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HRBELE BRI A EREGRX Z, ik BRIRF BT WL ER 202251 A—2023F 12 A& 65 984 s
I B IR, 3 IR 72 B SR AR AT R IR D IR E G H R RS R e B AR, BEHENRE BATCIE
R FE Y KRR B IR AT AR hs—cTnT K, AR &8 F 4 D-D K F, s MR
Foxt BELLIE B AL, AT RS IR B AR Hrn B &, K TR (ROC) wh & 3745 &35 A7 20 &8 R %
895 BN, ARE Censini 37 53R A8 KRB Bkm BAZJE , H 5 A2 EM(< 255 ,n=26) P EA(25~49% ,n =
53) EAM(>504,n=19), )W KRB BRI FAZE B D-D hs—cTnT K-F SREAR & %7 T 5 HAMK

FEM, R KM BNP KT & T BL(P <0.05), YL AEF B IKT 3L, DD Fohs—cTnT K
FHEHTARA(P<0.05), %HEZRY Logistic M)A MR R :AEZ([OR = 0.406(95% CI:0.287,

0.573) 14 BAELE [ OR = 0.006(95% CI:0.001,0.050) ¥ 3 h %5 9% % 9% 89 1% 3 B % (P <0.05) ; D—D & F &
[OR = 7.305(95% CI:2.758,19.352) ] .hs—cTnT A F % [OR = 8.118(95% CI:3.502, 18.817) ] = BNP /K F &
[OR = 1.016(95% CI:1.009,1.024) 134 2 755 % % 95 83 216 B 2 (P <0.05) . ROC & 9 H 2 R 27, AJE
B1E.D-D . hs—cTnT K-F R ETIKEY B B0 9 & F L5k 0930 2 ) 2 61.29%(95% CI1:0.538,0.694) \74.5%
(95% CI:0.663,0.851) .63.3%(95% CI: 0.539, 0.718) . 71.4% (95% CI: 0.634, 0.825) . 89.8% (95% CI: 0.803,
0.980) ; 45 F- 2 1 A 61.1%(95% CI:0.524,0.709) .58.3%(95% CI:0.509,0.694) .62.5%(95% CI:0.537,0.739)
61.1%(95% CI:0.525,0.734) .87.5%(95% CI1:0.791,0.965) , A4EL . BAAL .D—D hs—cTnT &4 B &S 9 & H A
Ja b W & T @AR A 0.878(95% C1:0.826,0.930) , L Wi 1idi &, EEEEM P ELEMAZEREMAL,
BAEL .D—D . hs—cTnT K-F i, ZH A 4TFENL(P<0.05), Fit SERFEFTELAH(AMBMA).
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Abstract: Objective To analyze the diagnostic efficacy of cardiac contrast-enhanced ultrasound (CEUS)
combined with D-dimer (D-D) and high-sensitivity troponin T (hs-cTnT) for coronary heart disease (CHD) and their
correlation with coronary artery disease severity. Methods Ninety-eight CHD patients admitted between January
2022 and December 2023 comprised the observation group; seventy-two patients with suspected CHD but excluded
by coronary angiography during the same period served as controls. All underwent cardiac CEUS on admission day.
Serum hs-cTnT was measured by magnetic particle chemiluminescence immunoassay; D-D was detected via double-
antibody sandwich immunoassay. Baseline characteristics were compared. Multivariable analysis identified CHD
risk factors. The diagnostic value of biomarkers was evaluated using ROC curves. Coronary disease severity was
assessed by Censini score and stratified: mild group (< 25 points, n = 26), moderate group (25-49 points, n = 53),
severe group (= 50 points, n = 19). D-D, hs-cTnT levels, CEUS quantitative parameters, and their correlations were
compared across stenosis severity groups. Results Observation group exhibited higher BNP levels than controls
(P < 0.05). Lower CEUS quantitative parameters [peak microbubble intensity (A value) and wash-in rate (§ value) |
but elevated D-D and hs-cTnT levels were observed versus controls (P < 0.05). Multivariable logistic regression
showed high A value [OAR =0.406 (95% CI: 0.287, 0.573) ] and f value [OAR =0.006 (95% CI:0.001, 0.050) ] were
protective factors, while elevated D-D [OAR =7.305 (95% CI:2.758, 19.352) ], hs-cTnT [OAR =8.118 (95% CI: 3.502,
18.817) ], and BNP [OAR = 1.016 (95% CI: 1.009, 1.024) ] were risk factors (all P < 0.05). ROC analysis
demonstrated diagnostic sensitivities: A value = 61.2% (95% CI:0.538, 0.694), B value = 74.5% (95% CI: 0.663,
0.851), D-D = 63.3% (95% CI: 0.539, 0.718), hs-cTnT = 71.4% (95% CI: 0.634, 0.825), combined = 89.8% (95% CI:
0.803, 0.980); specificities: A value = 61.1% (95% CI: 0.524, 0.709), B value = 58.3% (95% CI: 0.509, 0.694),
D-D = 62.5% (95% CI: 0.537, 0.739), hs-cTnT = 61.1% (95% CI: 0.525, 0.734), combined = 87.5% (95% CI: 0.791,
0.965). Combined markers yielded AUC = 0.878 (95% CI: 0.826, 0.930). Significant differences existed in A value,
B value, D-D, and hs-cTnT levels across stenosis severity groups (P < 0.05). Coronary stenosis severity positively
correlated with D-D and hs-cTnT levels but negatively correlated with A and B values (P < 0.05). Conclusions
Combined CEUS quantitative parameters (A value, B value), D-D, and hs-cTnT demonstrate high diagnostic value
for CHD. Coronary stenosis severity correlates positively with D-D/hs-cTnT levels and negatively with CEUS
parameters.

