FER v P (INKO B A% 5 57 DR -4 BB 410 3 2 0 0 I / A% R - BB
(IKK-B/NF-xB) 4 M5 558 #% , INK {9 #8006 7T LA S 200 5 £ 2
AR LARS-1) 22 5 B W 12 Ak, DA T BEL WG ik 53 RAH G 5 5
WEGIKK W 2SS IR WEEGS 47, AT LR
IRS-122 2 IR BEFR AL . 38 AT LIl 3 0% NF-«B, L 5 IR 6%
B2 M T Ak IR 1 &k 4. (2) HDF A& T4 2 110 1 Wk %%
BT 2 T LA AR AR 58 1t 40 A B - 19 7= 25 DT G 44 9 11 26 4
P B0 B BRVE T . ARBF T 45 SR th 2 W], HDF 441 B.-
MGCR Bl & & T HFHD 4 K LFHD 2 (P<C0. 001), H. B.-
MGCR 5 HOMA-IR £ B & 4 5& (r=—0. 412, P=0. 002),
(3) ISk HDF W] DB & K 0% 3% B A8 28 1A P %) S Ak 1oz 38 s
Filiopoulos %" % FI AR [ 38 7 J XXt & 697 9 A &
B, HDF 41 55 0k 4 18 1 A 3 1 (ROMs) T A1k 1 1
FL T (SOD) 7K - WA {58 WAL » I L X 4% P s s 2 0 A7 bt AR 1R 97
WA DL s L IR B4 . (4) M3 M fE /K P 2 HDF [
% IR W EZEHLH Z —. Akoglu ZEUY R 3 Fh il 3 % H7 7 =X
Hi HDF ,HFHD # LFHD % 50 i 12 1 5 75 8 3 #E47 EHr iR
J7JE % B, HDF 1877 Ja & 1y HDL-C /K -8 & @& F HFHD
M LFHD 4, ifj 1IL-6,1L-8 & TNF-« /K # 87 & W %,
Mandolfo 27 58 xf % 18 {48 4 ' 6 2 o BEAT B M 697 R 3L
S TR) £ i 38 375 A 2 e 3 2 ko 1AL Y P I U7 PR T A g 2% L IR Bk
FARF WA E BRI MR JEREER S IR 76—
BB ZR . AR SR F W], HDF 41 TG #1 LDL-C /K -4 HF-
HD 241/ LFHD 418 f i . {1 22 5 & i1 2% 8 X (P>0.05),
XA RE SRR A 1 RN BT I 22 5 K. AR5
25 B g ok HDL-C s Ky 5% HOMA-IR ff B H £, —H% £ 1
BHAEG=—0.204,P=0.042), M4, BMI 5 HOMA-IR
SR IEME(r=0.346,P=0.014), BMI [} 3 K & ff {&
BUA.TG } LDL-C /K FFt &« 1fi B BMI i J2 % BUA.TG X
LDL-C KR DM ERmE AN EEGRNE., BRAUSR
K EEF H HDF 41 BMI. TG & LDL-C 5 HFHD 4 fil LFHD
M 2 FMNEe, B4R B8 HDF 4 BMIL TG K&
LDL-C % HFHD 4] filt LEHD 4R .

£ LTk M4 F HFHD Al LFHD, HDF A] DA g 3 J i
DR R 7 BT A8 I TR X AR R TR 3% B 28 5 09 I RIR T
AAEEEEX.
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