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Predictive value of combined detection of four conventional inflammatory markers

for acute myocardial infarction in patients with coronary heart disease

ZHOU Yun, LU Lixia, WEI Lilong, ZHANG Ruiping, CAO Yongtong

( Laboratory Department of China-Japan Friendship Hospital, Beijing 100029, China)

[ ABSTRACT ] Aim  To investigate the relationship between conventional inflammatory markers and acute myocardial
infarction (AMI) in patients with coronary heart disease. Methods The case-control study method was used to select
the inpatients from August 2017 to February 2018 in China-Japan Friendship Hospital, among them, 99 patients with stable
angina pectoris (SAP) were (60.4+10.4) years old, 96 patients with AMI aged (61.9+14.6) years old. 60 healthy
people were collected as control group, aged (58.2+9.5) years old.  Inflammatory markers were detected by automatic
blood cell analyzer and biochemical analyzer, Logistic regression analysis was used to examine the correlation between in-
flammatory markers and AMI in patients with coronary heart disease, the prediction efficiency of each index was analyzed by
ROC curve. Results Fasting blood glucose, total cholesterol (TC), low density lipoprotein cholesterol ( LDLC) ,
white blood cell count (WBC) , neutrophil count (NEUT) , high sensitivity C-reactive protein ( hs-CRP) and homocysteine
(Hey) in AMI group were significantly higher than those in SAP group, while superoxide dismutase (SOD) was signifi-
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cantly lower than that in SAP group (P<0.05).
AMI (OR=0.952, 95%CI. 0.932 ~0.973, P<0.001), but WBC, NEUT and Hcy were positively correlated with AMI
(OR=1.901, 95% CI. 1.510 ~2.393, P<0.001; OR=2.059, 95% CI. 1.580 ~2.684, P<0.001; OR=1.041,
95%CI; 1.010 ~1.073, P=0.008). ROC curve analysis showed that the area under curve ( AUC) of AMI predicted by
combined predictors was 0. 836(95% CI; 0. 780 ~0.891, P<0.001), and the AUC in patients with normal TC and LDLC

Logistic regression showed that serum SOD was negatively correlated with

was 0. 852(95% CI; 0. 789 ~0.914, P<0.001).
level of serum SOD are risk factors for AMI.

Conclusions Increased levels of WBC, NEUT, Hcy and decreased

Establishment of combined predictors by conventional inflammatory markers

is significant for the prediction of AMI in patients with coronary heart disease.
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Table 1. Comparison of general data among control group, SAP group and AMI group

miH XA (n=60) SAP #41(n=99) AMI 41 (n=96) SeitE P

WS, % 58.249.5 60.4+10. 4 61.9+14.6 F=1.806  0.167
L/ (%) ] 15(25.0) 21(21.2) 21(21.9) x>=0.328  0.849
RFFEE (kg/m®) 24.35+1.99 25.35+2.79 25.27+3.94 F=2.175 0.116
LR/ [B(%) ] 0(0) 61(61.6)" 59(61.5)" X' =69.471  <0.001
BEIRIE/ [ (% ) ] 0(0) 38(38.4)" 34(35.4)" x> =30.960  <0.001
WA S/ T (% ) ] 0(0) 47(47.5)" 54(56.3)" x> =52.820 <0.001
A/ [l (% ) ] 0(0) 15(15.2)° 17(17.7)"° x> =11.504  0.003
ZE R LK%/ (mmol /L) 5.74+0.47 6.67+1.99° 7.56+3.53" F=9.982  <0.001
TC/ ( mmol/L) 4.200.84 4.0120.98 5.011. 18" F=24.508 <0.001
TG/ ( mmol/L) 1.06+0. 50 1.84+1.05" 1.86=1.40" F=11.764  <0.001
HDLC/ ( mmol/L) 1.09+0. 32 1.010.25 1.06+0. 34 F=1.505  0.224
LDLC/ ( mmol/L) 2.15+0.61 2.32£0.71" 2.94+0.93" F=24.640  <0.001
WBC/10° L™ 6.31(4.99,7.45) 6.71(5.13,7.62)" 8.67(7.35,11.94)®  Z=70.196  <0.001
NEUT/10° L™ 3.63(2.97,4.61) 4.07(3.17,5.19)" 6.08(4.55,8.70)® Z=71.698  <0.001
hs-CRP/(mg/L) 1.09(0.48,2.69) 1.56(0.71,2.91)" 3.11(1.36,5.92)® 7=29.890  <0.001
Hey/ ( umol/L) 10.34(8.92,12.95) 12.92(11.18,16.99)*  15.28(11.47,23.14)™ 7=25.863  <0.001
SOD/(kU/L) 185.5+12.7 143.7+18.3" 136.6+28. 7" F=100.782 <0.001

