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[ E] B itk N K% B AR 4R (NT-proBNP ) = B B ¥ bt £ B (Hey ) B A4 ] 3 4% & s 9% &
AARF PR IR N R AR AR, ik 188 WA CHmBEHHBIE RS S5 H 2 4,488 B 4Kk (SAP) 4
(n=106) . &M BIRFI KRG AIE(ACS) A (n=82) ; A F R ML L ERIREFR ST LEREFTE AN B (n=
90) , & dr& NT-proBNP Hey A &4 C B & & (hs-CRP) K F, ARIE IR S Ik 4 R 5 Gensini |5 K
P A AR B AR B3k R 48 AR, SR Pearson #85% A7 NT-proBNP  Hey K -F 5 Gensini A% 4~ B 8 3 5% 4 48 47 89
&M, BIJR Logistic &2 447 NT-proBNP Hey /K-F5 Stk tg X &, BIA 2 KA TAEHAE(ROC) & T @
R (AUC) 447 NT-proBNP Hey M 2 B se 3 69 16, 455 3 4018 NT-proBNP Hey 5 hs-CRP R E ¥ A £ 2%
%25+ (P<0.05), B3 % ACS 241>SAP ZH>%F B 20 (35 P<0.05) ., ACS #8 Gensini 724 3R54% s (NC) st f i &8
FEH(VRI) BEH AR s 3840 (PEI) ¥ 2 % & F SAP 41(P<0.05) , NT-proBNP Hey K-F 15 Gensini #2 % & B3 NC bt
%] 'VRI.PEI 2 EA0% (3 P<0.05) , % 7 Logistic B2 5 # % 7 ,NT-proBNP  Hey o3 K2 7o 9% &% 5 Hirk se
ety 1k 5 e B & (3% P<0.05) , NT-proBNP  Hey T 5 4k 35 bk 5 AR 523k 69 AUC %1 4 0.764(95%Cl 0.729 ~
0.803,P=0.021) .0.779(95%CI 0.742~0.814,P=0.015) ; ¥ # B-&-FAM EAK ) bk 5 Bk 523k 49 AUC 4 0.886(95%
CI 0.823~0.951,P=0.004), Z&5if 2% NT-proBNP Hey B4 M 7T 23R 4% B8 h & & BRI IR 3 &
IR
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[ ABSTRACT] Aim To evaluate the value and correlation of N-terminal pro-B-type natriuretic peptide ( NT-
proBNP) and homocysteine ( Hey) combined detection for coronary atherosclerotic plaque in patients with coronary heart
disease (CHD). Methods According to clinical classification, 188 patients with CHD were divided into 2 groups:
stable angina pectoris (SAP) group (n=106) , acute coronary syndrome (ACS) group (n=82); Those who had normal
coronary angiography at the same time were selected as control group (n=90). Serum levels of NT-proBNP, Hey and
high-sensitivity C-reactive protein (hs-CRP) were measured. According to the results of coronary angiography, Gensini
score was calculated. Plaque component index was detected by intravascular ultrasound. Correlations between NT-proB-
NP, Hey levels and Gensini score, plaque composition index were analyzed by Pearson correlation analysis. Relationship
between NT-proBNP, Hey levels and vulnerable plaques was analyzed by Logistic regression analysis. The values of NT-

proBNP and Hey in predicting vulnerable plaques were evaluated by the receiver operating characteristic (ROC) curve area
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under curve (AUC). Results
CRP among the 3 groups (P<0.05), and all of them were ACS group>SAP group>control group ( P<0.05).

There were significant differences in the concentrations of NT-proBNP, Hcy and hs-
The Gensini
score, the ratio of necrotic core (NC), vascular remodeling index ( VRI) and plaque eccentricity index ( PEI) in group
ACS were significantly higher than those in SAP group (P<0.05).
related with Gensini score and plaque NC ratio, VRI and PEI (all P<0.05).

The levels of NT-proBNP and Hey were positively cor-
Multivariate Logistic regression analysis

showed that serum NT-proBNP and Hcy levels were independent risk factors for vulnerable plaques in patients with CHD
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(all P<0.05).

The AUC values of NT-proBNP and Hcey in predicting coronary vulnerable plaques were 0.764 (95%CI
0.729~0.803, P=0.021), 0.779 (95%CI 0.742~0.814, P=0.015).
AUC of predicting coronary vulnerable plaques was 0.886 (95%CI 0.823~0.951, P=0.004).

