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Abstract

Objective: To investigate the relationship between serum soluble ST2 (sST2), interleukin-33
(IL-33) expression levels and vascular calcification in maintenance hemodialysis patients. Me-
thods: From January 2018 to July 2020, 150 patients with maintenance hemodialysis in our hos-
pital were selected as the research objects. According to the calcification score, the patients were
divided into non calcification group (60 cases), mild calcification group (51 cases) and severe cal-
cification group (39 cases). The levels of serum sST2, IL-33 and parathyroid hormone (PTH) were
detected by enzyme-linked immunosorbent assay (ELISA); the levels of serum calcium, phospho-
rus, magnesium and Albumin (Alb) were detected by automatic biochemical analyzer; the correla-
tion of serum sST2 and IL-33 with calcification score and biochemical indexes was analyzed; the
influencing factors of vascular calcification in maintenance hemodialysis patients were analyzed.
Results: The levels of sST2, IL-33, calcification score, phosphorus, calcium phosphorus product
and PTH in severe calcification group were higher than those in mild calcification group and non
calcification group, while the levels of magnesium and Alb were lower than those in mild calcifica-
tion group and non calcification group (P < 0.05); the levels of sST2, IL-33, calcification score,
phosphorus, calcium phosphorus product and PTH in mild calcification group were higher than
those in non calcification group, while the levels of magnesium and Alb were lower than those in
non calcification group (P < 0.05). There was a positive correlation between serum sST2 and IL-33
in maintenance hemodialysis patients with vascular calcification (r = 0.385; P < 0.05); serum sST2
and IL-33 were positively correlated with phosphorus, calcium phosphorus product, PTH and cal-
cification score, but negatively correlated with magnesium and Alb (P < 0.05). sST2 and IL-33 were
independent risk factors of vascular calcification in maintenance hemodialysis patients (P < 0.05),
Alb was a protective factor of vascular calcification in maintenance hemodialysis patients (P <
0.05). Conclusions: With the aggravation of vascular calcification in maintenance hemodialysis pa-
tients, the expression levels of serum sST2 and IL-33 show an increasing trend, and they are posi-
tively correlated with the calcification score, which may be of great significance in evaluating the
severity of vascular calcification in patients with maintenance hemodialysis.
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2. AREFZE
2.1. —f%ER

IEHL 2018 4 1 H~2020 4 7 H AREUGA 1) 150 B 4E RV poE it B A Fixt . Hodr 55 610
PRIG B B 33 BB M /NER ' R B 50 BN IILE S HHEEE . 12 BN RERE. RIES
AV 534 2 3R 1 RGBT B8 23 TS 60 . 2 BEASALA 51 49 B FES 4k 2H 39 i, P esna
FIYAERY(58.23 £ 13.16) %, BRI ALITHH4ERY(56.86 £ 11.74)%, HEMLAL T H4EHY(60.24 £ 13.62)
%o FUWEZAREEN . K45 $(body mass index, BMI). &7 )45 — ¥kl
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HWHESME: @ —ANHWNRMEARZEIGHIN. PR, TR, Wl RETE. HbrisdE: O ik
WS FARGBIT BAT IRZNK SRR @ AR OME TR BN B & R N
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2.2. FERFESNF

sST2 ELISA XA &(H5: XFHI1102)M0 H FHEENAEMRHE AR AR IL-33 ELISA kA& (18 5
EHO198) [ B FE B A RHEA IR A®; PTH ELISA i #& (555 : ABE11790)W [ i 5L 22 A MR
AIRAF . A AN HTALTLS: Cobas 6000)1 F Fi + 2 [RA R A KEFARX (A5 : Multiskan GO)
W B AL e BB R A A .

2.3. MRF*®

2.3.1. HERRERRE
KAEYERFME IR B BN 6 A A FHEALE R 2 IEER KN, 3000 r/min 250 15 min 7RIS,
B T-80°CIRA-RFI .

2.3.2. M05% sST2. IL-33 R4 LiEiRk M

K B K 4 25 W it (enzyme linked immunosorbent assay, ELISA )i A6 528 1L i sST2. 1L-33. IR
55 R R (parathyroid hormone, PTH)/KF, SR FH 4 H ) AL M AR I & 85 . 8%, 85, & H (albumin,
ALb)/K T, I 20 B8 T 42 BRI B A 2% T B P 3k AT
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KH X R EESEETHE. T EHEMLISE, 5% Adragao 55 K XNFIZE[S] [6]77 6% HH T4
PPy A FE AL A 36T & B BUH BHE R A 34T 5 1P . 85403t 10 43, HAd o <
T <14y, 14) < BEML <44y, 44 < BEEK <10 5
2.4. GHESH

FIH] SPSS 23.0 MHRI AT G047, HHRVTEDUIIE + AT Lo )om, 4L HAECR
[ 77 22 T it B 5 LR SNK-q K03 : 150704 n 3%, 40100 LB 7R 77 Kaes SR Pearson
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TEAT AL | 0 P AT A, 2L 0 28 B A5 Ak B 48 R 5 BMIL, BT A EL e, 22 R Biit 275 (P > 0.05).
W# 1.

