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Correlation between the serum Gla rich protein level and the degree of

coronary artery calcification in patients with unstable angina
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Corresponding author: LI Yong, E-mail: qdcaroline@163. com
Abstract Objective: To investigate the relationship between serum Gla-rich protein level (GRP) and the de-

gree of coronary artery calcification in patients with unstable angina (UA), and to provide evidence for the diagno-
sis and evaluation of coronary artery calcification. Methods: A total of 304 patients diagnosed with UA in the De-
partment of Cardiology at Hengshui People’s Hospital were selected as subjects. Coronary double-source CT scan
was performed, and coronary vascular calcification scores (CACS) were calculated using Agatston correction
method. According to CACS, all patients were divided into the non-calcification group (CACS=0, n =78),
small-calcification group (1<XCACS<C10, n=48) , mild-calcification group (11<XCACS<(100, n=060) . moderate-
calcification group (101<XCACS<<399, n=68), and severe-calcification group (400<<CACS, n=50). GRP levels
in each group were compared. Logistic regression analysis was used to screen the influencing factors of coronary
artery calcification, Spearman correlation analysis was used to explore the correlation between serum GRP levels
and coronary artery calcification, ROC analysis was used to evaluate the diagnostic value of GRP levels in coronary
artery calcification. Results: Generally, the levels of serum GRP decreased gradually with the increase of coronary
calcification degree (all P<C0.05). Multivariate logistic regression analysis showed that serum GRP level was an
independent protective factor for coronary artery calcification (OR =0. 156, 95%CI: 0.113—0.217, P<C0. 05).
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Spearman correlation analysis showed that serum GRP level was negatively correlated with the degree of coronary

artery calcification (= —0. 858, P<C0. 05). ROC analysis showed that the area under the curve for predicting
coronary artery calcification using GRP was 0. 893 (95%CI: 0. 857 —0. 928), with a cutoff value of 22. 68 ng/

mL, sensitivity of 72. 6%, and specificity of 94. 9%. Conclusion: Serum GRP level in UA patients is negatively

correlated with the degree of coronary artery calcification. GRP is an independent protective factor for coronary ar-

tery calcification and has significant diagnostic value.

Key words Gla rich protein; coronary artery calcification; unstable angina
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Joly . bR Bl Rk Gt kO o8 A B Ak 25 5 B0 S il 2R 5k
BEAE 5] A I /N AR 3R AR RN I AR T WL, Fe A 3
O LB L . 55 Dk 55 Ak Bl AN Sk S e ik ok A A Ak i) —
PR IUE L 500 1M A8 S5 1 09 & A2 AR O, X el o0
T H A B g TN AR . PR e R U 5 bk
PR ETT AW L MmEFEFNEE, 55
Gla # H (Gla rich protein, GRP) Jy .0 Ifil 2 5 1k
HlR, S B A ST A& 6
(L-6) B A", GRP J& T4 & K Ktk &
M. 7] 2 5 108 55 40 e koo #6584k & A= o 72 JF AT
A5 N B T RE B A5 L I A5 45 R 35495 L 4 1 e bk oS R
WAL & IR ARG EZR DT I E GRP K
V-5 5 KR AR B 10 O 2R L Oy S K A i R 12 B
BT S %

1 X&E57FE
1.1 X%

PEFE 2020 4E 5 2023 4E 3 A2 Wi UA 1Y
B 304 H] ¥ FIBE CT ATk CTA # 4, H
FBEAT SE RGOk, HEBRBEA A O WLBE ZE 95 1 L 218
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PRGNS (Bl BB AN B . UA 2 W AR 40 s Mt
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BEEBAERE R R REERCIE R 2
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1.2.2 MIEFFRFRIE A B 4 T A Bk
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1% %5 FE IR 2B 14 A [ B (LDL-C) | 7 25 2 i 28 1 [
B (HDL-C) JE&E A al Lp(a) ], M C 0 & A
(hs-CRP) ., Ifil JLEF(CREA) | Ifil 75 45 (Ca) %5 5 55 — 1y
(3 mL) T GRP 7K¥-,3 000X g &0 10 min,
Vo 13 R I 20 53 2 L B0 R R LYE 43 T 1.5 mL

TR SR B 10— i)k

1) EP 4, —80°CUKAE AR AT . T T A AR A 58 UL
RI5, TRBEH O L5 % R ELISA A6 i i
GRP 7K, A6 3050 & |y 20 N B A5 A= B A TR
YNEIE7 2
1.2.3 MBI i B85k B3 Ccoro-
nary artery calcification score, CACS) % fFr &
BEWHZ CT K, it CACS 4§ B2 Wi kit
S Dk A 3 S5 ARy, SR Agatston 1B TE 1
BERAR ML F5E R4y : CACS=0 A 451k ; 1<
CACS<C10 /L85 11<<CACS<<100 N ¥
FELL 5101 <<CACS=<C399 Ny H 54k ; 400<<CACS
R ARS
1.3 Siit2pab s

s AT SPSS 26 k. B AT % 2 %
AT IESHERR A ESS A X +£S £
AR R € I R A S VA VAR = S NS i S I
55, 22 B W SR B R Oy 220 M. 40 s
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i Z [A) 1 AH M43 A R Pearson B, Spearman fH
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2.3 L GRP 7RV H AL bR 1 A A 23 B

M7 GRP /K15 5 k45 b R 3 A DG M 455 (o
=—0.858,P<C0.05), W% 3,
2.4 I GRP 7KFX] 5 bk a5 4k i 12 W (e

