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Relationship between Serum Fibroblast Growth Factor 23, Alkaline
Phosphatase and Fetuin- A Levels and Coronary Artery Calcification

in Patients with Coronary Artery Disease and Their Predictive Value Analysis*
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ABSTRACT Objective: To analyze the relationship between serum fibroblast growth factor 23 (FGF23), alkaline phosphatase (ALP)
and fetuin- A (FA) levels and coronary artery calcification (CAC) in patients with coronary heart disease (CHD) and to explore their pre-
dictive value for CAC. Methods: 165 patients with CHD who were admitted to our hospital from February 2021 to February 2022 were
selected, and they were divided into CAC group (n=73) and no-CAC group (n=92) according to whether they were accompanied by CAC
or not. Clinical data of the patients were collected, and serum FGF23, ALP and FA levels were measured by enzyme-linked immunosor-
bent assay (ELISA). The influencing factors of CAC in patients with CHD were analyzed by multivariate Logistic regression, and the pre-
dictive value of serum FGF23, ALP and FA levels on CAC in patients with CHD was drawed by receiver operating characteristic (ROC)
curves. Results: Serum FGF23 and ALP levels in the CAC group were higher than in the no-CAC group, and FA level was lower than
thae in the no-CAC group (all P<0.01). Multivariate Logistic regression analysis showed that that age (older) (OR=1.220, 95% CIL:
1.087~1.369), hypertension (OR=1.461, 95% CI:1.062~2.010), blood calcium (higher) (OR=1.532, 95% CI:1.042~2.251), blood
phosphorus (higher) (OR=1.209, 95% CI:1.097~1.333), FGF23 (higher) (OR=1.012, 95% CI: 1.007~1.018), ALP (higher) (OR=1.046,
95%CI:1.023~1.070) were independent risk factors for CAC in patients with CHD, FA (higher) (OR=0.827, 95% CI:0.750~0.912) was
independent protective factor (all P<0.05). ROC curve analysis showed that the area under the curve (AUC) of serum FGF23, ALP and
FA were 0.790, 0.773, 0.786 and 0.915, respectively, and the AUC of serum FGF23, ALP and FA in combination with CHD was greater

than that of each indicator alone. Conclusion: The serum FGF23 and ALP levels increased and serum FA level decreased are closely re-
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lated to the occurrence of CAC in patients with CHD, which can be used as auxiliary predictors of THE occurrence of CAC in patients

with CHD, and the combined prediction value of the three indicators is high in the risk of CAC in patients with CHD.
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Lo AERAET R EE R E ST BRI, 5e0% ( coro-
nary heart disease, CHD )& 3 [# & B0 LB R AL T- 156 2 KR
AW, JAFRIEE 265 ARSI IRA ATBTT BRI HEFH RS0y
et , CHD 3% 15 159 AR K , {35tk 30 ik 854k ( coronary
artery calcification, CAC ) ¥ 54 28 T4 Fh B 299K 728 , 34 T 5 IR
Bk NIEITHMERE , o320 CHD JRE G iy N &R, B
W CAC X455 CHD BF AT AR UG B 2 0%,
WFFE R, BEIREL AN W) B Q5 2 5 CAC R RN, B
21 4 20 4= K K 7 23 (fibroblast growth factor 23, FGF23 ) & —
o UAEE 1, eI 2o B R B ER R, 2 S 4R R W B AR
WA B 5 2 16 (alkaline phosphatase , ALP ) J&— Fh i i
PARERG , BEIE T TOHLARBE IR LS 2 5 TOH LB RRER A7, IR ER R
A(fetuin- A, FA )2 —FZIIREE 1 , B 5 55 B B4R 1Y
IS A B3 R TR AR 5@ A A I CHD S8 35 1M 7
FGF23 | ALP .FA JKF-, /3 #7H 5 CHD 3% CAC (2GR, I
— I FGF23 . ALP FA 7KSEX} CHD 3% CAC k&4

