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uncarboxylated matrix glaprotein, dp—ucMGP) . AJ ¥ M A= K il i % ik KL [ 2 38 A (soluble growth
stimulation expressed gene2,sST2) /KF, 82 7iE CT 4 I 7w IR 3h k55 LA % (coronary artery calci -
um scoring,CACS) , #R #i& CACS H B35 7 N e85 4k 41 (CACS=0) B2 510 41 (0<<CACS<<100) . 1 454k 40
(100<CACS<400)  FE E 4510 20 (CACS>400) o Eb#5 4 41 8 2 1l PR Bkl K A 8 , 0 3% H Al FH F9E4% CAC
KIMLEAhr . 58 SLgN 10341 PD B3, L CAC K AEZ g 67. 96% (70/103) o 4 40 Ja) H 3 A4E RS (F=
9. 644, P<<0.001) \iEHT# (F=8. 141, P=0. 043) /0> ML 95 o7 Lk (7=8. 424, P=0. 038) . K¢/ V(F=3. 775, P=
0.013) « Bl P 4 |2 i (F=7. 909, P=0. 048) . sclerostin (/=31.513, P<0.001) . dp—ucMGP (/=24. 188, P<
0.001) sST2 (/=8. 691, P=0. 034) B TN bR Ik Hif 4 (#=13. 922, P=0. 003) /KFIJH % . Logistic [A]J44)
M SR« i (OR=1.192,95% CI:1.070~1. 327, P=0. 001) & K¢/ V(OR=0. 006,95% CI:0.000~0. 418, P=
0.018) . & sclerostin(OR=1.826, 95% CI: 1.194~2.792, P=0.006) . f& dp—ucMGP (OR=1.990, 95% CI:
1.235~3. 207, P=0. 005) J& CAC & A= B AZ fE R R 2 . ROC (il 28 23 7 & 7% I3 sclerostin. dp—ucMGP &
T 2 B2 TR PD 22 3% CAC i it 28 AL 43 %) 0. 817 (95% CI:0. 715~0.919, P<<0.001) 0. 797 (95% CI:
0.705~0. 889, P<<0.001) . 0.855(95% CI:0.776~0.935, P<0.001)., %53 I {4 sclerostin.dp-
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[ Abstract]Objective To observe the clinical features of coronary artery calcification (CAC) in peritone-
al dialysis (PD) patients, to find out serological markers for evaluating CAC, and to estimate their application
values for the diagnosis of CAC. Methods The PD patients treated during March 2022 to March 2023 in the
Department of Nephrology, Nanjing Gaochun People's Hospital were recruited for this study. Their clinical da-
ta were collected, laboratory examinations were improved, and serum sclerostin, dephospho-uncarboxylated
matrix glaprotein (dp-ucMGP) and soluble growth stimulation expressed gene 2 (sST2) were dtermined by
ELISA. Spiral CT was used to assess the coronary artery calcification score (CACS). According to CACS, pa-
tients were then divided into non-calcified group (CACS=0), mild calcified group (0<<CACS<{100), moder-
ate calcified group (100<CACS<400) and severe calcified group (CACS>400). Clinical data and serum index-
es were compared among the four groups, and the serological markers were then screened for evaluating
CAC. Results The prevalence of CAC was 67.96% (70 cases) in a total of 103 PD patients. There were sta-
tistical differences in age (F=9.644, P<<0.001), dialysis age (F=8.141, P=0.043), cardiovascular disease rate
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(F=8.424, P=0.038), total K#/V (F'=3.775, P=0.013), alkaline phosphatase (F=7.909, P=0.048), sclerostin (F=
31.513, P<<0.001), dp-ucMGP (F=24.188, P<<0.001), sST2 (F=8.691, P=0.034), and B-type natriuretic pep-
tide precursor (F=13.922, P=0.003) among the four groups. Multivariate logistic regression showed that older
age (OR=1.192, 95% CI: 1.070~1.327, P=0.001), low K¢/¥V (OR=0.006, 95% CI:0.000~0.418, P=0.018),
higher sclerotin (OR=1.826, 95% CI: 1.194~2.792, P=0.006), and higher dp-ucMGP (OR=1.990, 95% CI:
1.235~3.207, P=0.005) were the independent risk factors for CAC. ROC curve analysis showed that the ar-
eas under the curve of serum sclerostin, dp-ucMGP and their combined for predicting CAC in PD patients
were 0.817 (95% CI: 0.715~0.919, P<<0.001), 0.797 (95% CI:0.705~0.889, P<<0.001), and 0.855 (95% CI:
0.776~0.935, P<<0.001) respectively. Conclusion Serum sclerostin and dp-ucMGP levels are potentially