When NT-proBNP and Hey were combined, the

Conclusion Combined

detection of serum NT-proBNP and Hcey can effectively assess coronary atherosclerotic plaques in patients with CHD.
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S5 kR AL & (stable angina pectoris, SAP)
40,3t 106 ] ; ACS 41,3t 82 1, 7 Ahak 35 Bl i
% CAG & 45 R % % 90 0] 4t BB 41,
1.3 MmiEFREYAINE

FraE R G TN S 2 KiER = 4R
# ikt 5 mL, 7] 0 € 3% NT-proBNP Hey & & 4
C & N % A ( high-sensitivity C-reactive protein, hs-
CRP) , 2 ¥ i1 % NT-proBNP  Elecsys 2010 & g 7
B AR DU 1 f 9% 78 Bk I R i 9E Hey K
hs-CRP / Olympus AU400 4 H 34 4 b 4 A7 {1 3¢
L Fo B TR S, % 3 4T H ik R I E
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BHHTEZ CAG I dE, T U Z AL CAG, K F
Bl it F %%, K B AW 3 Hkm & UL Gensini 7
DRABATEEM, W24 EHFRNHANNF
TR 4 % B O B 2/ % B G IE R ¥ 4 (AHA/
ACC) #y 74K b i o 4 4R 2 BEVF A A o (1984 4F)
X RGR B kO R ALk E AR B AT R A MR,
ERAFE K A E T (LM) % x5 4 A 8T % %
(LAD) 1 Bt x2.5 75 7 [l jig % (LCX) I B x2.5 75
LAD # Btx1.5 7~;LAD & Bex1 25 Ja B x1 2 4
TR B K (RCA) & B x1 405 5 U %x0.5 4, % 1
XA X1 o, 8 2 XA X0.5 4, B AR Ik
W ERERE 2 2 R2WE; 16 5 KRERE
91% ~99% ;8 4 1k B R JE 76% ~90% ;4 4~ %k & 42
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core ,NC) tb 7] | 1 % & # 45 %% (vascular remodeling
index, VRI) DA & BE 3 1k /& 48 # ( plaque eccentricity
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Figure 1. Vulnerable plaque load and plaque composition
analyzed by IVUS
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PRk R 5 HAEE, B HAEBE S E X
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M BE SR A AR M B R B R R AL R A &
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BLA SPSS 21.0 B M #EA4T G it A I, 3T B KB
BAE DL xs £ R ,3 411 M1 ¥ Hey NT-proBNP X hs-
CRP % 4 4847 K T 5L fl One-way ANOVA # 4T £
B, W 2H 40 18] b 3 % F) SNK 40 36 ; ACS 41 5 SAP 4
By Gensini f2 4 DL K& TVUS 48 % 45 47 09 He 8%, 5K A A&
4t ¥ 3, B Pearson 48 % 24T NT-proBNP  Hey
AP 5 Gensini B4 & IVUS # x 48 45 oy 48 % 1% | it
B Ak A4 (r); B Logistic [ )3 447 NT-proBNP |
Hey KF 5 @R 3 bk E WX £, T E LA
(OR), Bl %X # T 1F 45 4E (receiver operating
characteristic, ROC ) 8 %4 T # 4% (area under curve,
AUC) %4 NT-proBNP Hk & Hey A Il % 7 4k 34 fik
WM BE SR BT B, W E A ACE «=0.05,

2.1 3AMRMNKELTHMELE

3 LRI RGeS PRI AR T8 50 TR A
YR 2SR 4SS 2 ho IR RCIE [ R H =
P AP B2 i 2 P L[ e | P B R il 5 5 45y T A
TR E 2R (P>0.05;3% 1)
2.2 3 AMBREYKERELE

3 0 H#E, IL3E Hey NT-proBNP 5 hs-CRP ¥
E G FE L (P<0.05) , 3 H ACS 41 >SAP
H>KTIEZ (P<0.05;% 2)
2.3 2 AERKBRFETIERMEEER

ACS 4 1Y) Gensini B4+ NC i VRI, PEI
FEFRIA BT SAP 41 ( P<0.05;% 3) .
2.4 Pearson lHEDTER

Pearson ¢ Hr4h R s . NT-proBNP  Hcey JK
V5 Gensini F143 2 IEAC, SHEH NC il | VRI,
PEL JREIEAHX (1) P<0.05;354) .
2.5 %I Logistic BII3 AR