Keywords: coronary heart disease; degree of coronary artery disease; cardiac contrast-enhanced ultrasound;
D-dimer; hypersensitive troponin T
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121 wkEREEPEES BREARKEH,RH
PHILIPS-EPIQ7 # (o8 75 (fif 22 ©RIH 2~ |l ) K
R O Bl B R A, U % s s R
(i e SN = 3 I 71 3 VAN N A 7 A e
Bracco International B. V. 2 #d] , 25 fE 7 .
HJ20171213 , $LA% : 59 mg) , SEHF WL EE.0 LRI 7 72
B A, IF 0 58 15 AN 220 ol R A 0 2R W i L 1
Ji A RO S . R g A A EE 16 Bl Ay
B, O B h S de R i B i (A) R e 3R
(B)o KRR WAL 5 =5 A B I AT BUE P74

PR Je 0 ¥E K D-D AKF- 5 170 & B 1 s i
A= YR B0y A BR A D
1.2.4 IR AR EA2E MR Censini B 437 R
WEVEAG o 12 A H AR < 25%, 2 4% : 25% ~ <
50% , 4 43 :50% ~ < 75% , 8 4% : 15% ~ < 90% , 16 43 :
90% ~ 98% , 32 41 : = 99% ; & 43 A BN UT A 6 AR IfiL
BB ISV 4y o AR AR S ko AR BB A R A%
FEA (<2575, n =26) "W EEHL (25 ~ 4993 . n =53) (i
JEH(>50%r,n=19).
1.3 SFitERHE

A 23 A R JH SPSS 24.0 G4k 4k . R FOR
ARG + A2 (x £ ) Fom , BOERHT ok 90 505 22 43
BT 5 THECHEORE AR G L B0 (%) o, AR X A
5 5 50 R 2 A 43 AT R 22 TR 3% A Logistic [1] )52
Ay 2 il Z i E T AE K AE (receiver operator
characteristic, ROC) 1k . P< 0.05 82 R H G i1

122 KREBFAREAGEABTH GFEN. B
AE WS WM PR A BT A 45 2K (body mass index, .
2 #R

BMI) . Ifil. /) #2 T %X ( platelet count, PLT) | [ 40 }g i1
%% (white blood cell count, WBC) . 7 14 %7 40 g 11 4k
(neutrophil count, NE) Ik % B g &% 1 A [ B (low—
density lipoprotein cholesterol, LDL-C) . & & E g EH
fIE i (high—density lipoprotein cholesterol, HDL-C) .
B A [ EE (total cholesterol, TC) . H i = KR
(Triglyceride, TG) . # fb Il 20 & 1 (glycated
hemoglobin, HbAlc) | N & iR & % ¥ % i (alanine
aminotransferase, ALT) | K [] 4 & R & 3 % % @i
(aspartate aminotransferase, AST) . C [ W & 1 (C-
reactive protein, CRP) . fii £ K (brain natriuretic
peptide, BNP) .

