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[MZE] B 55 4E 5 M i & BT (maintenance hemodialysis, MHD) B 2 #b J& i & 8 C-52 1 & H Chighly
sensitive C-reactive protein, hs-CRP) . ¥ #% 40 Jifd #4 1k [ F (monocyte chemotactic factor, MCP-1) Fil [ 40 ifi 5+ % 6
(interleukin-6 , 1L-6) [ 28 3K 7K - S 4% I K B 8 %H R Y i UM 2 BB . 7 3% 1 IRFR Be it ia i) MHD [ 3% 100 fi], 4% 1R
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A I hs-CRP.MCP-1 Fl IL-6 (92235 K-, G tt 2 Br il IR — A 2 kL . 38 1 2 R Logistics [WH 4347 77 15§ WA I
PRI 4 U B 2,3 5 32 4t TAE I 46 20 M1 hs-CRP.MCP-1,1L-6 X} YL i T 2 k. SR 5 RBP4 AH 1L .
YL 1M 3E hs-CRP.MCP-1 Hl 1L-6 ik /KT8 EF & (P<<0.05); Z P Logistics [0 I3 40 7 45 5 3 B 4F 12 > 60
& GENTIF [ >1 4E (hs-CRP.MCP-1.1L-6 \ & JF Ml SR L3 14 1 B A8 3 R AR IR i F I R &R L ROC 430 #1 3&
A I3 hs-CRP.MCP-1.1L-6 4 ROC i 2k F i 2 (the area under the ROC curve, AUC) %3 %Il & 0.815.0.770
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Expression of hs-CRP, MCP-1 and IL-6 in patients undergoing maintenance hemodialysis
and their predictive efficacy for vascular access infection
WU Fu-shan, SU Hong-mei, ZHANG Xiao-liang, CHENG Li, CHEN Cong-yong
(Department of Nephrology and Rheumatology s the 910th Hospital of Joint Logistics Sup port Force of
Chinese People's Liberation Army » Fujian Province » Quanzhou 362000, China)

[Abstract] Objective To explore the expression levels of high sensitive C-reactive protein
(hs CRP), monocyte chemotactic protein 1 (MCP-1) and interleukin-6 (IL-6) in the peripheral
blood of patients undergoing maintenance hemodialysis (MHD) and the predictive efficacy of
various clinical factors for infection. Methods A total of 100 patients undergoing MHD admitted
to our hospital were selected and divided into infection group (2 =30) and non-infection group
(n= 70) according to occurrence of vascular access infection during hospitalization. The
expression levels of hs=CRP, MCP-1 and IL-6 in peripheral blood of the patients were detected by
enzyme-linked immunosorbent assay (ELISA), and the general clinical data were statistically
analyzed. The risk factors of clinical infection were confirmed by multivariate Logistic regression

analysis, and the predictive efficacy of hs-CRP, MCP-1 and 1L.-6 for infection was analyzed by
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receiver operating characteristic (ROC) curve. Results Compared with the non-infection group,
the expression levels of serum hs-CRP, MCP-1 and IL-6 in the infection group were significantly
higher (P<C0.05). Multivariate logistic regression analysis showed that age=>60 years, duration
of dialysis >1 year, hs-CRP, MCP-1, 1L.-6, combined diabetes and decreased serum albumin
were risk factors for infection. ROC analysis showed that the area under the ROC curve (AUC)
of serum hs-CRP, MCP-1, and IL-6 was 0.815, 0.770, and 0.806, respectively, the sensitivity
was 68.10% ., 72.80% ., 82.00%, respectively, and the specificity was 79.60%, 72.70%, and
74.09%, respectively. The AUC of the combination of the three was 0.935, and the sensitivity
and specificity were 83.80% and 92.91% ., respectively, and the predictive performance was
The high expressions of serum hs-CRP, MCP-1

and IL-6 in patients undergoing MHD are risk factors for infection. The combined use of hs-CRP,

