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[Abstract] Objective To explore the correlation of the serum C-reactive protein/albumin ratio (CRP/ALB, CAR) and
homocysteine/high-density lipoprotein cholesterol (HCY/HDL-C) to the morbid change of coronary artery disease. Methods
A total of 577 patients who underwent coronary angiography in the Department of Cardiology of the 904th Hospital of PLA Joint
Logistics Support Force from January 2018 to December 2019 were divided into two groups according to the results of coronary
angiography: non-coronary heart group (17=245) and coronary atherosclerotic heart disease group (coronary heart disease group,
n=332). The coronary heart disease group was further divided into two subgroups: mild coronary artery disease subgroup (Gensini
score <30, n=183) and severe coronary artery disease subgroup (Gensini score =30, #=149). The serum levels of CRP, ALB, HCY,
HDL-C and other indicators of patients in each group were detected, and CAR and HCY/HDL-C were calculated, and then the
logistic regression analysis, Pearson correlation analysis and receiver operating characteristic (ROC) curve analysis were carried
out to analyze the independent risk factors for coronary heart disease and severe coronary artery lesion. Results The levels of
CAR and HCY/HDL-C were significantly higher in coronary heart disease group than those in non-coronary heart disease group
with statistically significant difference (P<0.05). Multivariate logistic regression analysis showed that CAR, HCY/HDL-C, age,
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hypertension, and gender were the independent risk factors for coronary heart disease and severe coronary artery disease. Pearson
correlation analysis showed that CAR and HCY/HDL-C were positively correlated with Gensini score (r=0.427, P<0.01; r=0.247,
P<0.01). The results of ROC curve analysis showed that CAR, HCY/HDL-C and both their combination had predictive values for

severe coronary heart disease, and the AUC of combined the both factors was statistically higher than that of any single factor alone

(P<0.05). Conclusions Elevated levels of CAR and HCY/HDL-C may predict the severe coronary artery disease. The diagnostic

value of combined the two factors is better than a single factor alone, so can be used for the diagnosis and condition evaluation of

coronary artery disease.

[Key words] homocysteine; high density lipoprotein cholesterol; C-reactive protein; albumin; Gensini score; coronary
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Tab.1 Comparison of clinical and biochemical data between non-coronary heart disease group and coronary heart disease group
It RAE A TR (n=245) TR 4 (n=332) £/t/Z P
BE1(%)] 130(53.1) 251(75.6) 31.934 <0.001
f L [ 51 (%) 102(41.6) 197(59.3) 17.699 <0.001
TH R[] (%) ] 40(16.3) 101(30.4) 15.168 <0.001
W2 AR (48] (%) ] 84(34.3) 190(57.2) 30.534 <0.001
AERE (4, xts) 60.5+9.7 65.0+9.1 -5.726 <0.001
L 1 151 (%)] 14(5.7) 28(8.43) 1.545 0.214
S (151 (%)] 21(8.6) 20(6.02) 1.386 0.239
LVEF[%, M(Q,, Q,)] 61(60,62) 60.0(58.0, 62.0) -3.147 0.002
HGB[g/L, M(Q, Q,)] 139.0(127.0,151.0) 140.0(129.3, 153.0) ~1.769 0.077
PLT[ x 10°/L, M(Q,, Q,)] 192.0(162.0,232.0) 197.0(165.0, 238.0) ~1.682 0.093
WBC[ x 10°/L, M(Q,, Q,)] 5.730(4.900,6.960) 6.605(5.499, 8.118) -5.525 <0.001
NE[ x 10°/L, M(Q,, Q,)] 3.530(2.730,4.550) 4.005(3.130, 5.378) -4.580 <0.001
LY[ x 10°/L, M(Q,, Q,)] 1.720(1.350,2.100) 1.710(1.320, 2.133) ~0.111 0.911
TC[mmol/L, M(Q,, Q,)] 4.220(3.630,4.920) 4.290(3.605, 4.890) ~0.314 0.753
TG[mmol/L, M(Q,, Q,)] 1.460(0.980,2.220) 1.415(0.963,2.138) -0.170 0.865
LDL-C[mmol/L, M(Q,, Q,)] 2.300(1.690,2.850) 2.355(1.820, 2.850) -1.307 0.191
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(2 %)

