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[Abstract] Objective To evaluate the utility of four novel thrombosis biomarkers—thrombin-antithrombin complex

(TAT), plasmin-o2-plasmin inhibitor complex (PIC), thrombomodulin (TM), and tissue plasminogen activator-plasminogen ac—
tivator inhibitor complex (t-PAIC)—in assessing thrombosis risk in surgical patients with malignant tumors. Methods We
enrolled 284 patients with malignant tumors who underwent surgery at the Gynecology and Surgery Departments of Wenzhou
Central Hospital between January 2024 and August 2025. Participants were categorized into a thrombosis group @ =28) and a
non-thrombosis group @ =256) based on postoperative thrombosis incidence. Preoperative and postoperative levels of the four
biomarkers were compared, and demographic and clinical characteristics were collected. Multivariate logistic regression identi—
fied independent risk factors for thrombosis, which were incorporated into a predictive model. The model' s discriminatory
power was assessed using receiver operating characteristic (ROC) curve analysis and the area under the curve (AUC). Results

The thrombosis group exhibited significantly higher levels of PIC and TAT both preoperatively and on postoperative day 7
compared to the non-thrombosis group (PIC:¢=2.104,2.555,P =0.036, 0.011; TAT:¢ =2.623, 3.264,P =0.009, 0.001). Logistic
regression confirmed that elevated preoperative and postoperative (day 7) levels of PIC and TAT were independent risk factors
for thrombosis PIC: OR (95%CI )= 1.12-46.429, 1.00—13.508; TAT: OR (95%CI )=1.276-4.298, 1.073-1.459 . The predic—
tive model incorporating these factors achieved an AUC of 0.782. Conclusion Elevated perioperative levels of PIC and TAT

are associated with an increased risk of thrombosis in patients with malignant tumors. The prediction model based on these bi—
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omarkers demonstrates modest but valuable predictive ability for postoperative thrombosis in this patient population.

[Key words ] Malignant tumor; Surgery; Venous thromboembolism; Novel thrombosis biomarkers; Nomogram;
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Tab.1 Comparison of clinical data between non-thrombosis group and thrombosis group
(n=256) (n=28) X2/t P
(% 43(16.79) 5(17.85) 0.020 0.887
213( 83.20) 23(82.14)
(xxs ) 59.81+4.60 61.50+4.28 1.858 0.063
BMI( x+s kg/m?) 23.86+3.32 24.17+4.13 0.457 0.648
(%) 60( 23.43) 7( 25.00) 0.034 0.853
(% 112( 43.75) 13( 46.43) 0.073 0.786
(% 35(13.67) 3(10.71) 0.021 0.885
(% 67(26.17) 6(21.43) 0.297 0.586
(%) 5(1.95) 2(7.14) 2.83 0.093
T (% 1 197( 76.95) 17(60.71) 3.825 0.148
v 45(17.58) 9(32.14)
T3 14( 5.469) 2(7.14)
(% 73(28.52) 8(28.57) 0.849 0.974
71(27.73) 7(25.00)
34( 13.28) 5(17.86)
38( 14.84) 3(10.71)
31(12.11) 4(14.29)
9(3.52) 1(3.57)
(x£s h) 4.22+0.67 4.42+0.58 1.518 0.130
(x+s ml) 248.38+24.67 253.59+26.24 1.054 0.293
Alb( x+s g/L) 33.43+4.28 32.07+4.26 1.597 0.111
Hb( x+s g/L) 120.34+2.68 119.52+2.36 1.554 0.121
WBC( z+s x10°/L) 4.92+0.81 5.08+0.74 1.000 0.318
NEU( z+s x10°/L) 4.32+0.40 4.21+0.33 1.403 0.162
PLT( x+s x10°/L) 156.16+13.93 157.72+12.36 0.568 0.570
D-D( x+s mg/L) 0.64+0.10 0.62+0.09 1.014 0.311
1d 1.45+£0.36 1.43+£0.39 0.277 0.782
7d 1.50+0.43 1.56+0.41 0.704 0.482
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Tab.2 Comparison of the four new thrombosis indicators between

the non-thrombosis group and the thrombosis group

(n=256) (n=28) X/ P
PIC( mg/L) 0.98£0.06 1.02£0.14 2.104  0.036
1d 1226018 1.240.19 0555 0.579
7d  1.44:026 1.57:021 2.555  0.011
TM( TU /ml) 9.21£1.19 933125 0.504  0.615

1d 9.07+1.21
7d 9.44+0.89

8.43x1.06
1d 9.79+0.89

8.93+x1.14 0.584  0.559
9.48+0.75 0.229  0.819
8.31+1.17 0.563  0.574
9.93+0.72  0.804  0.422
7d 8.89+0.91 8.96+0.84 0.389  0.697

2.28+0.29 2.43+0.26 2.623  0.009
1d 16.32+2.24 14.71£2.63  1.344  0.180
7d 8.39+£2.06 9.69+1.32 3.264  0.001

PAIC( pg/L)

TAT( pg/L)

3 Logistic

Tab. 3

Multivariate binary Logistic regression analysis of risk

factors for thrombosis in patients with malignant tumors

B SE wald P OR 95%CI
-10.083 1.793 31.629 <0.001 - -

PIC 1.977 0.950 4.335 0.037 7.220 1.12~46.429

7 d PIC 1.305 0.663  3.876 0.049 3.686 1.00~13.508

TAT 0.851 0.310 7.549 0.006 2.342 1.276~4.298

7 d TAT 0.224 0.078 8.162 0.004 1.251 1.073~1.459
2.3 Lo-
gistic R

1.

: Logit( P) = —10.083+1.977 % PIC +
1.305x 7 d PIC+0.851% TAT+0.224x 7d
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Logit
(P) o
2.4 ROC

AUC  0.782(95%CI 0.694~0.871)
0.192
0.867 0.625
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