significantly improved (Z=2.373). Conclusion

MCP-1 and IL-6 in serum has a significant predictive value for infection in patients undergoing
MHD.
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# H (highly sensitive C-reactive protein, hs-CRP)
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T AT W D A 38 AT T 0 1 — R TR b e
oI A B A B M PP Al XTIl PR 32 W A S0 i A
FF Y & A B A R A R I R . A
A F 1 (monocyte chemokine-1, MCP-1) & i 4
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i W8 T e 40 T R R 20 S 2 A i LA e 1k
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LI B T vy 4E A7 1 I 802 BT A6 IMLYE S PR K P K&
£ K IR 28 43 BT UE 52 11-6 A1 hs-CRP J& 5 52 1) KUK PR
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B A I A I R R A S K R R ol B A
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T B0 18 min, U EWEW T EP b, MR- T
—80 C#H 43 B L% 5 #4716 K hs-CRP,MCP-1
F1IL-6 k7K PRl

123 74 hs-CRP.MCP-1 /KFA M % J1 il B¢
A 2 W B 25 (enzyme-linked immunosorbent assay,
ELISA) #: il 1fi. 7% hs-CRP.MCP-1 fil IL-6 )ik 7K
- K 5 25 B A% # BN hs-CRP, MCP-1, 1L-6
ELISA i 7] & (41t 5 PI330, bt st 2 = K AWRHE A
RN WD U BB e AT 4 L BAR S - OB bt i sl bt i
W o 3] (76 4 20 1 s @ AR R R b DA B 223
QW s DUPe U 3 0F B R Z5 G 1R s © A Tl
K JEE ) s © BEMR L I . 30 min &G K2 fin 4
1B . 10 min WTEREFRX F . T 450 nm &b, LL=5 F
X AL A% J5 441 OD fA .,

Bds . THEBORER IS SLREA ¢ K 5 T B R
XK R Z N & Logistic 90 1 52 ) MHD
A S B KURE B R 5 32 i T AE R AE Creceiver
operating characteristic, ROC) il £k 4> #F hs-CRP,
MCP-1,1L-6 % MHD & # B J5 (¥ 37 Al 4 5 P<
0.05 WERAGITFEX.

2 & R
2.1 —JEBTR LB AT W Y R — B

BT R, 45 R R ], BE LR AR 25 R E gt
HE X (P>>0.05), BFBETHT ] ) UGHE H 2 A
Bl Ik P I B B R AR B TR IR I AT
L VB IR AN B A T RS — R R R 22 S
WIS 5 L (P<<0.05) A A ek, W 1,

1.3 gGiit2edrik WA SPSS 26.0 it F o i
R 2H-BAMTEKZR LR
Table 1 Comparison of general data and clinical data of the two groups
(%, Y0
a5 . 5 A CH) S B A B T IR (] (4F) B 2 A
bilid R/Q L3 <60 =60 b 7 <1 >1 SR i KA
533 70 13(43.34)  17(56.67) 16(53.34)  14(46.34) 19(63.34)  11(36.67) 8(26.67) 22(73.34) 0€0.00) 30(100.00)
FNAT 30 39(55.71)  31(44.28) 38(54.28)  32(45.71) 39(55.71)  31(44.28) 36(51.42)  34(48.57) 37(52.85) 33(47.14)
pE 0.410 4.327 3.994 4.677 17.941
P 0.592 0.098 0.043 0.034 <0.001
s s ; A IR _ . A IR L _ ; ERAR _ . M TR _
E =) = =) HE =] e (=]
3| 70 20(66.67) 10(33.34) 18(60.00) 12(40.00) 16(53.34) 14(46.67) 17(56.67) 13(43.34)
YA 30 5(7.15) 65(92.85) 10(14.28) 60(85.71) 15(21.42) 55(78.57) 16(22.85) 54(77.14)
D] 32.191 23.161 16.232 4.381
PH <0.001 <0.001 <0.001 0.036