sensitive serological markers for predicting CAC in PD patients, having important value for clinical applica-

tion.
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EVMEN R TG A e bR SR 0T 78 o i B ik
HH (sclerostin) . MR M KRR AL I 5 Gla B H
(dephospho—uncarboxylated matrix glaprotein,
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P 43 4], 7 B S (55. 01+ 11.83) %, iBEHrifd 3~
219 H , JE R H 18 14 B 98 42491, B PR 5 B e 23 491
e I B A 15 1, 2 3EH 6 4], FLAth 1749 . CACS
6 0~8941 43, CAC K £ 2 67. 96% (70/103) , H
rh g% B A AL 21 23 41 (22. 33%) , Hf R 4 Ak 41 20
(19. 42%) , E 5404 27 1] (26. 21%) - 4 4 B 4F
W SIBMTRE O LR L RS K e/ VKT EO R, 22 5
B it 2% X (P<0.05) , % 1. HeEES L
ZH AE ¥4 (¢=5. 106, P<<0.001) . i& # # (=2. 603, P=
0.009) - 0 IfIL 5 3 7 b (=6. 833, P=0. 009) & T &

B4, S Ke/ VAR T 8 85tk 4 (e=—2.439, P=
0.018) .
2.2 TELA RS | S A K A
T2l 3 R AL FR A L

4 3 sclerostin.dp—ucMGP. sST2.proB -
NPLALP KL%, Z R A Gt 5 & L (3 P<
0.05), W3 2. H & 44 sclerostin(Z =
4.762,P<0.001) .dp—ucMGP (7 =3. 856, P<<0.001) «
ALP (7=2. 638, P=0. 008) .proBNP (7=2. 073, P=0. 038)
AKPE T R
2.3 PD & CAC ™ H & 5 & Fa br I AH SCHE 73 A

P A 18RRI N Spearman 45 5S4 23 ¥, 7~ PD
B R AR CAC I #2 FE 5 AR08 (1=0. 415, P<<0.001) .
% M % (1=0. 308, P=0. 002) . 45 i Fe A (1=0. 194, P=
0.049) . ALP(z=0. 275, P=0.005). sclerostin(r=
0.576, P<<0.001) . dp—ucMGP (z=0. 464, P<<0. 001) .

