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[ Abstract] Objective To explore the correlation between serum Dephosphorylation uncarboxylated matrix Gla pro-
tein (dp-ucMGP), osteocalcin (OC) levels and intracranial calcification of internal carotid artery in patients with ischemic
stroke. Methods One hundred and seventy-two patients with ischemic stroke who were admitted to the Neurology, the
Second Hospital of Baoding City, Hebei Province from December 2020 to October 2022 were selected as the research objects.
The vascular wall calcification score was divided into 37 cases of no calcification group, 95 cases of mild calcification group,
and 40 cases of severe calcification group. Collect clinical data of patients; Detect serum biochemical indicators and levels of
dp-ucMGP and OC in patients; Analyze the correlation between serum levels of dp-ucMGP and OC with age, smoking his-
tory, and 25-hydroxyvitamin D [ 25 (OH) D] in patients with ischemic stroke. Logistic regression analysis is used to identify
the risk factors for intracranial carotid artery calcification in patients with ischemic stroke. The receiver operating characteris-

tic curve (ROC) is used to analyze the predictive value of serum levels of dp-ucMGP and OC for mild and severe intracranial
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carotid artery calcification in patients with ischemic stroke. Results Compared with the non calcification group, the mild cal-
cification group and the severe calcification group showed an increase in age, smoking history, and a decrease in 25 (OH) D
levels (F=5901,P=0003,x’ =8963, P=0011, F=33403, P<0.001); Compared with the mild calcification group, the severe
calcification group showed a decrease in 25 (OH) D levels (P<0.05). The levels of serum dp-ucMGP and OC in the non cal-
cification group, mild calcification group, and severe calcification group increased sequentially (F/P=101.057/ <0.001, 11.668/
<0.001). The serum dp ucMGP level was significantly positively correlated with OC (r7P=0.563/ <0.001). High levels of dp-
ucMGP and OC are risk factors for intracranial carotid artery calcification in ischemic stroke patients [ OR (95% CI)=2329
(1510 —3.591), 1.735 (1.010 —2980)]. The serum levels of dp-ucMGP and OC, as well as their combined prediction of AUC
for mild calcification in the intracranial segment of the internal carotid artery in patients with ischemic stroke, were 0.857,
0.825, and 0913, respectively. The combined AUC of the two was greater than the AUC predicted separately (Z/P=2.869/
0.004, 2.861/0.004). The serum levels of dp-ucMGP, OC, and their combined prediction of severe calcification in the intracrani-
al segment of the internal carotid artery in patients with ischemic stroke were 0.876, 0.809, and 0.945, respectively. The com-
bined AUC of the two was greater than the AUC predicted separately (Z/P=2314/0.021,3.012/0.003). Conclusion The ser-
um levels of dp-ucMGP and OC in patients with ischemic stroke increase with the degree of calcification in the intracranial

segment of the internal carotid artery, which has certain predictive value for the degree of calcification in the intracranial
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segment of the interal carotid artery.
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Tab.2 Comparison of serum dp — ucMGP and OC levels among pa-
tients with ischemic stroke in the non calcification group,

mild calcification group, and severe calcification group

45 % dp-ucMGP( pmol/L) 0C(pg/L)
TeE L 37 330.49 + 64.78 22.04 £3.82
BREEAsAA 95 448.17 + 87.88 24.68 +4.28
A 40 627.72 £123.08 26.74 +4.64

F1H 101. 057 11.668
P1H <0.001 <0.001

2.3 i dp-ucMGP ,0C /K5 HFAFEIE WA s 25
(OH) D #ZEMESHT LT dp-ucMGP ,OC /K5 Sl
PERRZE b BB AR WS 25 (OH) D e (r/P =
0.251/0. 193, 0. 212/0. 172, 0. 177/0. 256 . 0. 196/
0.213, - 0.208/0.229 . —0.225/0.205) , i IfiL. i dp-
ucMGP 5 0C £ FAH5(r=0.563, P <0.001),

2.4 Logistic A1 4315 e Sl 114 i 4 b £8 35 550 N 3
ks B Ak i fa b R R DA I G A rh R 2 R

F 1 OS] RS | RS A A i A AR R R I PR R
Tab.1 Comparison of clinical data of ischemic stroke patients in the non calcification group, mild calcification group, and severe calcifica-
tion group