22 2417 hsCRP.MCP-1 fil 1L-6 ik /KF b
BOSRGE A A L, ARG I hs-CRP, MCP-1
MIL-6 KIkKFRERAGE. ZRALRITFEX
(P<<0.05), W2,

2.3 2 A R4 A KUK R B9 2 ] 202 A 10T 09 g3
B B kA AR =1, =0

TR (60 2 =1,<K60 £ =0) BRI (1 4 =
1,<14=0).hs CRP.MCP-1,IL-6 GE L&) . &
JHERm (AE=1. =0 . FHmMEE=1.&=
O HEATFHE=1,L=0 AR, WXl 2
G PR 9T R Z2 R 2232 % 0] U9 43 A7 E 52, 4F i = 60
% BT A > 1 4F | hs-CRP,MCP-1,1L-6, & Jf 4
PR EIFE IR AR A TR EEN R EE,
ERA G FE L (P<<0.05), W3,

2.4 3% hs-CRP ,MCP-1.1L-6 Xf MHD # 3 1 J&
YL T 0 2L B UL hs-CRP, MCP-1, 1L-6 %}

MHD £ #H B R G 7 E ROC #£8 F ifii #L (the area
under the ROC curve, AUC) 4354 0.815.0.770 #
0.806 . I B 43 51 Ry 85.1% .59.00% Al 86.5% . 4
SRR 63.90 % .86.70 % Fl 64.0 % . 1 = FH BE S
) AUC & 0.935 , BUSBE FIRE 5 BE 43 512 88.0 0 il
84.9 %6 , TN 1 RE W& Thim . LR 4L 18T 1,

%2 24HMF hs-CRPMCP-1,IL-6 Fi&KF L&

Table 2 Comparison of serum hs-CRP, MCP-1 and

IL-6 expression levels between the two groups

(r=*s)
- hs-CRP MCP-1 1L-6
44 5 11154
(mg/L) (ng/L) (pg/L)
YL 70 1.9440.47  125.14+0.58 321.12422.27
EE L 30 1.860.62  101.070.17 251.07+£21.16
! 6.255 34.392 34.392
P {i <0.001 <20.001 <20.001
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Table 3 Multivariate Logistic regression analysis of risk factors of clinical indicators in the two groups
A5 b EEEEN T o 1 Wald %2 {8 P A OR 95%CI
AE >60 % 1.261 0.123 105.104 <0.001 3.529 2.773~4.491
TR ) >1 4 1.182 0.311 14.445 <<0.001 3.261 1.173~5.999
hs-CRP 1.192 0.217 30.174 <<0.001 3.294 2.153~5.040
MCP-1 2.331 0.281 63.036 <<0.001 9.309 5.367~16.147
11.-6 2.441 0.415 29.160 <<0.001 9.403 4.169~21.208
& I = iR 1.827 0.317 33.217 <0.001 6.215 3.339~11.569
& I R 1.154 0.142 66.044 <20.001 3.171 2.401~4.188
AT R 1.081 0.215 25.280 <20.001 2.948 1.934~4.492

- 3 AR B I H IR AT 1O A 28 RR
% 4 MiE hs-CRP.MCP-1.IL-6 X MHD 2 & B 1T & 19 ROC M %&
Table 4 ROC curve of serum hs-CRP, MCP-1 and IL-6 for infection evaluation of patients undergoing MHD

& AUC EAREE (3 R (20) FESEE D 95%CI
hs-CRP 0.811 0.451 68.10 79.60 0.775~0.852
MCP-1 0.800 0.441 72.80 72.70 0.762~0.892
1L-6 0.767 0.199 82.00 74.09 0.752~0.912
=HRE 0.914 0.187 83.80 92.91 0.842~0.939
1.00 R hs-CRP 2 T2 1% f — 4 B 1 46 9 S
R s e grd P ) A R S A O L A B
L o A BE F 22— . BF5% 3 W 4 45 1 0 v 7 AR
2 | e hs-CRP 2 MCP-1, TNF-o 5% 3k . 7T fE W Tt 18
L s HJIE TR AT ROR RS AR ER . TL6
onlF - zams 2 A 0 9 7948 2 SR T
o L 265 G5 A L 7 2k L OF L R AN A S S
TR R TR T MOk B A3 25 o B L 5 B T S P K AR
B 1 M hs-CRP Mcijﬁﬁie 3 MHD 2 & B £ 1 1 M. BERDT L E/‘J%%ﬁjgl@@fﬂm?m%%
roC s : : ' R Galectin-3., 4> £ 46 5t 1 2 1 5 B B 0 #6 1)

