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[ Abstract | Objective To investigate the value of serum C reactive protein (CRP), apolipoprotein Al (ApoAl),
and CRP to ApoAl ratio (CRP/ApoAl) in evaluating coronary artery disease. Methods A total of consecutive 533 patients
who were hospitalized due to chest pain and examined by coronary angiography in the No. 904 Hospital of Joint Logistics
Support Force of PLA from Dec. 2018 to Dec. 2019 were retrospectively included. According to the Gensini score and
coronary angiography results, the patients were divided into normal coronary artery group (Gensini score of 0, n=118),
coronary atherosclerosis group (Gensini score of 1-18 but not meeting the diagnostic criteria of coronary heart disease
[CHD], n=109) and CHD group (Gensini score of 1-180 and meeting the diagnostic criteria of CHD, n=306). According
to the Gensini score, the CHD patients were divided into mild CHD group (Gensini score of 1-<<30, n=177) and severe
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CHD group (Gensini score of 30-180, n=129). According to the lesion vessel number, the CHD patients were divided into
single-vessel lesion group (n=147), double-vessel lesion group (2#=90) and 3 or more vessel lesion group (#=69). The
hematological indexes such as serum CRP, ApoA1 and albumin were recorded in each group, and CRP/ApoA1l was calculated.
Multivariate logistic binary regression analysis was used to determine the independent risk factors of CHD and severe CHD.
Receiver operating characteristic (ROC) curve was used to analyzed the predictive value of CRP/ApoAl on CHD, severe
CHD and 3 or more vessel lesions, and the differences from CRP to albumin ratio (CAR), CRP and ApoA1l were observed.
Results The CRP/ApoAl of the CHD group was significantly higher than that of the normal coronary artery group
(P<<0.01), and the CRP/ApoA1 of the severe CHD group was significantly higher than that of the mild CHD group (P<<0.01).
Multivariate logistic binary regression analysis suggested that CRP/ApoA1 was an independent risk factor of CHD and severe
CHD (odds ratio [OR] =2.171, 95% confidence interval [CI] 1.293-3.647, P<<0.01; OR=6.306, 95% CI 3.591-11.073,
P<<0.01). Spearman correlation analysis showed that CRP/ApoA1l was positively correlated with Gensini score (r=0.419,
P<0.01) and lesion vessel number (r=0.431, P<<0.05). ROC curve analysis showed that CRP/ApoA1 had good predictive
value for CHD, severe CHD and 3 or more vessel lesions (area under curve [AUC] =0.704, 0.796 and 0.820), and was
significantly better than that of CAR, CRP and ApoAl (AUC=0.684, 0.783, 0.806; 0.682, 0.778, 0.800; and 0.641, 0.669,
0.687) (all P<<0.05). Conclusion CRP/ApoAl is related to CHD and its severity, and its diagnostic value is higher than that

of CAR, CRP and ApoAl. It can be used in the diagnosis and evaluation of CHD.
[ Key words | C reactive protein; apolipoprotein A1; Gensini score; coronary artery disease
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Tab 1 Comparison of clinical data between normal coronary artery group and CHD group

Characteristic Normal group N=118 CHD group N=306 Statistic P value
Male, 1 (%) 56 (47.46) 232 (75.82) 7=31436 <0.01
Agelyear, x s 58.35+9.52 66.91£8.03 t=—8.652 <0.01
Smoking, n (%) 28 (23.73) 159 (51.96) 1=27.534 <0.01
Diabetes mellitus, 7 (%) 13 (11.02) 106 (34.64) 1=23.540 <0.01
Hypertension, 7 (%) 53 (44.92) 201 (65.69) 1=15297 <0.01
Hemoglobin/(geL™"), M (Q,, Ov) 137.5 (124.0, 150.0) 140.0 (129.0, 153.0) Z=—1.615 0.106
WBC/L™', X 10%), M (Q,, Q) 5.735 (4.898, 6.863) 6.555 (5.490, 7.875) Z=—4.141 <0.01
Neutrophil/(L™", X 10%), M (Q,, Q) 3.465 (2.625, 4.378) 3.935(3.100, 5.240) Z=—3.653 <0.01
Lymphocyte/(L ™", X 10%), M (Q,, Q) 1.625 (1.380, 1.983) 1.70 (1.318, 2.140) Z=—0.350 0.726
Platelet/(L ™", X 10%), M (Q,, Q) 189.0 (159.0, 229.0) 197.0 (164.0, 238.0) Z=—1.619 0.105
TC/(mmolsL ™", M (Q,, Op) 4.310 (3.630, 4.890) 4.290 (3.628, 4.890) Z=—0.246 0.806
Triglyceride/(mmolsL "), M (Q,, Q) 1.435(0.980, 2.093) 1.435(0.97, 2.1475) Z=—0418 0.676
LDL-C/(mmolL™"), M (Q;, Q) 2.290 (1.698,2.773) 2.355(1.820, 2.843) Z=—0.803 0.422
HDL-C/(mmol-L "), M (Q,, Ov) 1.200 (1.030, 1.383) 1.075 (0.940, 1.233) Z=—4373 <0.01
ApoAl/(geL "), M (O,, Ov) 1.055 (0.998, 1.305) 1.000 (0.870, 1.090) Z=—5296 <0.01
ApoB/(g*L "), M (QO,, Q) 0.760 (0.600, 0.950) 0.770 (0.610, 0.920) Z=—0.838 0.402
Lipoprotein (a)/(mgeL "), M (Q,, Ov) 88.000 (39.750, 156.500) 90.500 (41.500, 206.000) Z=—1.148 0.251
CRP/(g*L "), M (0O, Q) 1.200 (0.775, 2.200) 2.000 (1.000, 4.975) Z=-—5.078 <0.01