Il R AE A A5 L (n=245) eE LR 4L (n=332) X/t/Z P

HDL-C[mmol/L, M(Q,, Q;)] 1.150(1.00,1.380) 1.075(0.950, 1.238) -4.173 <0.001
ApoA-1[g/L, M(Q,, Q,)] 1.030(0.940,1.260) 1.000(0.870, 1.078) -5.578 <0.001
ApoB[g/L, M(Q,, Q,)] 0.750(0.600,0.930) 0.780(0.603, 0.928) ~1.650 0.099
HCY[pmol/L, M(Q,, Q,)] 10.60(8.70,12.60) 12.20(9.93, 14.40) -5.658 <0.001
CysC[mg/L, M(Q,, Q)] 0.890(0.780,0.990) 0.920(0.810, 1.070) -2.384 0.017
CRP[mg/dl, M(Q,, Q,)] 1.20(0.70,2.30) 2.10(1.00, 6.48) -6.673 <0.001
ALB[mg/dl, M(Q,, Q,)] 39.30(37.40,41.50) 38.70(36.10, 41.00) -2.704 0.007
Scr[mg/dl, M(Q,, Q;)] 68.0(58.0,78.0) 72.0(63.0, 83.0) -3.378 0.001
UA[pmol/L, M(Q,, Q,)] 363.0(300.0,433.0) 366.5(305.0, 441.8) -1.040 0.298
B,-MG[mg/L, M(Q,, Q,)] 1.84(1.49,2.27) 1.97(1.65,2.47) -2.547 0.011
a,-MG[mg/L, M(Q,, Q,)] 27.0(23.0,30.0) 28.0(24.0, 33.0) -2.652 0.008
CAR x 100 3.061(1.828,5.959) 5.495(2.566, 17.125) -6.768 <0.001
HCY/HDL-C 9.158(6.812,12.261) 11.267(8.976, 14.862) -6.568 <0.001

LVEF. 2= 54340 HGB. ML (1 ; PLT. Mi/MR; WBC. FI40ME; NE. R4 ; Ly, kel 4ni; TC. BAHREEE; TG, =ik
Hili; LDL-C. IR IR I [E B2 ; HDL-C. M % IR R IR EE; ApoA-1. ZEH MAL; ApoB. ZRHE MB; HCY. [P ok ;
CysC. BEHZEC; CRP. CRUWAEH; ALB. HEEH; Scr. MGEHLET; UA. JRER; B,-MG. B,ikEH; o -MG. o fEREH; CAR. CIVE
H/E#E A ; HCY/HDL-C. [Fl B2 bk 02 / 5 6 1 A 2 p L i gt

K2 RBIIKER RE  2H 5 E RE AR H — R RORHELA

Tab.2 Comparison of general data between mild coronary artery disease group and severe coronary artery disease group