S TR, B TE A IR G CAC $24t57%

1 7R 57

1.1 —Rg&EM

PRI 2021 4 2 7 ~2022 4 2 A ABEWIR Y 165 i) CHD
B A 5 95 i, 2 70 4] Y 42~85(59.50+ 8.48)% ;K
JEFEEL 18.9~28.6(24.02+ 1.99)kg/m?; CHD 2578 . 0o 455 5341
Ak ST Bt BLOWUESE 73 4] ST Bt i A0 URESE 39 4] 5
AL IMAE : 223 T 20 f41)  Fi kS 92 48] L [l 2 22 1] A5 ARk 3l
Bk 314, ARRHE: o FFE ARECHIZE SI6TFHE R )Y
CHD i2Witrife: skt 5 Bon ek sh bk 32 uk 3 24 1 i
B =50% ;0 WIS, ABERTAREBEZH RS0 BERK
JEANE I B R HEBRbRUE 0 Je kMO0 REAEm A4S
FHEF ARG TR A ;0 G IFTHF B IhhRest
Fi0 GIFMIE RERGEHE 0 SIFEMEME 0 &I
BP0 MIERETIS . AR EA eI ZE 5 it
1.2 Fik
12,1 IGERERILE k4 CHD B E MR AR TS5
W AR s Ak s (CHD 28R JRALIM A | A2 % 58 1 73 B (A B
J5 6 h PISRITIRYITE R BS-280 F (4,235 8 5 12 {37 O I
TR ) Rt e B A BEIR H R 2 M # ki 5 mL,
DUvEE AUS800 4 [ 2 AR AL /A ASCR: D 1t fig PU 3T [ AH T e
M = | = % B 2 IR S B (HDL-C ) I %5 B A 25 1 I
Fist(LDL-C )] ML JULEF 1l PR AR 055 005t

1.2.2 & FGF23  ALP.FA /K& LA AKX H R
oS g # ki 3 mL,3000 r/min B5.0 15 min (248 10 cm), 43
B N3 5 K FH B e 2 W B2 (enzyme-linked immunosorbent
assay , ELISA)ky il FGF23 . ALP (a5 &0 B sCDGHSR AE P HoAR
HBRA R FAGRF & [ R AR RAH]D .
1.3 CAC #rrEFA4)4H

CHD ¥ ABiE¥5% GERSNIKES IR E S
FAPOPHE T4 N R B CAC 38 SURIRAR R BT
HESAL, G A B, WA 2 EH U RIS A
CAC ¥ CHD 234>} CAC 41(n=73)F1dE CAC 41 (n=92),
1.4 Gt

K FH SPSS25.0 Git2f k4, 0B LL n( %) FmFR H
o Kty HE OB ER SRS 43 ILL 5 M(P25,P75) KR,
SRHt5 U K ; £ % Logistic [7134>#F CHD g3 CAC 11y
M E; ZiRE TIEFHIE (receiver operating characteristic,
ROC) HiZk4:#iiMiE FGF23 . ALP FA /K%t CHD g% CAC
BTN E , P<0.05 WA G Fa X,
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2.1 CAC 54k CAC AIGKRE#EL B
CAC AF R TFAE CAC 4 AR o F5 KIORI =5 1L 5 B IR
95 e & S IE [N LDL-C, 145 . sk P T3k CAC 4
(P<<0.05), PR B8 ) AR . e Mg ILAE LCHD 28780 R0 1l
& ZEEE St 8 Hh =g JHDL-C . ifit LT . IR 7K S L
TER(P>0.05), W31,
2.2 CAC fA53E CAC A& FGF23 ,ALP FA 7K FLb &
CAC 411 3% FGF23 ALP /K- T4k CAC 41, FA /K PIK
T4k CAC £H(P<0.05), W32,
2.3 CHD ##H &M CAC AEH S EE Logistic BT 447
DAAEHA R BHE R s (o "1 580k "0") B R R
(B2 "1"; Tk "0") G IR & B LDL-C., Jfi 45 | il B .FGF23
ALP FA Jy 48 fg (G JH[ERE LDL-C, %5, I FGF23,
ALP FA ¥JJR{ERIA ), LS &L CACUR N "1 &R "0")
NS RE, #7 Z % Logistic [ARE, 4558 GoR 414 (5
)RR I (o ) | Ml (385 ) JFGF23 (3% % ) LALP
(%55 ) CHD i35 CAC M7 fa PR &, FA (B ) i ST
PR E(P<0.05). WLFE 3,
2.4 [M3%& FGF23,ALP.FA 7k 3t CHD 2 CAC HFMMNE
ROC 184347575, 1L FGF23 . ALP FA 7K F- Bl 5%
AT CHD 4 CAC (i T X (area under the curve,
AUC)4r31K 0.790.0.773.0.786 .0.915, =I AT CHD &
# CAC iy AUC K T4 Fabriimh i, L3k 4 il 1.
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Table 1 Comparison of clinical data between CAC group and no-CAC group