Albumin/(geL "), M (Q,, Ov)
al-microglobulin/(mgeL™"), M (Q,, Q)
B2-microglobulin/(mgeL™"), M (Q,, Q)
Homocysteine/(umolL "), M (Q,, Q)
Serum creatinine/(umolL "), M (Q,, Op)
Uric acid/(umol-L "), M (Q,, Q)
Cystatin C/(mgsL™"), M (O, Q)
CAR/(X10°%), M (Qy, Ov)

CRP/ApoAl, M (Q,, Oy)

39.250 (36.975, 41.025)
26.000 (23.000, 30.000)
1.770 (1.428, 2.265)
10.350 (8.700, 12.825)
68.000 (57.750, 77.000)
369.000 (288.500, 433.750)
0.875 (0.778, 1.020)
2.926 (1.840, 5.633)
0.986 (0.681, 2.054)

38.80 (36.0, 40.825)
28.000 (24.000, 33.000)
1.985 (1.658, 2.515)

Z=—1439  0.150
Z=-2938  0.003
7Z=—3.177  0.001
11.900 (9.600, 13.825) Z=—3.627 <0.01
72.500 (63.000, 83.000)  Z=—2.743  0.006
366.500 (304.750, 441.250) Z=—0.822  0.411
0.940 (0.810, 1.070) Z=—2.687  0.007
5.075 (2.525, 13.897) Z=—5.052 <0.01
2.022 (0.957, 5.061) Z=—5927 <0.01

CHD: Coronary heart disease; WBC: White blood cell; TC: Total cholesterol; LDL-C: Low-density lipoprotein-cholesterol,
HDL-C: High-density lipoprotein-cholesterol; ApoAl: Apolipoprotein Al; ApoB: Apolipoprotein B; CRP: C reactive protein; CAR:

C reactive protein to albumin ratio; M (Q,, O.): Median (lower quartile, upper quartile).
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Tab 2 Comparison of clinical data between mild and severe CHD groups