Figure 1 ROC curve of serum hs-CRP, MCP-1 and IL-6 for

infection evaluation of patients undergoing MHD
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PR Z BN, SN E B E I R IE kAR
fiE s LLAME P MHD g B RS E Al R 2 i i sk g
L2 . BT MHD AL & 2%, 50 FHLH i A B b
A BT A A LA 3 3 B L A RE SR L A R T
MHD %Az &Y, IF 5| K& %5 & & A e A R &
BRI YA IS BT R A AR A AN B
RS R i SR R A 2 AR 2, TR B A AL
(4 SR e BE AL 8 b 2 MHD BFSE I 5 e,

FEY], B B A AR G, T RE R A
W FR . MCP-1 & CC # b H F A% 04
XoF BALAZ A4 L I R 0 A LA R Al TR M 2 Y
BAAZ AN/ L A S AR RIR I Y e R IR T 2
— . A58 I A R I VRGE T R I T MCP-1#Y
FEAHT . KB MCP-1 76 #1697 R [ [ BE B A
AN F R IRIKE L JF B 5 835 0 9 & E R A A 6, 1T
REZ 53 # CCL2/CCR2 A" S TE W 4H L f1 T
20 A A U Y S AR L S 2R A T e R I g
[ SRR e ) T 43 L aX S 5T K B hs-CRP,
MCP-1.1L-6 4§ & 4 I F 78 MHD % 4% & 2 AE
FH AR SR BEA = 75 0T LAVE S MHD B2 i %
SH65 TR % TN AL - 1 AN T AT DR I A F 5 0 4R 11 R R
Lo b MHD B # XS R E . AR T,
SRR 1 B A L, B B I W hs-CRP.
MCP-1.,1L-6 K-t 2 7t 5 #2 75 hs-CRP,MCP-1,
IL-6 25 17 MHD & jx o 2 (9 & A= F1 0] 8 /9 5 31
K& LA B 5T — 2 B9 T MHD & &Y 1)
ek PR JRUBS: TR~ 8 56 — MR B8R L A58 & 4] Uk 3 it
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FAR AR A TR MHD &5 8 i XU 7
X5 EEAEHFSE % W AY hs-CRP,MCP-1,1L-6 & 5 &
HRAE SN R L IF BT RE i e A MRS i
HAVRIE S FAH— 2T, R AR 7 I R S T R A
KE: bk fa s &R P43 & hs-CRPLMCP-1,1L-6
KR B AR, 3 B S R R TR T AR R AL AR R 1 T
PEAF 5 O & A 0 2 e AL I 7 2 i 22 HE
BT R BB .

T R TR G M R P B I R S 0 D
A AR A PN SR R BB A B RN
WA | AN 3 22 | PR A I AN i AR 5 A e A
ST 0 AR B O 2 43 A A 2 T B R 4 1
BRI A AT B AR B 5 38 i ROC i 464y
HrI W hs-CRP.MCP-1.1L-6 J& % 7] LI/E % MHD
FEE R YL Y I S bR, 45 SR S 1L T hs-CRP,
MCP-1.1L-6 X} MHD & # 1984 371 AUC 45 3
4 0.815.,0.770 F1 0.806,¥)>0.7, £ =F ¥ HA
B U AL RE T = & B A R AUC 2R 0,935,
TR IR S 43 K 88.0 U FN84.9 %, T I 4 fiE
ETHE PR ARG IR A AT RE RIS OLF S A A
AR IBE A 8 o DA T 22 v T 000 55 R

Zx b pr ik, MHD & 3 35 1l 7§ hs-CRP,
MCP-1.11-6 £ & % ik, HJ& MHD & # B4 1) X
W R 28, = B AT LAAE Sy )5 B AS 19 103 A P b
B MHD 3677 B 4R B2 6 MBS A =K
B, AMFEIEE SRR, P HRET K
FEA &, 31 B4 I hs-CRP, MCP-1,11-6 {7k - 728
b, 5 MHD BG4 1230 S HEHE TR 19 2 5 14l
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