Table 1. The general date from severe calcification group, mild calcification group and non calcification group (X £s)

=1 RE5E. BESHAMERISHA—RERLE (X +s)

2H 51 BH[n (%)] FE(R) PR 2) BMI (kg/m?) BT A ()
PRt ) 60 (40%) 58.23+13.16 21/39 23.16 +2.54 72.54 +20.87
R A 51 (34%) 56.86 £ 11.74 22/29 23.45+283 69.78 +22.81
LA 39 (26%) 60.24 + 13.62 16/23 23.02+3.10 74.66 +23.16
Fly - 0.769 0.828 0.287 0.552
P - 0.465 0.661 0.751 0.577

3.2. ZtBbi. RESAMERISHAT WHEIRKELLS

LA R AR E A KT I, ZR LGSR (P > 0.05); HEMHARE. 5
IR, PTH /AP TR SIS, 8. Alb KPR TREMCAM LS, ZRE50T
SR (P < 0.05); BEACARE. BB, PTH KR T, 8. Alb KK T Mk, %=
SRR (P <0.05). W 2.

Table 2. Comparison of the levels of biochemical indexes from severe calcification group, mild calcification group and non
calcification group (X £s)

F2. TIEMAE. BRESHAMERISHAE IR TLE(T )

2H 5 B0 (%)] 45(mol/L)  (mol/L) 5 T e B(mmol/L)  Alb (g/L) PTH (pg/mL)

TASLAH 60 (40%) 2.33+087 1.20+043  2.74+0.86 123+036 44.18+321 100.82+14.17
BIEEEALAE 51(34%) 231+094 149+037 352+093°  0.86+021" 40.52+1.84" 176.54+20.24"
HEMILE 39 (26%) 242+0.82 236+042"¢ 574+1.08% 0.52+0.19" 3573 +£2.16™ 623.77+£52.16%

Fly - 0.190 98.402 122213 79.829 130.241 3810.210

P - 0.828 0.000 0.000 0.000 0.000 0.000

I SR, "P<0.05; SREMSALE, “P<0.05, FH.

3.3. FZiE{LiA. BEFEAMEREFELAEIE sST2, 1L-33 1K EXIGHITED LB

LA sST2. IL-33. 454k i¥ 0 TR S AL AR oA A 4L, R A5 4 sST2. IL-33. 454kiF
SR T EEA, ERAGITERE (P <0.05). W& 3.
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Table 3. Comparison of the levels of sST2, IL-33 and calcification scores in severe calcification group, mild calcification

group and non calcification group (X £s)

3. TiSE. BESHAMERSHAME sST2. IL-33 KFRIGHIFI LI (X +5)

21 5 BHn (%)] sST2 (ug/L) IL-33 (pg/mL) BEALIEIr(4))
ToE L 60 (40%) 36.54 +8.74 472.82 +76.23 0.00 = 0.00
BRESA 51 (34%) 48.81+10.24" 623.74 + 78.44" 2.14+0.92
A 39 (26%) 5837 +12.16™ 714.37 £98.26"% 7.02 +£2.05™&
F - 56.038 107.194 428.589
P - 0.000 0.000 0.000

3.4. HFMMBEFTMESARENmE sST2. IL-33 55501459 KA KIsfrroE X4

Pearson VA7 T 45 SR o, dEdpPE MVB0ZE A 8405 40 28 5 I sST2 55 IL-33 B2 1EAHK(r = 0.385; P <
0.05), WLIE 1. e gsE b M8 4540 B i sST2. IL-33 Sk 458k, PTH. £51biFor 2 1EAH
xK, H5EL Alb 2P <0.05). W% 4.
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Figure 1. The correlation of serum sST2 and IL-33 in maintenance
hemodialysis patients with vascular calcification

E 1. #33H mRERmESILEEME sST2 5 1L-33 B9 x4

Table 4. The correlation of serum sST2 and IL-33 with calcification score and biochemical indexes in maintenance hemo-
dialysis patients

