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Value of risk stratification of coronary heart disease by combined determination of

myeloperoxidase, interleukin-6 and high sensitivity C-reactive protein
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[ Abstract | Objective  To study the value of risk stratification of coronary heart disease (CHD) by
combined detection of three inflammatory markers of myeloperoxidase ( MPO) , interleukin-6 (IL-6) and high
sensitivity C-reactive protein (hs-CRP). Methods  Serum levels of MPO, IL-6 and hs-CRP were respectively
measured by selective repression method, microparticle chemiluminescent immunoassay and immunofluores-
cence analysis in 381 CHD patients [ 105 acute myocardial infarction ( AMI), 162 unstable angina pectoris
(UAP) and 114 stable angina pectoris (SAP) ] and in 337 people who were set as controls [ 187 non-coronary
heart disease (NCHD) and 150 healthy subjects]. Results  Levels of MPO, IL-6 and hs-CRP in the acute
coronary syndromes ( ACS) group ( AMI group + UAP group) were significantly higher than those in the SAP,
NCHD and healthy groups (P =0.000). AMI patients had the highest activity of MPO, UAP patients were the
second highest, and SAP patients were the third highest as compared with those of the NCHD and healthy
groups (P <0.05). IL-6 levels of the UAP and SAP groups had no significant difference (P >0.05), but were
significantly lower than those of the AMI group and higher than those of the NCHD and healthy groups (P <
0.05). There was no significant difference in serum levels of hs-CRP among the SAP, NCHD and healthy
groups, but their hs-CRP levels were significantly lower as compared with those of the UAP and AMI groups
(P<0.05). About 89.52% AMI patients had slightly elevated MPO with severely elevated IL-6 and hs-CRP
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(90.48% and 96.19% , respectively). Of 80.86% UAP patients had slightly elevated MPO with moderately
elevated TL-6 and hs-CRP (67.28% and 78.40% , respectively). SAP patients had slightly elevated of MPO
and hs-CRP (48.25% and 53.51% ) with moderately elevated TL-6 (54.39% ). Each tested inflammatory
marker had a high diagnostic sensitivity for ACS, but the specificity was unsatisfactory. The diagnostic efficiency

of combined detection of the three inflammatory markers by serial tests for ACS were 74. 53% for sensitivity,

79. 82% for specificity, 89. 64% for positive predictive value, 57.23% for negative predictive value and

76.12% for accuracy, respectively. Conclusion

Combined detection of MPO, IL-6 and hs-CRP can be used

in diagnosis of CHD at different pathological stages and improve the specificity and positive predictive value for

diagnosing ACS, which is helpful for the risk stratification of CHD.
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[ Beckman-Coulter /A 7] Bt £/ i, 2% X [A] 1.9 ~ 6.5 ng/L;
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CHD 21 5%} R AL i il IR AF I b 22 R ¥ g i 24 3
Mo HAthilf RERHL WL 1,
%1 CHD 48 NCHD EFgRA— AR
NCHD 4H 12

CHD 4H

A (n=381) (n=187) (n=150) XL P
A =51 % 223(58.53%)  106(56.68% )  79(52.67%) 1.51 >0.05
i 262(68.77%)  117(62.57%)  102(68.00%) 2.27 >0.05
K 115(30.18%)  46(24.60%)  43(28.67%) 1.93 >0.05
bR 108(28.35% ) 13(6.95% ) 0 79.41  <0.001
TR 242(63.52% ) 18(9.63% ) 0 265.35 <0.001
ey JUE T P L 148(38.85% ) 29(15.51% ) 13(8.67%) 65.96 <0.001
EHIWMEEINGE  87(22.83% ) 14(7.49% ) 7(4.671%) 39.09 <0.001
BMI
T 67(17.59% ) 15(8.02% ) 0
E#( <25) 122(32.02% ) 87(46.52%) 121(80.67%) 102.58 <0.001
HBE(25-30)  141(37.01%)  63(33.69%)  23(15.33%) 23.89 <0.001
AERE( >30) 51(13.39%)  22(11.76% ) 6(4.00%) 9.83 <0.01
faR R A
0 2(11.02%)  70(37.43% )  85(56.67%) 125.31 <0.001
1 78(20.47%)  58(31.02%)  40(26.67%)  8.01 <0.05
2 95(24.93%)  36(19.25%)  23(15.33%) 6.61 <0.05
=3 166(43.57% )  23(12.30) 2(1.33%) 124.82 <0.001
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R4, Horh ¥ L AMI 2 Bz 5 5 SAP 41 MPO | IL-6 3B & & F
NCHD £ filf HE4H , {H hs-CRP Fo4t 1225 5 s UAP 20 1L-6 /K F-
HSAP AR EXR R, WK 2,