H:a N P<0.05, 5% BLH L4 ;b o P<0. 05,5 SAP 41 Hv %,
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DL SAP 4H A% IR TC . LDLC . 25 Ji§ Ifil 4% . WBC | Z(OR=0.971,P<0.05),{HIfil {& hs-CRP /K5
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% 2. Logistic B3R 0R BE K E AMI HEXEER
Table 2. Logistic regression analysis of the correlation factors of AMI in patients with coronary heart disease

i H B SE Wald H B P OR 95% CI

TC 0.857 0. 160 28.787 1 <0.001 2.356 1.723 ~3.223
LDLC 1.002 0.216 21.574 1 <0.001 2.723 1.784 ~4.155
25 5 1A 0.113 0.054 4.433 1 0.035 1.120 1.008 ~1.244
WBC 0.475 0.082 33.279 1 <0.001 1.607 1.368 ~1.889
NEUT 0.516 0.092 31.359 1 <0.001 1.675 1.398 ~2.006
hs-CRP 0.007 0.006 1.390 1 0.238 1.007 0.995 ~1.019
Hey 0.037 0.015 6.519 1 0.011 1.038 1.009 ~1.068
SOD -0.029 0.007 16.022 1 <0.001 0.971 0.957 ~0.985

2.3 EMREREYS AMI 18X IEIE

i Logistic [81J5 43 B £ 37 A4 T A [R] P2
() 3 Ff A5E AN X O b 5L AR O M Y R RE bR R
WBC NEUT . IfiL i Hey 1 SOD 7K 5 56 .00 H &
AMI S Z [A] ) 0 R AT IR, 3 A AU v 3 o e
RIEAR GRS AMI A& AHIE (P<0.05) ,WBC

NEUT FfLE Hey /K5 AMI &% 2 1EHI X (OR =
1.901 2.059 f11.041,P<0.05) , IfiLi# SOD /K35
AMI &5 5 5A1 56 (OR =0. 952, P<0.05) , H¥ 2
MSE TP AR A SRS A I B PR e | A
s A s LDLC FNZs MR A AH G R (R 3) .

% 3. WBC . NEUT,Hcy #1 SOD 5 AMI #83 # A58 E
Table 3. Validation of correlation among WBC, NEUT, Hcy and SOD with AMI

il 1 fi7t 2 iR 3
i H
OR(95% CI) P OR(95% CI) P OR(95% CI) P
WBC 1.607(1.368 ~1.889) <0.001 1.723(1.433 ~2.072) <0.001 1.901(1.510 ~2.393) <0.001
NEUT 1.675(1.398 ~2.006) <0.001 1.818(1.475~2.241) <0.001 2.059(1.580 ~2.684) <0.001
Hey 1.038(1.009 ~1.068) 0.011 1.039(1.009 ~1.069) 0.010 1.041(1.010 ~1.073) 0.008
SOD 0.971(0.957 ~0.985) <0.001 0.967(0.952 ~0.983) <0.001 0.952(0.932 ~0.973) <0.001