Iifa PRAE A GRS K AR (n=183)  JER Bk EE AR 2 (n=149) X/t/Z P

BHE(%)] 129(70.5) 122(81.9) 5.774 0.016
TR [ (%)] 95(51.9) 102(68.5) 9.316 0.002
Wi PRI [151](%) ] 44(24.0) 57(38.3) 7.836 0.005
W AR 151 (%) ] 93(50.8) 98(65.8) 7.515 0.006
U ST 151 (%)] 5(2.7) 23(15.4) 17.164 <0.001
5y [ 151(%)] 9(4.9) 11(7.4) 0.881 0.348
AR (%, xts) 62.2+82 68.6 = 8.9 -6.831 <0.001
LVEF[%, M(Q,, Q,)] 60.0(60.0, 62.0) 60.0(58.0, 62.0) -2.984 0.003
HGB[g/L, M(Q, Q,)] 142.0(130.0, 154.0) 139.0(127.0, 151.0) -1.569 0.117
PLT[ x 10°/L, M(Q,, Q,)] 193.0(160.0, 234.0) 202.0(172.0, 245.0) -1.801 0.072
WBC[ x 10°/L, M(Q,, Q,)] 6.270(5.230, 7.340) 7.060(5.980, 9.245) -5.153 <0.001
NE[ x 10°/L, M(Q,, Q,)] 3.660(2.920, 4.640) 4.470(3.540, 6.460) -5.157 <0.001
LY[ x 10°/L, M(Q,, Q,)] 1.680(1.300, 2.100) 1.750(1.350, 2.170) -0.639 0.523
TC[mmol/L, M(Q,, Q,)] 4.290(3.630, 4.880) 4.320(3.590, 5.035) -0.933 0.351
TG[mmol/L, M(Q,, Q,)] 1.390(0.900, 2.190) 1.470(0.995, 2.055) -0.360 0.719
LDL-C[mmol/L, M(Q,, Q,)] 2.300(1.720, 2.800) 2.480(1.835, 3.045) -2.202 0.028
HDL-C[mmol/L, M(Q,, Q,)] 1.100(0.960, 1.290) 1.060(0.920, 1.175) -2.592 0.010
ApoA-1[g/L, M(Q,, Q)] 1.010(0.900, 1.130) 0.960(0.820, 1.040) -3.740 <0.001
ApoB[g/L, M(Q,, Q;)] 0.750(0.600, 0.880) 0.820(0.640, 0.995) -3.045 0.002
HCY[pmol/L, M(Q,, Q,)] 11.40(9.40, 13.60) 12.50(11.00, 16.10) -3.966 <0.001
CysC[mg/L, M(Q,, Q,)] 0.900(0.810, 1.060) 0.950(0.810, 1.100) -1.242 0.214
CRP[mg/dl, M(Q, Q,)] 1.60(0.90, 2.80) 5.20(2.05, 12.15) -8.113 <0.001
ALB[mg/dl, M(Q,, Q,)] 39.30(36.70, 41.40) 37.70(35.60, 40.60) -3.438 0.001
Scr[mg/dl, M(Q, Q,)] 72.0(62.0, 81.0) 73.0(64.0, 84.0) -0.864 0.388
UA[pmol/L, M(Q,, Q,)] 362.0(307. 0,429.0) 374.0(303.0, 446.0) -0.713 0.476
B,-MG[mg/L, M(Q,, Q,)] 1.94(1.57,2.39) 2.05(1.66,2.70) -2.104 0.035
a,-MG[mg/L, M(Q,, Q,)] 27.0(24.0, 32.0) 28.0(25.0, 34.0) -1.741 0.082
CAR x 100 4.167(2.198,7.108) 14.154(5.460, 32.105) -8.313 <0.001
HCY/HDL-C 10.171(8.053, 13.407) 12.360(10.000, 16.037) -4.780 <0.001

LVEF. ZEE S 040 HGB. MLTH M ; PLT. /M ; WBC. FHAIMT; NE. sPPk4fE; Ly #kCL4niE; TC. MR TG. =8
s LDL-C. X% AR A AU A ; HDL-C. M EARHE FIHIEE; ApoA-1. #IRH IAL; ApoB. AR FIB; HCY. [WAI: 4 ;
CysC. BEIZE C; CRP. C/W R ;5 ALB. K ; Scr. M NUEF; UA. JRIR; B.-MG. B,iERE M ; o-MG. o flflERIEH; CAR. C K
/& ; HCY/HDL-C. [R1 R Ik 2R / 5 %% B g 2 1 I ] e
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B (P<0.2) YRR A FH RKlogistic Tl H 4341, 45
KRR, FR L MR mIE . BRI . AR
LVEF. WBC. NE., HDL-C. ApoA-1. Scr. «,-

MG. CRP, HCY. CAR. HCY/HDL-CJ IR s ik
P 2% R T K] 22 (P<0.05, #3).
2.2.2  Z K RKlogisticlal I3 53 Hr 52 i 5w IR 3h ki 22

eI RN A SENIV NS E S ES R EVE R )
Tab.3  Single factor and multivariate logistic regression analysis of coronary heart disease
K H A Zlogistic ] 5 434 Z [H Flogisticlnl IF 5347
B Wald y* OR(95%CI) P B Wald y* OR(95%CI) p