R TP RS A v R A A PSR B A A AR I R B R LE R

ZH5 ik ZE TS Eitds BMI [E=IINES FENE R P L
(%, xt9)] [m, M(Pss, Prs) ] [n(%)] kg/m’, (x£s)] [n(%)] [n(%)] [n(%)]
TG (n=33) 48.6449. 31 16.00(7. 50, 42. 50) 16 (48.5) 21.82+2.89 26(78.8) 4(12.1) 3(9.1)
B (n=23)  53.91+7.80 24. 00 (10. 00, 40. 00) 13(56. 5) 23.88+3.08 20(86.9) 7(30. 4) 3(13.0)
FFREASAL A (n=20)  55.60%11.72 28.50(13. 25, 74. 75) 14(70.0) 22.57+2.29 16(80. 0) 9(45.0) 7(35.0)
HEMAA (1=27) 63.29412.90  68.00(19. 00, 108. 00) 15(55. 5) 22.65+3.33 23(85.2) 8(29. 6) 9(33.3)
o/ FIE 9. 644 8. 141 2.352 2.192 0. 854 7.194 8. 424
Pl <0.001 0. 043 0.503 0. 094 0. 837 0. 066 0. 038
ZH5 232 [n (%) ] MK/ v BRAREK/V 4 % oK
BIRE  BWERE BUSH B AH AEAY Gts) (x+s) [mmHg, (x+s)] [mmHg, (x* )]
TG (n=33) 14(42.4) 12(36.3) 11(33.3) 14(42.4) 2(6.1) 1.88%0.28 0.60%0. 15 139.034+22.32  86.03+12.71
B (n=23) 12(52.1) 9(39.1) 4(17.4) 7(30.4) 3(13.0) 1.75+0.20  0.5340.17 146.08+20.69  5.82+12.68
FFREAEA (n=20)  11(55.0) 10(50.0) 2(10.0) 7(35.0) 6(30.0) 1.70%0.27 0.61%0.16 150.60420.20 85.80+9.48
B (i=27) 10(37.0) 10(37.0) 5(18.5) 8(29.6) 3(11.1) 1.6740.24 0.5340. 16 148.96+18.99  83.41+12.06
¥/ FIE 2. 045 1.121 4. 699 1. 353 6.326  3.775 1.842 1.734 0. 292
PlE 0.563 0. 772 0. 195 0.717 0.097  0.013 0. 144 0.165 0. 831

T BML: AR AR E K e/ Ve JRETE R TR HL

R2 A R RS A rh RS A RS A R R A TR AR LA

2H 5 HEH 1 IEES k73 5 1 TR AL ERFRFREE  REEEER CEEEEE BECRMEN
[e/L, [mmol/L, [mmol/L, [mmol/L, [pg/ml, [mmol/L, [mmol/L, [mg/L,
(x+9)] (x*s)] (x*s)] (x+9)] M(Ps, Prs) ] x+s)] (x+9)] M(Pss, Prs) ]

TeE 4 (n=33) 32.42+4.13  2.1240.15 1.75+0.34 3.71+0.75 253.6(145.8, 377.5) 1.034+0.22 2.44+0.66 2.14(0. 83, 4. 35)
B IEREALAH (n=23) 33.55+4.56 2.14%0.18 1.82+0.35 3.90+0.86 247.0(172.9, 394.0) 1.05+0.32 2.36+0.71 1.86(1.33,4.19)
ARV (n=20) 31.45+5.87 2.16+0.29 1.854+0.42 4.05+1.23  226.6(166. 2, 318.9) 0.9940.27 2.24+0.76 2.20(1.31,5.71)
HERLAH (n=27) 34.12+5.58  2.2240.22 1.8840. 51 4.21+£1.31  288.4(179. 6, 370. 6) 1.044+0.23 2.53+0.66 3.54(1.37,7.36)
FIH 1.327 1. 254 0.503 1. 201 2. 106 0.277 0.771 3.019
PIE 0.270 0. 295 0. 681 0.313 0.551 0.842 0.513 0. 389

A5 25— Y RD ALP sST2 sclerostin dp-ucMGP proBNP

[ng/ml, M(Ps, Pss) ] [U/L, M(Ps, Pis) ] [ng/ml, M(Ps, Ps) 1 [ng/ml, M(Ps, Ps)] [ng/ml, M(Ps, Ps)]  [pg/ml, M(Ps, Pss)]

TeisibEH (n=33) 15.65(11. 88, 18.08) 82.00(73.00, 102. 00) 21.02(11.19,33.23) 3.73(2.64,4.75) 4.51(3.26,6.54) 3657.9(1000.5, 5348. 5)
A (n=23) 14. 98 (12. 90, 19. 32)  84.00(79. 00, 108.00) 26.95(18.35,45.42) 5.51(5.01,6.94) 6.33(5.59,8.12) 2794.0(1088. 4, 7530.0)
AR VA (n=20) 13.00(9. 69, 16.17)  92.50(85. 25, 100. 50)  37.05(22. 96, 53.72) 5.68(5.26,7.48) 7.45(5.43,9.72) 9322.5(3896. 2, 25162. 9)
HEEEAL (n=27) 13.50(8.23,15.90) 97.00(85.00,109.00) 29.81(18.25,48.85) 6.81(6.18,9.43) 8.12(5.60,10.02) 5274. 7(2533. 7, 10561. 0)
FIE 6.473 7.909 8. 691 31.513 24. 188 13.922