DL Gy 45 7k 5 B Ry 1 A28 AR % | NT-proBNP |
Hey hs-CRP A F A8 647 [ 4347, 452 7R NT-
proBNP  Hey J& 5 #i £ B He 1) 37 fE 6 PR R (OR
3R 1.528 1.327) , TMi4F % S hs-CRP ¥ 5 4
PERESR B fER R (R 5) .
2.6 NT-proBNP Hcy T illl 7@ 4R 3h Bk 5 #5321 BEER B9
AUC tb%

NT-proBNP  Hey il {5 7K ~F- 500 56 4R 3 ik & 4
PEBEH Y AUC 43514 0.764 (95%C1 0.729 ~0.803 , P
=0.021) .0.779(95%CI 0.742~0.814,P=0.015) ; ¥
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F A T etk B ik 2 B BE B AUC 2 0.886 (95%CI 0.823~0.951,P=0.004) (& 2) .

RLIAMARMNFEEREHMLEER

Table 1. Comparison of baseline data among three groups

i H SAP 41 (n=106) ACS 4 (n=82) X HEZH (n=90) F/X (Y P1E
5/ () 66/40 50/32 58/42 1.932 0.116
IR (%) 63.6+8.0 65.2+7.6 58.7£9.2 2.214 0.078
K FHEE (kg/m?) 21.3+2.2 22.6+2.9 20.5+2.4 2.332 0.072
WAL (% ) ] 49(46.2) 37(45.1) 40(44.4) 4.302 0.090
I B %) ] 56(52.8) 44(53.7) 47(52.2) 4.688 0.087
25 5[4 ( mmol /L) 7.1+1.7 6.8+2.0 6.5£1.4 2.342 0.063
4 J5 2 h I (mmol/L) 10.8+2.7 11.3+2.4 10.3£2.0 2.307 0.069
S B B (mmol /1) 4.2+0.6 4.6x1.0 3.9+0.8 2.421 0.059
Hih =g (mmol/L) 1.9+0.3 1.7+0.5 1.5+0.4 2.325 0.065
AP 75 B 25 14 IE [ 8% ( mmol /L) 2.5£0.3 2.820.5 2.320.4 2.176 0.082
B B(%) ] 59(55.7) 47(57.3) 48(53.3) 4.215 0.093
PRI [ (%) ] 32(30.2) 28(34.1) 25(27.8) 5.222 0.057
R IAE (%) ] 40(37.7) 33(40.2) 31(34.4) 5.134 0.064
2. 3 HMFEIREY K FHILLER x5 SRR S T Logistic B34 R
Table 2. Comparison of serum markers level among Table 5. Multivariate Logistic regression analysis of vulner-
three groups able plaque
s ¢l NT-proBNP(mg/L) Hey(pmol/L) hs-CRP(mg/L) ¥ i FH 25 Wald {8 ARAER OR Py
SAP 41 126.8+21.8 6.98+1.21 6.4+1.6 AR 0.419 3882  2.703 1.521 0.135
ACS 4 237.7+32.4 10.25+£1.96 10.3+£2.1 NT-proBNP 1.061 8.739 1.368 2.889  0.031
paiice:| 48.5+5.1 4.19+0.88 2.6+0.9 Hey 1.168 10.216 1.975 3.214 0.027
FiE 9.331 6.254 8.907 hs-CRP 0.884  0.026 0.915 2.421 0.086
P1E <0.001 0.021 <0.001

101
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Table 3. Comparison of coronary plaque characteristics be-

0.8 |-
tween two groups
Sy 41 Gensini B> NC EHI(%)  VRI PEI
SAP 2 42+7 12.53+5.45 0.59+0.14 5.68+1.21 # 061
ACS 2 65+9 28.37+£7.29 1.08+0.36 9.13+1.68 g
18 3.158 3.946 3.907 3.281 04}
P1H 0.026 0.002 0.004 0.021 NT-proBNP
Hcy
% 4. NT-proBNP Hey 5B ks T HEARRO AR 2 14 02 NT-PrOBNP
Table 4. Correlation between NT-proBNP, Hcy and coronary I e
artery lesion indexes 0.0 ” . . : . !
0.0 0.2 0.4 0.6 0.8 1.0

i H Gensini f17+ NC [Lff] ~ VRI  PEI ey
NT-proBNP  r {H 0.749 0.878 0.791 0.787

P 0.026 0015 0020 0021 [ 2. NT-proBNP Hey I 7% 7k F 7 il 72 ik 3 Bk 3 #5214 BE 3R
Hey r 18 0.632 0.703 0.589  0.567 HIROC 5