LER 0918 18.597 2.505(1.650~3.802) <0.001 0.658 10.863 1.931(1.306~2.857) 0.001
P 0.977 20.182 2.656(1.734~4.068)  <0.001 0.472 3.873 1.603(1.002~2.566) 0.049
5 1ML 0.816 14.863 2.260(1.493~3.422)  <0.001 0.503 6.683 1.654(1.129~2.422) 0.010
BEPR I 1.067 13.897  2.906(1.659~5.093)  <0.001 0.544 5.286 1.723(1.084~2.740) 0.021
% R 1.008 21.592  2.741(1.791~4.193)  <0.001 0.760 11.193 2.138(1.370~3.337) 0.001
LVEF ~0.666 6448  0.514(0.307~0.859) 0.011

WBC 0.558 7.123 1.747(1.160~2.630) 0.008

NE 0.391 3.532 1.478(0.983~2.221) 0.060

HDL-C ~0.692 10.620 0.500(0.330~0.759) 0.001

ApoA-1 ~0.836 14.796 0.433(0.283~0.664)  <0.001

Ser 0.608 8.423 1.837(1.218~2.771) 0.004

o,-MG 0.528 6.376 1.695(1.125~2.554) 0.012

CAR x 100 0.916 18.656 2.500(1.650~3.790) <0.001 0.800 16.605 2.226(1.515~3.271) <0.001
HCY/HDL-C 1.026 22.656 2.791(1.829~4.259) <0.001 0.469 5.352 1.599(1.074~2.379) 0.021
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HBR CRP . HCY S AT 34 MR 404, $#2/RWBC.,
NE. HDL-C. APoA-1. Scr. a,-MG., CAR,
HCY/HDL-C%4 &R I 2 WKk H 7 <10, &2
JE>0.1, O ILGYA 2 FKlogisticMIH 3 #7, 45
KW, R MR S . BEIRE . WA
CAR(OR=2.226, 95%CI 1.515~3.271, P<0.01) .
HCY/HDL-C(OR=1.599, 95%CI 1.074~2.379,
P=0.021) k76 Cod FO ok 7 T30 R 2R (363) o
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£ PersonHl BV M 45 R W, CAR. HCY/
HDL-C 5 Gensinif 43 2 IEAH K (r=0.427 . r=0.247,
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Tab.4 Univariate and multivariate logistic regression analysis of severe coronary heart disease

i B PH FHlogisticm] 5 51 Z K Flogistic [l 53 Hr
B Wald OR(95%CI) P B Wald OR(95%CI) P

AR 0.946 17.339 2.575(1.650~4.020) <0.001 0.859 9.219 2.360(1.356~4.107) 0.002
531 0.637 5.681 1.891(1.120~3.195) 0.017 0.714 4.740 2.042(1.074~3.883) 0.029
e L 0.698 9.205 2.010(1.280~3.156) 0.002 0.645 5.321 1.906(1.102~3.296) 0.021
] 0.672 7.731 1.957(1.219~3.142) 0.005

D 1.872 13.628 6.498(2.406~17.553)  <0.001

2 S 0.620 7.447 1.753(1.191~2.903) 0.006

LVEF -0.957 14.602 0.384(0.235~0.627) <0.001 -0.795 7.222 0.452(0.253~0.806) 0.007
WBC 0.866 14.677 2.377(1.526~3.703) <0.001

NE 0.866 14.677 2.377(1.526~3.703) <0.001 0.645 5.308 1.906(1.101~3.299) 0.021
ApoA-1 ~0.513 5.298 0.599(0.387~0.927) 0.021

ApoB 0.443 3.973 1.557(1.007~2.406) 0.046

ALB -0.709 9.989 0.492(0.317~0.764) 0.002

«,-MG 0.518 5.320 1.679(1.081~2.608) 0.021

CAR 1917  59.908 6.798(4.184~11.045)  <0.001 1.376 22.730 3.958(2.248~6.969)  <0.001
HCY/HDL-C 0.895 15.599 2.446(1.569~3.813) <0.001 0.634 5.090 1.884(1.087~3.267) 0.024
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Tab.S5 Comparison of the AUC of related indexes of coronary heart disease

21 TR 5 PrifEiR2E 95%CI z P

CARvs HCY/HDL-C 0.071 0.0327 0.0069~0.1350 2.172 0.030
CAR vs CAR+HCY/HDL-C 0.038 0.0185 0.0015~0.0741 2.041 0.041
HCY/HDL-C vs CAR+HCY/HDL-C 0.109 0.0196 0.0704~0.1470 5.553 <0.001
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