123 #Wl hs—cTnT A D-DAF  FIF R BUR
B EFK LS mL, RGE B, o BT o SR
PO Ak 27 22 516 B 2 43 B ¥ A T hs—eTnT 7K, AL

2.1 FHERTEILER

PR A1 P A R LA S R B A e L I
AR S BE PR SO 2 L R ILE RR 0 R A
PR # PLT . LDL-C \HDL-C .TC . TG ,HbAlc ,ALT |
AST . CRP . WBC  NE /KF- [L 85, 8 X tha g, 2 &
G247 L (P >0.05) ; W22 40 5 X iR 44 BNP
KPR,k , ZRWARITHE L (P<
0.05) , WLEE 4 BNP ZK-Fm TR R4 . WLk 1
22 WHLHBEEREESH .D-D.hs—cTnT
KELEER

WiZH A B A .D-D . hs—cTnT /KF FL A, 45 1
K56, 22 55 A Gt & L (P <0.05) , A4 A A
1B H YK T X BE 40, D-D Fl hs—cTnT 7K -4 55 F
YR, W2,

R1 FHANEMBRLE

FIBA B(%)

21 5] n BB AERSI(%, x+s) IR FRARFE R (kg/m?, x + 5) LR P T
Uk =24) 98 53/45 51.46 +4.85 23.63 £2.84 34(34.69) 28(28.57) 24(24.49)
X AR ZH 72 42/30 52.89 +4.96 24.03 £2.95 21(29.017) 18(25.00) 16(22.22)
X/t 0.304 1.881 0.893 0.579 0.268 0.119
P{E 0.581 0.062 0.373 0.447 0.605 0.731
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pUEZSIE | 35(35.71)  30(30.61) 146.13 +7.89 2.03£0.41 0.97 £0.28 4.61+0.75 1.77 +0.36
papiE) 21(29.17) 19(26.39) 143.92 + 6.85 1.92 +0.38 1.05+0.33 4.43+0.70 1.68 +0.32
X/ t{E 0.806 0.361 1.906 1.782 1.706 1.590 1.687
P{H 0.369 0.548 0.058 0.076 0.090 0.114 0.093
pUEZSAE | 6.75 £ 0.74 34.52+5.63 32.02 £4.51 4.18+1.05 280.52 + 46.59 7.63+1.92 5.02+1.45
papiiEi) 6.56 +0.72 32.95+5.08 30.85 +4.05 3.88 +0.94 246.98 + 44.25 7.19 + 1.24 4.62+1.24
X/ t{H 1.673 1.872 1.744 1.923 4737 1.701 1.888
P{H 0.096 0.063 0.083 0.056 0.000 0.091 0.061

Fx2 AMALHEBERSESHEESH.D-D.hs—cTnTKFE
Ebi (xxs)

WEH 98 3.66+0.85 047+0.15 1.60+0.36 1.56+0.45
XTHRZL 72 4.66+124 0.61+0.19 1.35+034 1.19+0.37
t{H 6.237 5.367 4.580 5.702
PAH 0.000 0.000 0.000 0.000

23 ®MELFEEELBHEEERRS Logistic
B3 5347
LASEE A R8O 15 AR O I i (A =0,

S =1), LA D-D (FZA{E )  hs—cTnT (SEMIME ) (A {H
(SZIAE) B A (SZIAE ) . BNP /K- (SEIE) R A
A HEAT 2 I E B Logistic [ 43 #1 (5] A K 1
50.05, HEBR K HE 4 0.10) , 45 5 5% : A (75 [OR =
0.406 (95% CI:0.287,0.573) | Fl B fE & [OR = 0.006
(95% CI:0.001,0.050) 3 Ky 56k .U 95 & 9 1) 4 A
% (P <0.05); D-D K FF[OR = 7.305 (95% CI:
2.758,19.352)] hs—cTnT /K -5 [OR = 8.118(95% CI:
3.502, 18.817) 11 BNP /K F- 7 [OR = 1.016(95% CI
1.009, 1.024) ¥4 Sy 56 /0> 95 & 5 B S B B 3R (P <
0.05). W3,

®3 ®MBLREELZFNEERZED Logistic BRI SH

AfH -0.902 0.177 26.121
BAH -5.079 1.061 22.896
D-D 1.989 0.497 16.006
hs—cTnT 2.094 0.429 23.836
BNP 0.016 0.004 18.201

0.000 0.406 0.287 0.573
0.000 0.006 0.001 0.050
0.000 7.305 2.758 19.352
0.000 8.118 3.502 18.817
0.000 1.016 1.009 1.024

2.4 AfE.B{E.D-D.hs—cTnT KBt & XS >
R BERRIIZETNME

ROC i 2 50 45 5 7% , A {H . B {H . D-D . hs—
TnT Nk A A6 12 W7 5 o 0 R824 6 s 1) SRR 4
5 R 61.2% (95% C1:0.538,0.694) | 74.5% (95% CI:
0.663, 0.851) . 63.3% (95% CI1:0.539,0.718) . 71.4%
(95% CI: 0.634, 0.825) . 89.8% (95% CI: 0.803,