LA 78 15 T8 Ak BB A Sy B A X R 226 491 45 £k

BFE B HZH ROC &k, 45 R B8, GRP
M5 Bk 5 Ak B9 AUC R 0.893(95% CI:0. 857 ~
0.928), B S (A K 22.68 ng/mL, R i FF N

72.6% RSN 94.9%, WHE 1,

x1 FAHUAEERKEIMNER
Table 1 Clinical data %), X+S

i H TCASALA (78 B A EASAA (48 ) FREEASILAL (60 B PSR4l (68 f]) I EEAS AL (50 B
B 49(62.82) 32(66.67) 31(51.67) 36(52.94) 40(80. 00)

W 36(46.15) 26(54.17) 22(36.67) 25(36.76) 33(66. 00)

& IR 30(38. 46) 24(50. 00) 35(58. 33) 46(67. 65) 30(60. 00)"
W FR 5 23(29.49) 30(62. 50) 41(68.33) 51(75.00) 42(84.00)"
/% 61.55+8. 87 61.31+9. 34 62.35+9. 26 62.51+7.67 65.48+7.25
TG/ (mmol/L) 1.3440. 36 1.3540.48 1.3640.42 1.4040. 38 1.4240. 40"
TC/(mmol/L) 3.6640.78 3.7240.85 5.2340.95 5.6740.82 6.0340. 88"
HDL-C/(mmol/L) 1.3240.42 1.1840. 46 1.074:0. 45 1.0340.33 0.9240. 37
LDL-C/(mmol/L) 2.7540. 89 3.1740.76 3.3740. 88 3.7440.96 3.8640.84
Lp(a)/(mg/dL) 12.6542. 66 12.81+£2.75 12.79+2.68 13.1842. 64 14,4442, 55
hs-CRP/(mg/L) 3.5541.26 6.0843.26 6.0343.17 6.254+2.66 8.2743.67
CREA/ (pmol/L) 59,8442, 67 57.9842.74 58. 6642, 82 61.6842.62 61.9742.85
Ca/(mmol/L) 2.3240.74 2.1540. 85 2.1340.68 2.2540.92 2.2640.72
GRP/(ng/mlL) 23.8240.77 23.5740.65 22.0740. 68V 21. 8640, 6592 18. 26 0. 68290

5REAA R P<0.05; 50 BI04 g ,» P<<0.05; SR ESA A .Y P<<0.05; 5 ESA4 .Y P<
0.05,
x2 BRELHZINEZ
Table 2 The influencing factors of coronary artery calcification

S 8 SE Wald P OR 95%CI

TC 0.991 0.152 42. 348 <0.05 2. 694 .998~3. 630

HDL-C —1.108 0.336 10. 867 <<0. 05 0. 330 .171~0. 638
LDL-C 0. 399 0.155 6. 607 <0.05 1. 490 .099~2. 020
hs-CRP 0.193 0.051 14,584 <0.05 1.213 .098~1. 339
GRP —1.856 0.167 123. 030 <0.05 0.156 .113~0. 217
CREA 0.163 0. 049 10. 875 <20. 05 1.177 .068~1. 296
Lp(a) 0.131 0. 052 6.196 <0.05 1. 140 .028~1. 263
e IR () —0.778 0.279 7.759 <0. 05 0.459 . 265~0.794
W R (5D —1.205 0. 289 17. 406 <<0. 05 0. 300 .170~0.528

&3 IiE GRPKFSENLIEIREBIKSLEERNBEXES

Table 3 The correlation between serum GRP levels, biochemical indicators,and degree of coronary artery calcification

BN TG TC LDL-C HDL-C CREA Lp(a) hs-CRP Ca 7o 1K 8 A A
GRP »  —0.078 —0.580 —0.365 0. 259 —0.285 —0.182 —0.412  —0.043 —0.858
P >0.05 <0.05 <0.05  <0.05 <0.05 <0. 05 <0.05 =>0.05 <0.05




=N LA AR E AL O R LT & Gla

HH K- 5 R Sl kA A AR BE B0 A S P B 5

e 534 « YAN Xiaoju.et al. Correlation between the serum Gla rich protein level and the degree of coronary ...

1.0

0.8

0.6

REYE

0.4

0.2f

0 0.2 0.4 0.6 0.8 1.0
1-5%5RE

Bl 1 GRP #ill 8 k45 LB ROC B £&
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tion predicting by GRP
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(chornic kidney disease, CKD) 2 F 6t = 4k 4 £ K
FHAf MGP i PR FEAR , 98 55 0T 1 487 85 4k %) 310 i) 1
M, MGP KV BE AT 34 ACS & A XUB: , 1
H 5 RPERF i BE K L D) 58 2 43 72 i 45 4% 1)
AR R 5 R B MGP K - 5 5 bk S
b 522 GUAH G T AR Ay g J 8 Ak 1 2 ST T

GRP R PR e th o R B . 5 A £
) Gla R (KA 15 4 Gla k5, 22 ME
i Gla BRI BB S Y . GRP Z2IEJLAFERE
A = K AR M 8 A (vitamin K dependent
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J& T HEA R K AR A, eI GRP 2% A
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WS Ak 175 S 5 53 %, R 3] 9 i A A Ak 1y AR
sl GRP A B B A it £ A P, Viegas
S gE R, GRP it S 5 A0 N Ak 50 B

R 1t e N v R 1 72 R S N1 ol 7 7
FH . GRP T A8 5 95 Hh A 805 1 30 1) B A 50 4% 4
JiEL/ 5 e 40 L e 0 0 A 4 R A T

ARAIF 5 3 2k XoF e kAN [ AR S Ak 2 1 AR A I
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AT 22 5 H T AL 5 /0 A Ak 4 LR A Ak
5 B AL 4 X P AN 4L B =22 18 3 2 R R
JEE v R A B A AR AR E T GRP KK T
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