P 0.039 0.034 0044  0.048 Figure 2. ROC curve of predicting vulnerable plaque in cor-

onary artery by serum levels of NT-proBNP and Hcy
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TG ARG IT e R FEEE BRI PR A I e R 20 o
A HEFR A2 IVUS, IVUS B A5 2 Xt 5 $i 1 B e
(1% B g S BN 3 REEA T4 3o A, AEL i T TVUS
AR APERE A, HROE R AR 25 X LUE I R
e ZEREAR S CT A A% B 5, T ELG
T2 P 1t B B g5 vk A 2, BT i PR L AN (i A
BRI AT 5 7E T3 wR b 0 R
AR 22 A A B I R B 1 40 D0 A 7 0 9 B 2 O
ARSI A e BEHL P 5, 3 06 F 50 9 1 R 3032 W
FNAIT I e T EE, BRI IR Lk ki
I R A Ak 48 b5 32 ZE 45 NT-proBNP | Hey , hs-CRP |
JULRR it ] 1 it A O WLILES 2 11 1, B A I PR BF
FER I LR FE b B A 0 X6 e R B bk AR 8 P Ad
B2 I R FHANMEAS &, 3 A e 42 H B A A
I NT-proBNP & Hey Z51 R A AL FE bR, e 412 i % 5t
ARBIWKREAE TG 5%

WFFE S, st AR 3l ik P Rz 6 45 | B B S R il
24 M ERAE |/ R A A BDIR AR Y 4 R BUE
RSNk R B e 2 i e AR T R, 0 LR 5 dle i
ETT PG O WL R K R 58, o0 2 LA JfL 43 2 BNP
BT T NT-proBNP J2&: BNP BRI =4 , 276 FR
HR B R I S R, BT NT-proBNP X 5
SN R A I A I 4 J2 R T B 1 T
72 RV AS O B R OB R,
NT-proBNP 7EFECoHi - WS W fE B4 2 5 1
fli A BB Y I RIFEUESE, Hey 15 301 k3K
FEREAL PG O R Y], HAGFR Hey /KF T 2
O AR ST FE B R R O R A ST AIESE, Hey B8
TINEE X} Sl Ik RE P R 1) S A A 45 , A1 i A ST T LG
AT NRCR SR B AR S ko AR H
A NT-proBNP  Hey A4 I X 568 4R 291 ik 9 A2 19 7
A E G ARG, AHIESE AN H % A, 2 BUe O
W I AT H CAG B TVUS A1 56 48 Fr ok 14
15} NT-proBNP  Hey BEA KM 116 PRAMHE

A58 560 £ 3 4 BRI PR A3 A 7 o0 e
ACS 4 HF# 113 NT-proBNP Hey M hs-CRP ¥ &1

BT SAP 41, H 2 ¥ TXH 4, WoR
NT-proBNP .Hey 2 hs-CRP X ] W7 52 .0 3 I PR 43
TR BE A, ACS ZH ) Gensini 143 NC b
VRI.PEI $8br ¥ i & KT SAP 4, £ W CAG M
IVUS £ £ BE 55 4 s e etk 3 ks A28 175 L, Pearson
MRS HT 7 , NT-proBNP  Hey [l 7KF 5 Gensini
R4y Je TVUS K 4 # 5 F5 Bi 249 47 76 55 4 1) 1E A4 2%
P, 2B NT-proBNP  Hey Il 7K - AE B I S It SR
SRS S BEHLE O, 3 — 25 N A £ 5T Lo-
gistic [A1IH43HT 7%, NT-proBNP  Hey -5 4R 30 ik
AR PEAT AT A DG | 102 ) 453 M Bt e i) 2k ST £
R 2, ROC HIZe5r#r 7R, 1L NT-proBNP | Hey
B AUC Y8, 1 H. 2 P g bsic PrmeA wi i ek
Bk 5 B M BE B B AUC B &5, 3% I3 NT-
proBNP  Hey B-A 6 i 580 9 18 34 19 ek 3 ik 5
PR B ELA O = i ST A R T I A IX 43 e iR
B KA XU A v 1 FR 3, DT 300 ) EL AT )
PEIRTT & s BE S

25 PR BCA I %E NT-proBNP  Hey L7 #%
X PPl 6L 0 B 2 eE AR 2 RS A2 1 SR M . AR
AT N A 191 4 /0, FLAON B rpon I IR A5,
PRI 35 JRATH 75 2 KR AR 22 v 14 1 AR K 56 3k 3 —
AIE
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