0.980) , ¢ S 43 514 61.19% (95% CI:0.524,0.709) .
58.3%(95% C1:0.509,0.694) .62.5% (95% CI:0.537,
0.739 ) . 61.1% (95% CI: 0.525, 0.734) ., 87.5%
(95% CI1:0.791,0.965) . AA{H .B fH .D-D . hs—cTnT
A5 12 W7 et 0 0 HR R Y It 42 T AR O 0.878
(95% CI:0.826,0.930) , Z Wi M H K & . WK 4
L,
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%4 AfE.B{E.D-D.hs—cTnT REARIIE O EE ZFWSHNES K
- BRI b e P o ik Y D
R R TR LR
AfH 4.16 61.2 0.538 0.694 61.1 0.524 0.709 0.729 0.654 0.803
B {8 0.51 74.5 0.663 0.851 58.3 0.509 0.694 0.724 0.649 0.800
D-D 1.48 mg/L. 63.3 0.539 0.718 62.5 0.537 0.739 0.687 0.608 0.766
hs—cTnT 1.32 pg/LL 71.4 0.634 0.825 61.1 0.525 0.734 0.740 0.667 0.813
jif s — 89.8 0.803 0.980 87.5 0.791 0.965 0.878 0.826 0.930
L0 v 3 itie
0 | 0 U R 75 B 0 0 2 e UL 1 34
HERIRES , 872 H T RGO U O R SR
06 O JE R 7 2000 B RN A A, BB S it L i 97 2
5 B LA X 21 2 M e (30 6 2 0 25 1
® o e M R B, L5 SR 30 s A 9 B A R T
:gf% K D-DAE R —FhE LA EE L FE AR, EEH TR
02| bt e L A 0 K R R 7 B K B R A i
PN R, BE IS A B ol AR T S ECER I AL /N Al ) RE 11
%b s o o o5 o SR, UE R 3 Ik ok FE A AR Y & ZEY S hs—cTnT
| S — ol R A O WL 3 AR R, 3B AE R hs—cTnT
E1 AfE.B{E.D-D.hs-cTnT REAHRMISEE U LA 103 1 52 95 49 12 B B T30 VA o 2 0
2E R %I ROC #iZ W 5% 1) £ 1
05 FEBKIBEEEESE OB EY z’»‘ﬁﬁ?{%?iﬁb’:[‘ogistic BN ER TR A

E5#.D-D.hs—cTnTkF b

HEERAEA . PR AR B AR 2 A fH
BE . D-D. hs—cTnT /K- IE, &5 245, 2%
SWE G EE L (P<0.05); EERAELNA
{8 . B {H 35 I T vh B A 78 A FAIG B Bk 45 41, D-D
hs—cTnT 7K 7 ¥ &5 F o B B 25 A AR B3 B 28 4l
W5,

x5 AEABRIBREREZFVRESEYEESH.
D-D.hs—cTnT/KFE (x+s)
a0 . Afli B i D-D/ hs—cTnT/
(mg/L) (pg/L)
WEERAEY 19 236045 027+0.05 3.20+£095 2.63+0.48
FREERAE4H 53 3.57+0.52 0.46+0.08 2.64+0.68 2.13+0.34
RIEMAEH 26 396054 0.54£0.13 1.52+0.52 1.46+0.28
F{H 57.176 49.169 35.424 61.857
P1H 0.000 0.000 0.000 0.000

7N, AH B {H .D-D 7K  hs—cTnT . BNP f& 56 0 ik &
I Y S I R 2RO IR R AR O — AR R AT
IS AR 2 A A T vk BEAE SE T | Bl 25 M 18 s 0 JUL T
HAEO, Aoz Wi Bt T B A IEdE . AfH .
B EL {73 /0 ML ML 3 3 32 0 A 1M A8 %5 32, 2 A (BN B
(B T e B, SR A O WL I A T IR AN i
R BRI, 8 R 5 b IR B Ik Y B A R R 2 DA OGS
D-D S BT A PN B I AR R G RO RS
O R SRR b e R Bl bk B Bk 5 B 8L T I /)
M BRI 2R Bt , )3 B BE L A R, I AT 4E R
M A2 D=D K- T i & WK A7 7 = BEAR
AR I A B G B i i e R, 1 — 2D e T 3l Bk ok
FEREAL B HERE o hs—cTnT A S — il iy U 10 UL
B9, 20 L4 I 32 45 B 200 B J5E 1 50 R 1 ik
I hs—TnT BERLA L, 5 MW 1 hs—cTnT 7K F- Ft+
1 P hs—eTnT 7K P i IR 50 LB A3 1 A J3E R
Bl 25 U AH G, BE 08 f50ER b S O L SZ 515 10
hs—cToT 7K -2 F W 5 /0 I & Ko 15 ™ B R T )
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BB D-D hs—cTnT , AN AE IS H1 =5 76 0 5 12 e
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