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[ Abstract] Objective To explore the diagnostic value of transesophageal echocardiography (TEE) combined with

serum a disintegrin and metalloproteinase with thrombospondin motifs 13 (ADAMTS13) and proprotein convertase subtilisin/
kexin type 9 (PCSK9) levels in detecting left atrial thrombus in patients with non-valvular atrial fibrillation (NVAF).Methods

Ninety-six NVAF patients admitted to the Department of Cardiovascular Medicine of Panyu Central Hospital Affiliated to
Guangzhou Medical University from January 2022 to December 2024 were selected as the NVAF group. Based on the pres-
ence of left atrial thrombus, patients were divided into a thrombus subgroup (n=42) and a non-thrombus subgroup (n=>54).
Additionally, 100 healthy individuals undergoing physical examinations during the same period were selected as the healthy
control group. Serum ADAMTS13 and PCSK9 levels were measured by ELISA. Multivariate logistic regression analysis was
used to identify factors influencing left atrial thrombus formation in NVAF patients. Receiver operating characteristic (ROC)

curve analysis was performed to evaluate the diagnostic value of TEE parameters and serum ADAMTS13 and PCSK9 levels
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for left atrial thrombus.Results Compared with the healthy control group, the NVAF group showed decreased serum AD-
AMTSI13 levels and increased PCSK9 levels (#/P=42.277/<0.001, 42.537/<0.001). The thrombus subgroup exhibited lower
peak emptying velocity (PEV), 3D ejection fraction (3D-EF), and serum ADAMTSI13 levels, but higher serum PCSK9 levels
compared to the non-thrombus subgroup (#/P=5.112/<0.001, 5.104/<0.001, 5.117/<0.001, 5.035/<0.001). Multivariate logistic
regression analysis indicated that high PCSK9 was an independent risk factor for left atrial thrombus[ OR(95% CI)=2.287
(1.443-3.625)], while high PEV, high 3D-EF, and high ADAMTS13 were independent protective factors[ OR(95% CI)=0.714
(0.600-0.850), 0.725(0.604-0.870), 0.718(0.605-0.851) . The AUC values for TEE parameters, serum ADAMTS13, PCSK9,
and their combination in diagnosing left atrial thrombus were 0.861, 0.894, 0.851, 0.863, and 0.966, respectively. Combined di-
agnosis demonstrated superior efficacy compared to individual parameters (Z/P=3.190/<0.001, 2.652/<0.001, 3.261/<0.001,
2.830/<0.001).Conclusion  Decreased PEV, 3D-EF, and serum ADAMTSI13 levels, along with increased serum PCSK9
levels, are associated with left atrial thrombus formation in NVAF patients. The combination of TEE parameters with serum
ADAMTSI13 and PCSK9 levels provides valuable diagnostic information for detecting left atrial thrombus in NVAF patients.
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Tab.1  Comparison of serum ADAMTSI3 and PCSK9 levels
between healthy control group and NVAF group
4 5l % ADAMTS13 PCSK9
filt Hex iR 20 100 87.63+8.79 8.36+0.86
NVAF 4 96 45.12+4.54 16.46+1.69
t{H 42.277 42.537
PfH <0.001 <0.001

F2 RN S T NVAF 85I RSO 4L
Tab.2  Comparison of clinical data between non thrombotic sub-

group and thrombotic subgroup of NVAF patients

X K437 4] 437 4] N
5 BB MRy g
(%) ] 0.096  0.757
5 30(55.56) 22(52.38)
S 24(44.44) 20(47.62)
SR (Rxs, %) 65.48+9.27  66.28+9.59  0.413  0.680
BMI( zs,kg/m?) 22.69+2.28  22.37+2.25  0.686 0.494
Js B A (xes , 4F) 4.27+0.44 443047 1716 0.090
JHEETL B (%) ] 3.161  0.075
W 33(61.11) 18(42.86)
FELlt 21(38.89) 24(57.14)
ML B (%) ] 29(53.70) 28(66.67) 1.646  0.200
BRI [ (%) ] 26(48.15) 24(57.14)  0.766  0.381
SELIR B (%) ] 20(37.04) 16(38.10)  0.011  0.915
LAA JF 042 (k+s,mm)  24.29+2.46  25.02£2.53  1.425 0.158
LAA YR (x+s, mm) 33.95+3.41  34.87+£3.49  1.298 0.197
PEV (x%s,cm/s) 32.18+3.28  28.89+2.92  5.112 <0.001
3D-EF (x+s,%) 38.17+3.86  34.29+3.47  5.104 <0.001
ADAMTSI3(x2s, ng/L)  47.18+4.76  42.46+4.28  5.035 <0.001
PCSK9(x+s, ng/L) 15.68+1.61  17.46+1.79  5.117 <0.001

RT3 M NVAF BE R L0 LRI Z H R Logistic B4
vixiiy
Tab.3 Multivariate Logistic regression analysis of factors affecting
secondary left atrial thrombus in NVAF patients
ST BfE SEfi WaldfE P16 ORMH  95%CI
PEV & -0.337 0.089 14.327 <0.001 0.714 0.600~0.850
3D-EF & -0.322 0.093 11.957 <0.001 0.725 0.604~0.870
ADAMTSI3 & -0.331 0.087 14.500 <0.001 0.718 0.605~0.851
PCSK9 & 0.827 0.235 12.392 <0.001 2.287 1.443~3.625
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Tab.4 Diagnostic value of TEE parameters and serum ADAMTS13

and PCSK9 levels for secondary left atrial thrombosis in
NVAF patients

& HRIBHE AUC 95%CI  fHIBSE HERE ig

ADAMTS13  44.55 pg/L  0.861 0.775~0.923 0.762 0.815 0.577

PCSK9 16.94 pg/L  0.894 0.814~0.948 0.762 0.860 0.622
PEV 31.8 em/s 0.851 0.763~0.915 0.881 0.704 0.585
3D-EF 36.17% 0.863 0.778~0.925 0.786 0.778 0.564
VUE A 0.966 0.907~0.992 0.905 0.944 0.849

1 TEE &% 5 IfL3#% ADAMTS13  PCSK9 7K Fi2 Wi NVAF H
Uk R0 P ) ROC T4k

Fig.1 ROC curve of TEE parameters and serum ADAMTS13 and
PCSK9 levels in diagnosing secondary left atrial thrombus
in NVAF patients
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