4. FERPEIMRERMESS B EIE sST2. 1L-33 SEWIRRAIEXM

fabs 03 5N PTH B Alb BELLTE S
r 0.482 0.476 0.501 —0.482 —0.509 0.514
sST2
P 0.011 0.013 0.007 0.012 0.006 0.004
r 0.491 0.495 0.479 —0.491 -0.514 0.494
1L-33
P 0.009 0.008 0.013 0.009 0.003 0.008

3.5. RS MEERTEEMEFSHRZEZE Logistic B394
P e R I AT B RS R AR M A NI AR R, L sST2. IL-33. B, #5faf. PTH. %&.
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Alb N H A BT Logistic A7, 45 B8 sST2. TL-33 & B 4L KR 1t I V% bt 2 B 454k i gk ST
FERERIZR (P < 0.05), Alb & 520a 4k 3¢ 14 My AT 838 A A5 A OR3P R 2 (P < 0.05).  ILF% 5,
Table 5. The multifactorial Logistic regression analysis of factors affecting vascular calcification in maintenance hemodialy-

sis patients

5. Mg MRENR BEMESUZER Logistic BYISHT

AR B SE Wald OR 95% CI P
sST2 0.826 0.542 2323 2.285 1.732~3.014 0.002
IL-33 0.721 0.497 2.105 2.057 1.546~2.738 0.007
% 0.197 0.249 0.626 1218 0.751~1.974 0.097
5 gk e 0.249 0.231 1.162 1.282 0.692~2.376 0.078
PTH 0.032 0.074 0.187 1.033 0.529~2.017 0.084
B 0.421 0.538 0.612 1.524 0.824~2.819 0.146
Alb 0.575 0.392 2.152 0.563 0.379~0.836 0.012
4. Wig

Y A AT 5 3 A B ) BB I DR A O LA 5 T I R R A R IO AT R O
B TRIR R BT AR 7] IS A0 e E 805 1 5 7 1075 B A P AN T v i R SR A, (DA R Bt T o
VLA I P9 R A0 B o A R R B R R B I I B LT (8]0 LA 5 A IR R A R T e v Wl IfLE
FRACUT S 1B SES A, HITW iR, M mipy. nruies, Hs B o). kRS
RIS AT M4k, 0 B AR AE RV MU A RO U F R AR AT Re A R .

ST2 fF1E sST2 Al ST2L WiFTE, sST2 /& F/r 3 1 SZARFRR 2 —, 2O LA A 52 21 B 2T 4 47 A
AL RHURRIE S ST2L (970w 34 i, ST2L S IHLACR 1L-33 55 25 & M R Ueim %, b i A 3%
TRy SHLC UL E B ER[10]. 17 sST2 £ i id 52 4+ MM 1L-33 55 ST2L 454, il ST2L k1%
OAVRFER[ 1] ARFFEEREI R, BEE YRR M OE AT B3 M SN E, M sST2. IL-33 RKIAK
SR BT, S5 012] R ATEIZE13FF T sST2 FEMBGENT B bRk mE, H o HEw
M 248 35 1 1 900 AT A U S AL O fE R R 3 . $oR sST2. TL-33 [/ ik nl G5 I 45 4k 1 k2
KIEA K, HENIBEE 4ERRE MBOE AT B, HARPN IS PERAENE, M35 IL-33 Rk FAe, HE
RUFF=P RF . BT A VE SR N, ENT R M R A3, AN, AR RN F A
BTG RO S EIER, IS sST2 ACPH N, 1M sST2 K P HEE S5 IL-33 #7484,
0] ST2L s #E, HE—HHI5H ST2L/AL-33 XL RIER, 251 R LIEF4E. TRy, Mg
B M, 5 RE S, PTH. Alb /KPR, SRy 5mEgsHRAE. REHK[14] [15].
MAHT T, L& sST2. IL-33 5. PTH. Alb S5 2R AHH G, #F— PR MiF sST2. IL-33 t
AT RETE ML A5 AL I R e FR R R B BEAE TR R A X R RF % L0 M f5 3 13 sST2. 1L-33. Alb 457K
SEHEATRII, A NIEST, RS MR R AR, dEmiis IR, O A A A

i LANA, M sST2. IL-33 fE4EFRRME M BGENT M50 B p RIAK VT, BE5EMAES. I
WS S EH AR OCHE, $87% sST2. IL-33 W RE 5 MR A KIBEVIFHE . sST2. IL-33 X 4R I
OB AT B M S VPAG v BB AT S BE A, B B E R G IR, =& BARERNLH A+
BHf, FAENGIRTE ST o 1 B AR E A R — DI IE
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