Items CAC group(n=73) No-CAC group(n=92) 2Ht/U P
Gender( male/female ) 44/29 51/41 0.390 0.532
Agelyears, xt ) 62.58+ 8.94 57.06+ 7.22 4388 <<0.001
Body mass index(kg/m?, x+ s) 24.57+ 1.85 23.58+ 1.99 3.274 0.001
Smoke[n( % )] 38(52.05) 43(46.74) 0.460 0.498
Basic diseases[n( % )]
Hypertension 47(64.38) 41(44.57) 6.423 0.011
Diabetes 27(36.99) 19(20.65) 5.401 0.020
Hyperlipidemia 34(46.58) 34(36.96) 1.554 0.212
CHD type[n( % )]
Angina pectoris 23(31.51) 30(32.61) 0.425 0.808
Non ST segment elevation myocardial 31{42.47) 42(45.65)
infarction
ST segment elevation myocardial
farction 19(26.03) 20(21.74)
Criminal blood vessel[n( % )]
Left trunk 7(9.59) 13(14.13) 5.743 0.125
Anterior descending branch 40(54.79) 52(56.52)
Left Circumflex 7(9.59) 15(16.30)
Right coronary artery 19(26.03) 12(13.04)
Left ventricular ejection fraction
[%. M(P25. P75)] 47.07(39.93,52.41) 54.18(49.63,58.99) 0.947 0.344
Total cholesterol(mmol/L, x* s) 4.39+ 0.67 4.18%+ 0.64 2.050 0.042
Triglyceride[mmol/L, M( P,s, P55 )] 1.49(1.38,1.62) 1.48(1.33,1.59) 1.073 0.283
HDL-C[mmol/L, M( P,s, P+5)] 1.00(0.92,1.07) 1.00(0.91,1.11) 0.523 0.601
LDL-C[mmol/L, M( Py, P5)] 2.89(2.73,3.06) 2.81(2.63,2.95) 2.697 0.007
Blood creatinine( wmol/L, x s) 67.02+ 10.47 65.74+ 14.61 0.631 0.529
Blood uric acid[pumol/L, M(P,s, P5)] 340.35(268.21,399.79)  334.74(248.48,388.18) 1.206 0.228
Blood calcium(mg/dl, xt s) 9.51% 0.36 9.27+ 0.38 4.124 <<0.001
Blood phosphorus( mg/dl, x+ s) 3.72+ 0.26 3.56+ 0.23 4.189 <0.001

3 2 CAC#H53E CAC A7 FGF23 ALP .FA /K F ELEE
Table 2 Comparison of serum FGF23, ALP and FA levels between CAC group and no-CAC group

Groups n FGF23(pg/mL, xt s) ALP[U/L, M( Py, P3)] FA(pmol/L, x* s)
CAC group 73 881.82+ 173.31 116.00( 80.47,138.05) 2.03% 0.70
No-CAC group 92 688.78+ 159.38 79.80(59.29,100.80) 2.79 0.62
t/U - 7.434 6.032 7.385
P - <<0.001 <<0.001 <<0.001

2%, T CHD fRE TRk AR I L MR 787 5K
FRIXEE , SRR 2R AR )Z TER IR RN A
KA N, RIS R AR 803 5K A A5 A 22 M4 P9
BEASCR, WG5 B SAAI IEEA R KA 4 S5 A R

3 Wig
CAC 245 54K 30 [k UL 45 7Y B 52 30455 85 7 UT AR I A 465
Ak, CAC FEAEAEAT 17 £ AL A5 , Sof 145 ™ K A S R
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Table 3 Multivariate Logistic regression analysis of influencing factors of CAC in patients with CHD

Variable B SE Wald »? P OR 95%CI
Age(older) 0.199 0.059 11.359 0.001 1.220 1.087~1.369
Hypertension 0.379 0.163 5414 0.020 1.461 1.062~2.010
Blood calcium( higher ) 0.426 0.196 9.618 0.002 1.532 1.042~2.251
Blood phosphorus( higher ) 0.351 0.161 4.710 0.030 1.209 1.097~1.333
FGF23( higher) 0.012 0.003 18.320 <0.001 1.012 1.007~1.018
ALP( higher) 0.045 0.012 12.886 <0.001 1.046 1.023~1.070
FA( higher) -0.190 0.050 6.981 0.008 0.827 0.750~0.912

% 4 MiF FGF23 ALP.FA B 5EXS Tl CHD 2 CAC Hy%aE
Table 4 Efficacy of serum FGF23, ALP and FA alone and in combination in predicting CAC in patients with CHD

Indicators AUC 95%CI Cut-off Sensitivity( % ) Specificity( % ) Youden index
FGF23 0.790 0.720~0.849 840.08 pg/mL 63.51 83.52 0.470
ALP 0.773 0.702~0.835 105.83 U/L 58.11 85.71 0.438
FA 0.786 0.716~0.846 2.40 pmol/L 71.62 74.73 0.464
Three joint 0.915 0.861~0.952 90.54 75.82 0.664
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Z 40
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—— Three joint
() | | 1 |
0 20 40 60 80 100

100— Specificity (%)
B 1 & FGF23,ALP FA 8 5EX& il CHD £#& CAC gy ROC
i
Fig.1 ROC curve of serum FGF23, ALP and FA alone and in combination
to predict CAC in patients with CHD
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