%2 CHD £2E53HRAH MPO IL-6 hs-CRP &l 5 R LB (v £5)
4151 n MPO(U/L) IL-6(ng/L)  hs-CRP(mg/L)
sy eanegidil 267 21.68 +11.86%¢ 24.24 +36.42%¢  11.39 13,95
AR ONUESEA 105 24.87 +13.66°°¢ 46,62 +49.56°°8 20,58 +17.912c8

AREELOZSRA. 162 19.61 £10.04%1 9,73 +8.10% 5.43 +4. 83ace
PV ARSI 114 17.08 £9.91% 8.37 +5.88d 2.53+2.86
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fHERREAL 150 10.16 £3.01 2.25+1.07 1.49 £1.31

F 1 59.47 59.18 80.00
PAH 0.000 0.000 0.000
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FERCRHUILE je: P <0.01,f; P <0.05, 54 & MO %k ik,
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T (80.86% ) 3+ 1L-6 Fl1 hs-CRP v B T|= (4351 K 67.28%
F178.40% ), SAP B MPO il hs-CRP 12 )i Ft & £ 4 5~
48.25% F153.51% ,1L-6 T =%k 54.39% , L 1,
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AMI UAP SAP AMI UAP SAP AMI UAP SAP
B AL AR B C AR
1 CHD &H3 MAUREVEE TEREEASRER

2.4 B IS MPO IL-6 hs-CRP 3+ ACS #9417 2k %

W% 3 Fi7R, BRI G MR MR ACS Y912 Wi 2 B 1 8
AR AN AR, L) MPO > 16 U/L.IL-6 > 6.5 ng/L,
hs-CRP > 1. 0 mg/L | 5 Jy FHAE, 2R 8 Bk (R 51) 4047,
MPO \IL-6 \hs-CRP PEFTANIRIZH A5, 4% 445 vh 2% T H 25 FE A
SERPAYE , BRI AIHT 3 R R AR S, ol ] AR w2 W O
BBE K ACS (RS ABIPETINE (P <0.01) .

&3 MPO IL-6 hs-CRP X} CHD #1 ACS BJi2 B3I (%)

ACS 211 SAP 2

HETT SE SP PPV NPV AC
n BAMEL n FHMER

MPO 267 22 114 55 83.15M 51.57% 80.14% 56.73¢ 73.75¢
1.-6 267 220 114 65 82.40 42.98* 77.19% 51.04° 70.60°
hs-CRP 267 255 114 61  95.51% 46.49* 80.70* 81.54* 80.84
MPO +IL-6 267 199 114 27 7453 76.32 88.05 56.13 75.07
MPO + hs-CRP 267 219 114 34 .02 70.18 86.56 62.50 78.48
1L-6 +hs-CRP 267 218 114 46 81.65 59.65 82.58 58.12 75.07

MPO +1IL-6 +hs-CRP 267 199 114 23 7453 79.82 89.64 57.23 76.12
a:P<0.01,b:P<0.05,5 MPO +IL-6 + hs-CRP }b45;c : P <0.01,
d:P<0.05,5 hs-CRP bz

S Lo 20 LS 28 495 v B DL P 980 , G TR
il 2= 0 IS R R AL LR TR I, 5 400 BRE e S 5 | S
i 2t R AE (ACS FIIEBKIEFE ) 7Y 54k s ik e B . B
FEUESE , S8 KL IV TE 5 UK 6 R A 1 1) BT A 9 B 2 L
TR, IR 4 000 i 5 5 40 BESR B 2, 48 PE4n i
(R PRI | 2 T 3k 40 L A R 4 e 5 ) 7
El] i e AN P g A U Ub e VANV g s e I
PSR, 51 R IO SR S B R 2L, 5 k&
ACS! SRR I R BFFEIE B 7 , 56O B
-5 LV R REFR S A BB, SRR ST O
FRSWT SER M E JATT R A mEANME

MPO 2 11 4 a9 Zh B8 IS s, A ob ok 240
I 5 204 08 ) o 1L T 25 2 5 1 i 4T 2 76 A il
5 PRANRATHG ST L B, MPO |32 5 5 3l ik o RE A
A5 B 5k A8 « 1 955 %% )% 15 4K 11 (high density lipopro-
tein, HDL) ZfE 2 8 ; A AL A% 25 B2 I 2 11 (low density
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lipoprotein, LDL) % b F1% 3% H fE 1k , 5 05 w3 41 fifg )
HATWE 3 25 #5147 25 & 11 AL (apolipoprotein Al
ApoAl ) iz IR [ e [ 20 B A1 B B 0, A1 12 40 i Y
JE B RR B Y A 240 L P 2 5 I 8 2 2R 403 4 R 5 i 8
REREALBEERRA L") . Zhang %51 L & LSO
I HH MPO K V-t i % B 2H . Wainstein 2517 3f
— A5 ERIH MPO 5 CHD ™5 %2 B AH G, FE AN FE
BEBRAT KR o 41 A e 290 3 ) R e M DR 1 3
iko ABFIE MPO LI AMI 2l £z 155, UAP 4 HLvk, SAP 44
TR, ¥ 2 = F NCHD AV R4, 5 Bk o &
AT G o