PIE 0. 091 0. 048 0.034 <0.001 <0. 001 0.003

VE:sclerostin: ME B AL E A ; dp-ucMGP : AL R IR ALIE T Gla & [ 5 sST2: W VAT AR K IR A L 2, proBNP: B BV bR AK R 44 ; ALP « it P i RR i
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proBNP (r=0. 287, P=0. 003) 0> Il % 97 52 (1=0. 239, P
=0. 015) R IEAHSE, 5Kt/ V(r=-0. 209,P=0. 034) .25~
A4 D (7=—0. 199, P=0. 044) /K F 2 7 AH 5%
2.4 PDEH RSN LZ N &K Logistic [BJH50Hr
DL 5 B CAC N R A &, Bk A3 Gt 2% = XL
(P38 ks N B AR B AT — 02 [ & Logistic [B] 04
Wr g5 B RE R KKt/ V.5 sclerostin. i dp-
ucMGP 7K P & CAC & 2B 1) 4 ST fes [ PR 25 (P<<0. 05) ,
WL 3,

#£3 ZHNZELogistic[HIH%H7PD B
SEE R B KA A 1) 52 e R 2R

GESELD B PIH OR1E. 95%CT

(D) 0.175 0.001 1.192 1.070~1.327
MK/ vV -5.201  0.018 0.006 0.000~0. 418
sclerostin(ng/ml) 0.602 0.006 1.826  1.194~2.792
dp—ucMGP (ng/m1) 0.688 0.005 1.990 1.235~3.207

VE:PD: JEEIENT s sclerostin: MIEH AL A 1 s dp-ucMGP : 23 iR
WARRALEE R Gla B 1 Kt/ V: IRETH R IR 4L

2.5 iy sclerostin. dp—ucMGP X} PD &5 3 CAC ]
Z i E

ROC Hl 2k 4> #7 & 7~ , sclerostin T PD 2 &
CAC ff fh 28 T TH A2 (AUC) Ay 0. 817 (¢ 4 A W {5 A
4.92ng/ml, BURE E H9 0. 843, 45 7 FE 4 0. 788) ; dp—
ucMGP Tl PD £ 3% CAC 1) AUC 24y 0. 797 (e A 4 Wb 1
5. 11 ng/ml, BB E v 0. 900, 45 57 & 4 0. 636) ;
sclerostin. dp—ucMGP Hk & Tl PD £ & CAC [ AUC
0. 855 (U 4 0. 886, 47 3 0. 707) , WK 1,

1.0
0.8
o 0.6
=
= 0.4 sclerostin
dp—ucMGP
0.2 A T
0 0.2 0.4 0.6 0.8 1.0
1= B

v : sclerostin: MG H AL 5 dp-ucMGP : 231
BRI AR PRI ST Gla B2 (1 PD: JEJEE T
1 I sclerostin.dp—ucMGP il PD
B R B0 S A6 1 ROC 1T %