moH T (n =37) RIEEMH(n=95) FEEMSIEH(n=40) Y /F 1l P
PSP/ 2Z) 20/17 55/40 24/16 0.288 0. 866
RIS (v x5, %) 58.16 +10.03 64.04 £11.25° 66.59 +11.78* 5.901 0.003
BMI(x =s,kg/m?) 23.91 = 2.34 24.71 = 3.15 25.24 % 3.42 1.838 0.162
WEAES [ 1(% ) ] WA 4(10.81) 32(33.68)" 16(40.00)* 8.963 0.011
PRI S 3( 8.11) 11(11.58) 8(20.00) 2.716 0.257
fR IR S 25(67.57) 70(73.68) 31(77.50) 0.988 0.610
PR 2 9(24.32) 29(30.53) 13(32.50) 0.694 0.707
IR (v £5) Ca( mmol/L) 2.27 +0.10 2.29 +0.09 2.32+0.10 2.771 0.065
P(mmol/L) 1.06 £0. 14 1.04 £0.15 1.02 0. 14 0.725 0.486
TC( mmol/L) 4.35+1.25 4.52£1.27 4.67 £1.28 0.612 0.543
TG( mmol/L) 1.53 £0.45 1.64 +0.46 1.76 +0.53 2.261 0.107
LDL-C( mmol/L) 1.87 +0.53 1.94 +£0.55 2.05 +0.57 1.048 0.353
HDL-C( mmol/L) 1.64 £0.48 1.61 £0.47 1.54 £0.45 0.486 0.616
PTH(ng/L) 47.51 +8.24 48.81 +8.51 50.51 £9.18 1.185 0.308
25(O0H) D( wg/L) 29.41 £5.55 26.73 +4.85° 20.86 £3.92% 33.403 <0.001

VE . 5 AL LB, P <0. 05 3 553 B AL 4L L #E PP <0. 05,
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Tab.3 Logistic regression analysis of risk factors for intracranial

carotid artery calcification in patients with ischemic stroke

SR B1E SE{i Wald{d P18 ORfH 95% CI

(RIIN 0.313 0.272 1.327 0.249 1.368 0.803 ~2.331
W AR s 0.222 0.332 0.448 0.503 1.249 0.651 ~2.394
25(OH)D K 0.476 0.294 2.631 0.105 1.611 0.905 ~2.866
dp-ucMGP & 0.845 0.221 14.346 <0.001 2.329 1.510 ~3.591
0oC & 0.551 0.276 3.985 0.045 1.735 1.010 ~2.980
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MGP ,OC 7K 7500 it i 4 o A Hv 28 2 25 P 0y fk it ) B
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Tab.4 Comparison of serum dp-ucMGP and OC levels in predic-
ting mild calcification of the intracranial segment of the in-

ternal carotid artery in patients with ischemic stroke

A5 Cut-off i AUC — 95%CI  HURJE 550 Y;S%fz“
H

dp-ucMGP 377.11 pmol/L 0.857 0.786 ~0.912 0.779 0.811 0.590
oC 23.57 wg/L 0.8250.749 ~0.886 0.695 0.892 0.587
THBE 0.913 0.851 ~0.955 0.737 0.973 0.710

2.6 Ii3E dp-ucMGP OC 7K -5 e i e o A v i 3
SN Sl K P B RS AR A (E 2T dp-uc-
MGP ,OC 7K~ T ) sfe i 4 i 24 v £ 25 252 PN 20 ik i oy B
HEEASILRYRLEE ROC <k, T3 AUC, 45 R s, I
5 dp-ucMGP ,OC 7K 5 Je = 35 164 T I fofe 1 i 4 v
SR SN Bl ik AP B RS AR ) AUC 43518 0. 876
0.809.0.945, “F B A1 AUC KT dp-ucMGP 0C %%
A& 5 /Y AUC (Z/P = 2. 314/0. 021 . 3. 012/
0.003), L5 K2,

B 1 I dp-ueMGP OC 7KV T3 ol fi P4 o A v 28 25 350 1A 2l
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Fig.1 Receiver operating characteristic of serum dp-ucMGP and OC

levels predicting mild calcification in the intracranial segment

of internal carotid artery in patients with ischemic stroke

5 A dp-ucMGP OC K- F ke ifi A% il A b 63 5N 2

Jik 5T PN BB o S A A A L LE A
Tab.5 Comparison of serum dp-ucMGP and OC levels in predic-
ting severe calcification of the intracranial segment of the

internal carotid artery in patients with ischemic stroke

A Cu-off fH ~ AUC — 95%CI  HUREE 455 Y;Sg;“
H

dp-ucMGP 524.07 pmol/L 0.876 0.781 ~0.940 0.800 0.811 0.611
ocC 25.94 pg/L 0.809 0.704 ~0.890 0.675 0.892 0.567
CHRBE 0.945 0.869 ~0.984 0.850 0.919 0.769

B2 I dp-ueMGP OC 7KV T3 st i 14 i 2 b f8 25 35T P4 2l
kPN B EEES AR Y ROC £k

Fig.2 Receiver operating characteristic of serum dp-ucMGP and OC

levels predicting severe calcification in the intracranial seg-

ment of internal carotid artery in patients with ischemic stroke
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