IL-6 SUFRHT 2 14 4l B 5, & —Fh Ve T 32 B 41
M, HAESFA A L CRP, S 304 3 B A1
UL 5 B WA b A A B 1, SR A A
AL I 25 BEHRTE 18 ; 42 2F F 0k 40 ik 2 i
LDL Z &3k okt LDL 45 3, Jin 38 o A B B 15
AL T JULZAE B 4 2 AR R K I A A
TE—T5 K 1K 6 4F B Rif B PEAIF 5% 7, Ridker 25110 % 21
IL-6 BEHE M 1 A 4 430 %%, & A= AMI JRURS: K 384 n
38% ,BL2k TL-6 e Ak T fc iy 4 ik, &4 AMI
AR i s B R 0 BB 1Y 2.3 . ARHFST & 3, AMT 44
IL-6 7K F-BH 2 25 F UAP Fi1 SAP 41, UAP Fil SAP 418
T NCHD R f# 4], {0 UAP 415 SAP 4 Tt i %
P25, Rk IL-6 4 B T X 5 AMI 5 UAP K&
SAP (HAREEL 12 UAP 5 SAP,

C-J2 % % [ ( C-reactive protein, CRP) H %% 53)
[k BERT AL B O TE B 72 - CRP 5 4MA Clq 4551
TEAMAIEAR | 38 2 4 MA AR B0t 57 T 30 ko A s 1 iy 44
A2 IR AW s CRP I 20 it & B IL-6 | Jifid 3R
BEIR T-o ( tumor necrosis factor-a, TNF-o ) 2818 K 73
T CRP AR 7 S LA 40 M 286 B 43 -1 (vascular
cell adhesion molecule-1, VCAM-1) F14H it 8] &4 [t 431~
1 (intercellular adhesion molecule-1, ICAM-1) 7F [N {7 21
ek, A S R i 6 LDL A 8RB il BRI 5T
UFESE hs-CRP 55560055 7™ 2 R B A0 201 e ok = 44 2t 7
RS Arima 257U SE AT XE 2 589 4] 40 % L) 1 E
ABEUEAT IR 14 4F A9 AT RE M A BF 5T, & B hs-CRP
Qb Fo5e s 4 o3 i ECE KA SO AU e R A 4 A
B 2.98 £, AHESE & P SAP NCHD fgt AR K % 3
ZHH] hs-CRP TGt it ¢ 25 5, (034 2L F UAP 41 &
AMI 4, WA hs-CRP 45 B T ACS (3FH] (B 78 56
O R SAP BRI BE, AF AL AN

M 3 AL, MPO \IL-6 J hs-CRP FAIi R PEFR
LWL B KR ACS B RBUE TR ( >82%),
H R 5 PR 34 R AR, AN 43 501 O 51, 57% (42, 98% Fil
46.49% . HERHT 3 bR R R A R A
ACS [ SE SP PPV NPV Fll AC 43314 74.53% 79. 82% .
89.64% 57.23% F176.12% . @it PELRE ,SE BA

—ERFAK, {2 SP A1 PPV HIBH 7+ (P <0.01) , A
g, AMI R MPO 42 B8 1 (89. 52% ) H-1E 1L-6
Fi hs-CRP i 7+ &5 (435 ik 90. 48% #i1 96. 19% ) ,
UAP B % MPO £ 5% I+ 55 (80. 86% ) I £ 1L-6 Fil
hs-CRP T FHEs (43530 67.28% Fi1 78.40% ) . SAP
FBH MPO il hs-CRP 32 B T i35 3240 73 51 oy 48. 25% Fil
53.51% ,1L-6 HRETF 3R K 54.39% .,

25 LAk ,ACS 35 3 ATl RYEbR B 1 B 3
T SAP NCHD FiIfdFE4H (P =0.000) , 33 LL ACS
HAR) AMI 21k i i o 968U A [ BB Bt 4% 46 M
B LG K- HA A FE A RRIE : AMT 35 MPO £
K2R T E JF £ 1L-6 Fil hs-CRP = J| =, UAP B &
MPO £ 4% 15+ H4F 1L-6 F1 hs-CRP HEE Ty, BAIH
REFREYIXT ACS W2 W R AU R, (H AR S 3
%o SRAJEREL/MHT MPO IL-6 i1 hs-CRP 1] 4% 4 Hb %
T2 W U A [R) e BB B, #1252 B ACS )RR P
FBAPE TG , A BY T 5 0 B FE B 43 2 o
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