3 g

I A48 A A o ML A 11 B S B TR 3%, 4
P 35 AT 58 3 3 3 A7 7 I A AL, LR A CVD I XU
S AT AT 20~40 £5 . BT LA E )
JE DR 2 R R, A5 85 VB 4 AR R D KT R
B A A BR R R I e S . (R E AT A
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dp—ucMGP {1y R Giit 5 . R BIE{E PD & 2% ]
WAFE — St g B EREWE R, BEHEN
sclerostin.dp—ucMGP F i 4/5 A& H & A= CAC At 37
fa & o A, A B 9T I8 T ROC i £k 4 A 1L i
sclerostin.dp—ucMGP Fi | PD & #& CAC [ 2L e , 44
SRR WP A T PD AR ek bR B0 IOk A4 1 VR 1 A
I, 7] Bl T35 A B B CAC 3 1 A TE 1 97 2 S 2 Tk
sclerostin A& — P 2 & QU 15 X+, v]id
I 0] Wnt/ B —Catenin {5 5 i B 5 b & B K.
1R 22 W 50 52 Wnt {5 538 2 7 18 45 0 R R AE
SRIM X T sclerostin 5 L& 8544 1) 2% R AT) A7 72 5
W, Xiao QZE"HIFE K I sclerostin £F 454k B I
FPE A R IAG . Jiging HAE" B 5L
7 sclerostin A& ML IZE Mt B8 35 & AE CAC IR ST fe [
K2, 5CACEIFMK, H sclerostinfmi B %
Ao I A ) R AR AR 8L . SR 1T, De Mare A
GBS R R sclerostin R /N B 3R
I Z ) MESA. Bl SBOX A —800 5 R
AN 4 . AW FES L4 B 3 sclerostin /K H
BET LMY, H sclerostin 5 CACS £ IEH 5%,
Y Jiqing HEE"RF AL R — 8. 0 R o] e 2 -
OFE M #5401 F 11, L& BEH sclerostin 1) F A
AT e — PP dd e ) I S R R EA
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A Ak, T 400 1) - % T 65 98 1) 2 b g T, A L AT T
AR M BE R . BAR H RTIE %A 2 9% [ UE 48 F B4
sclerostin 78O I 85 40 B8 DI/E A, (R IX L ffF
R W sclerostin 25 7 L& 85 4k 1% ¥ 2E B ok
T2, DR A b BEHEAT KA A 2 rpls (R AT 98 R B 1
sclerostin F 52 A B s B I A 45 44 1) B AR AL o

JEF Gla®E M (matrix Gla protein, MGP) & —
T R 2 A 2R KR A of /5 45 A0 4 1 571, =8 B ER A
‘2 A I AT LR M A Sl fi b R GA ™ . ESRD
B R = 4E AR R K AT R T BT 1 I MGP (dp-
ucMGP) 7K~ F &, AT 2% 255 45 4k g A E - . B
AR S ER 22 (R 90 0IE SE =1 K F 1) dp—uceMGP 5 442 3%
K = A 854G 5% 1IN T 160 41 M3 B
S BB 90 B s B 52 4 AR R K AE BUAVE T [ i
W% KT B T dp—ucMGP ¥ FE 58 157, dp—ucMGP K FiE 5
CACS R IEMIZK" . Willeit K&E" I 5t 3% W% = 1
dp—ucMGP 7K~F- 5 CVD XS 38 2 40 5C . B R T
MGP Bt 72328 3 3 22, (H TG 3% P 1Y) dp—ucMGP & 1 it
TR o ABETURBLMLE dp-ucMGP A CAC R 5 £ 1
FHOG, HE CAC B Tl B A5 4 v (1) B0 P AR R S 12
$27 dp—ucMGP 7] 8 Ji Ay Tl PD &8 38 I A5 45 Ak 1) 5
W I bR B4, FF R 9 o R I8 85 40 36 97 18
B R T AR 7R 4 AR 2R KO 15 0T TR Bl I A5 44 1)
KA T — D B AR SE

25 LRk, @it & Kt/ Vo s sclerostin. 5 dp-
ucMGP 7K *F- & PD £ 3 CAC & A&« & R 1 ik ST £ [ A
2, M35 sclerostin. dp—ucMGP B 1E & i i1 5. H
12 Wi CAC (1) TG G IfiL 375 2% 8 A , A 8 B IR I PR B2 AR
o AR FAIAEAE — L83 BRI, LL W BEARFE A &
b, Ho2 5oL BT DT AT, AS eI A Uk B I
sclerostin.dp—ucMGP FI CAC Z [A] R R &, J5
B IMRFEA &, B G BUIEPEIE 7R IR AR R -

YEE Uik - AR A0 0 - RS ) BTt L S, 18 ST #E
5 Gy PR R T, 0SB RIBEEE : P IR
STt JE N A8 AR TORL B RN

FI SR A AR « A SO ToAH R 2 I R

2 F X #
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