T AR 1 RVRAE R 2 PR AR AT B R ROV | WA Bl e A e AR 3 PR AR R AR (A DR B B PR

i R S A LDLC K s HE Ak

2.4 EMRERLFPXT AMI BTN HE
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I FHAELIN , 29848 B0A Fe i 8 0. 259 , i R AR
55.2% 55 70. 7% ;SOD L 158.7 kU/L Al
FHE BT, 2548 B0 S E 0,312, i R R
62.5% ,FF5 0 68.7%
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H=0) N E, L WBC NEUT. [fiL{E Hey Fl SOD
b HAE g, 47 T Logistic [FIHPLE 7520 IH A FE

Logit( P) = 2.016 -0. 027S0D x 0. 020Hey +0. 032WBC x
NEUT, iZA=H U HE R = 1/ 1+exp ( —Logit(P) ],
V5 TN A 2 1 Ay D o 5 5 s 5 4 16 5 T BRI 5 ( A
T RTARER A T A ) o AR i KA T 0L
ROC £k, 458 B, 48T AL (area under curve,
AUC) 4 0. 836(95% CI 24 0.780 ~0. 891, P<0.001)
AN A T R F 1 AUC 495 T2 i (35 4
ME1),

PHESE M ARTE bR 58 FEA IR 5 , % TC \LDLC
TETEH 90 B LA 59 A HE (SAP 40 81 4], AMI 41 58
i) AT W 5, B3R 5 2045 B Logit (P) =
3.934-0. 041SOD+0. 011Hey+0. 029WBCXNEUT, 3f:
XTI 0 PR F AMI (9 MEREHEAT ROC R4
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0.914,P<0.001) , ScAHAUB EI 24850 0. 581, 1.
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% 4. WBC NEUT,Hcy #1 SOD 7K 34 AMI #9F l {7 &
Table 4. Diagnostic value of WBC, NEUT, Hcy and SOD for AMI

95% CI o5 T BRI (i
FSE AUC SE P o
TR EE mgure  mRE/%
WBC 0.794  0.032  <0.001 0.731 0.857 0.517 72.9 78.8
NEUT 0.787  0.033  <0.001 0.723 0.850 0.463 62.5 83.8
Hey 0.616  0.040  0.005 0.537 0.695 0.259 55.2 70.7
SOD 0.662  0.039  <0.001 0.58 0.738 0.312 62.5 68.7
AT N 0.836  0.028 <0.001 0.780 0.891 0.529 77.1 75.8
A TP 7 (SR TC LDLC 5% %)  0.852  0.032  <0.001 0.789  0.914  0.581 82.8 75.3
1.0 —
3 3
08r AMI J2 3 Jok ok B 5 A0 A B2 M 50 B il 54 il 5
Al Y2 i 2500 200 s 4, BATie R & 2R
% RIAG =R A 45 A b R W WLES 2 R AR oy H 2
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B 1. WBC.NEUT Hey,SOD R HER& B AMI & Hey \SOD 5535 2 It PR A 50 v FH B s e Jmg 38 5 3%
ROC Bk Bk RAE RS, 22 FH R AR R 5 b S W HLAAR S5 Ak
Figure 1. ROC curve of WBC, NEUT, Hcy, SOD and @{)@i*ﬂ%ﬁ’ﬁi%}o ﬁﬁﬂ‘%j’ﬁlﬁ, S 000 £ I3

their combination for the prediction of AMI
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Figure 2. ROC curve of combined predictors for the Iz ANEA LR R , A Z Bz 18k

prediction of AMI in SAP patients with normal e A AL TN (| M) & S N o g B | A= R ey ]

TC and LDLC ERIERFEY L AL R LI, MG Hey LUK
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0. 852, I AE AT (A ) Ry 55 B 0 R A R 4 3 75%
R LS M BRHEFR LDLC 2545 o 1045 52905 XU 45
v i R B | 5 4 IR T s 2 5O i 800 o ) 1 1
H 25 @ (R A 0 [ i LAy S v 4 5, B
I OS2 K A bR B . R, 3R

DA B A i A 3k 0 B T D00 PR - 7 L[] I O
B TN AR, A3 DA FEAE e S I
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