Characteristic Mild CHD N=177 Severe CHD N=129 Statistic P value
Male, n (%) 132 (74.58) 100 (77.52) £ =0.353 0.553
Agelyear, x s 64311742 70.48 +7.46 t=—7.171 <0.01
Smoking, n (%) 77 (43.50) 82 (63.57) £ =12.033 0.001
Diabetes mellitus, 7 (%) 42 (23.73) 64 (49.61) £=22.08 <0.01
Hypertension, 7 (%) 109 (61.58) 92 (71.32) £=3.138 0.076
Hemoglobin/(geL™ "), M (Q,, Ov) 142.0 (130.0, 154.0) 139.0 (126.0, 151.0) Z=—1.579 0.114
WBC/(L™', X 10%), M (Q,, Oy) 6.270 (5.220, 7.235) 7.000 (6.005, 9.115) Z=—4729 <0.01
Neutrophil/(L™", X 10%), M (Q,, Oy) 3.660 (2.925, 4.635) 4.410 (3.535, 6.195) Z=—4.651 <0.01
Lymphocyte/(L™", x10%), M (Q,, Q) 1.680 (1.305, 2.095) 1.720 (1.325, 2.185) Z=—0.536 0.592
Platelet/(L™", X 10%), M (Q,, Q) 193.0 (159.5, 234.0) 205.0 (172.0, 252.5) Z=—1.975 0.048
TC/(mmol-L "), M (Q,, Q) 4.290 (3.635, 4.865) 4.260 (3.610, 5.000) Z=—0.742 0.458
Triglyceride/(mmolsL™"), M (Q,, Q) 1.390 (0.895, 2.175) 1.490 (1.065, 2.085) Z=—0.953 0.341
LDL-C/(mmolL "), M (Q,, Op) 2.320 (1.725, 2.800) 2.480 (1.850, 3.065) Z=—2.049 0.040
HDL-C/(mmoleL "), M (Q,, Q) 1.100 (0.960, 1.290) 1.040 (0.900, 1.160) Z=-—3.202 0.001
ApoAl/(geL™ "), M (Q,, Ov) 1.010 (0.905, 1.130) 0.940 (0.810, 1.050) Z=-3.703 <0.01
ApoB/(geL ™), M (Q,, Q) 0.750 (0.600, 0.885) 0.810 (0.650, 0.990) Z=—2.691 0.007
Lipoprotein (a)/(mgeL "), M (Q,, Op) 80.000 (29.500, 171.500)  120.000 (57.500, 247.500) Z=-—3.039 0.002
CRP/(g*L™"), M (Q,, Ov) 1.500 (0.850, 2.600) 4.200 (1.750, 9.100) Z=—7244 <0.01
Albumin/(geL™"), M (Q,, Oy) 39.400 (36.700, 41.450) 37.600 (35.350, 40.400) Z=—3.755 <0.01
ol-microglobulin/(mgeL "), M (Q,, Ov) 27.000 (24.000, 32.000) 28.500 (24.500, 34.000) Z=—1.698 0.089
B2-microglobulin/(mgeL "), M (Q,, Q) 1.940 (1.650, 2.365) 2.060 (1.660, 2.735) Z=—2.745 0.006
Homocysteine/(umolsL "), M (Q,, O) 11.600 (9.450, 13.700) 12.300 (10.200, 14.200) Z=—1.693 0.090
Serum creatinine/(umol-L "), M (Q,, Q) 72.000 (62.500, 81.000) 73.000 (64.500, 84.000) Z=—1.162 0.245
Uric acid/(umolsL "), M (Q,, Q) 361.000 (308.000, 429.000) 373.000 (303.000, 445.500) Z=—0.812 0.417
Cystatin C/(mgeL""), M (Q,, O) 0.900 (0.810, 1.050) 0.980 (0.820, 1.115) Z=—2.089 0.037
CAR/(X107%), M (Q,, Ov) 4.061 (2.196, 6.189) 10.904 (5.009, 24.601) Z=—7452 <0.01
CRP/ApoAl, M (Q,, Op) 1.429 (0.791, 2.474) 3.925 (2.0745, 10.106) Z=—7714 <0.01

CHD: Coronary heart disease; WBC: White blood cell; TC: Total cholesterol; LDL-C: Low-density lipoprotein-cholesterol;
HDL-C: High-density lipoprotein-cholesterol; ApoA1l: Apolipoprotein Al; ApoB: Apolipoprotein B; CRP: C reactive protein; CAR:

C reactive protein to albumin ratio; M (Q,, Qp): Median (lower quartile, upper quartile).
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Fig1 Discrimination and calibration evaluation of multivariate logistic binary regression model for coronary heart disease
A: Receiver operating characteristic curve analysis of the model discrimination; B: Hosmer-Lemeshow test analysis of the model

calibration. AUC: Area under curve.
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Fig 2 Discrimination and calibration evaluation of multivariate logistic binary regression model for severe coronary heart disease

A: Receiver operating characteristic curve analysis of the model discrimination; B: Hosmer-Lemeshow test analysis of the model

calibration. AUC: Area under curve.
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Fig3 ROC curve analyses of CRP/ApoAl, CAR, CRP and ApoAl in predicting coronary heart disease
A: ROC curves of CRP/ApoAl, CAR, CRP and ApoAl in predicting coronary heart disease; B: ROC curves of CRP/ApoAl, CAR,

CRP and ApoAl in predicting severe coronary heart disease. CRP: C reactive protein; ApoAl: Apolipoprotein Al; CAR: C reactive

protein to albumin ratio; ROC: Receiver operating characteristic; AUC: Area under curve.
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characteristic; AUC: Area under curve.
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