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ABSTRACT Objective: To investigate the relationship between serum fibrin monomer (FM), thrombin-antithrombin complex
(TAT), macrophage inflammatory protein-laa  (MIP-1a) and postpartum venous thromboembolism (VTE) and its predictive value.
Methods: Pregnant women with VTE after delivery in The Second Affiliated Hospital of Chengdu Medical College from December 2021
to December 2023 were included in VTE group (n=45), pregnant women without VTE after delivery in our hospital during the same
period were included in non-VTE group (n=180) according to the 1:4 pairing method. Serum FM, TAT, MIP-1a and D-dimer (D-D)
levels were detected by enzyme-linked immunosorbent assay (ELISA). The influencing factors of postpartum VTE were analyzed by
multivariate Logistic regression analysis, and the predictive value of serum FM, TAT, MIP-1« and D-D levels for postpartum VTE were
analyzed by receiver operating characteristic (ROC) curve. Results: Compared with non-VTE group, the serum levels of FM, TAT,
MIP-1a and D-D in VTE group were increased (P<0.05). Multivariate Logistic regression analysis showed that, increased age,
uterine-incision delivery and increased FM, TAT, MIP-1a, and D-D were independent risk factors for postpartum VTE (P<0.05). ROC
curve analysis showed that, the area under the curve of combined prediction of serum FM, TAT, MIP-1a and D-D levels for postpartum
VTE was 0.911, which was greater than 0.748, 0.755, 0.722 and 0.592 predicted by serum FM, TAT, MIP-1a and D-D levels alone.
Conclusion: The increase of serum FM, TAT and MIP-1a levels are independent risk factors for postpartum VTE, serum FM, TAT,
MIP-1a combine with D-D has a high predictive value for postpartum VTE.
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Table 1 Comparison of serum FM, TAT, MIP-1« and D-D levels between two groups of pregnant women

Groups n FM( pg/mL) TAT(ng/mL) MIP-1a(ng/L) D-D(mg/L)
VTE group 45 15.94(7.75,30.52) 5.43(3.10,9.30) 68.73+7.10 2.02(1.08,3.38)
Non-VTE group 180 7.50(4.51,10.93) 3.15(1.94,4.03) 63.86+5.19 1.76(1.01,2.56)
U - -5.150 -5.292 5.201 -2.521
P - <0.001 <<0.001 <<0.001 0.012
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Table 2 Comparison of clinical data between two groups
Data VTE group(n=45) Non-VTE group(n=180) x/t'U P
Age(year, xzs) 32.71+3.03 31.47+0.72 4.985 <<0.001
Ante partum BMI(kg/m?, xzs ) 26.82+0.89 26.55+0.92 1.772 0.078

Degree of education [n(%)]

Junior high school and below 6(13.33) 11(6.11) 3.958 0.138
High school 15(33.33) 49(27.22)
University and above 24(53.33) 120(66.67)

History of smoking [n(%)] 3(6.67) 2(1.11) 2.876 0.090

History of drinking [n(%)] 1(2.22) 2(1.11) - 0.490

Gynecological history [n(%)]

Endometriosis 6(13.33) 6(3.33) 5.287 0.021
Stein-Leventhal syndrome 1(2.22) 7(3.89) 0.008 0.928
Occupation [n(%)]
Employment 35(77.78) 120(66.67) 2.074 0.150
Unemployed 10(22.22) 60(33.33)

Number of pregnancies [n(%)]

2 3 times 15(33.33) 38(21.11) 2.987 0.084
<3 times 30(66.67) 142(78.89)
Number of voluntary termination of
pregnancy [n(%)]
= 2 times 5(11.11) 11(6.11) 1.363 0.243
<2 times 40(88.89) 169(93.89)

Number of spontaneous abortions [n(%)]
> 2 times 6(13.33) 5(2.78) 8.626 0.003
<2 times 39(86.67) 175(97.22)

Obstetric characteristics [n(%)]

Assisted reproductive technique 6(13.33) 22(12.22) 0.041 0.840
Progestone therapy in early pregnancy 15(33.33) 43(23.89) 1.678 0.195
Gestational diabetes mellitus 9(20.00) 39(21.67) 0.060 0.807
Hypertension during pregnancy 6(13.33) 15(8.33) 0.555 0.456

Mode of delivery [n(%)]

Vaginal delivery 24(53.33) 134(74.44) 7.673 0.006
Uterine-incision delivery 21(46.67) 46(25.56)
TC(mmol/L, xs) 6.37+1.23 6.14+1.32 1.059 0.291
TG(mmol/L, xs) 1.81+0.30 1.80+0.31 0.195 0.846
HDL-C(mmol/L, xs) 1.10£0.20 1.12+0.29 -0.437 0.663
LDL-C(mmol/L, xs) 3.44+0.67 3.25+0.89 1.339 0.182
WBC(x10°L, xzs) 9.17+2.30 8.48+2.12 1.920 0.056
PLT(x10%L, xzs) 224.90+60.68 206.69+54.82 1.950 0.052

J& VTE () ROC 1%k, &ML T HA (areaunderthe TS5 VTE ) AUC Jy 0.911, K T-ifi7& FM.TAT MIP-1q,
curve, AUC) . 455 B, 35 FM . TAT MIP-1o. . D-D /K84 D-D /Kb Tl % 0.748 ,0.755.0.722 .0.592, 3% 4 Fl&l 1,
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Table 3 Multivariate Logistic regression analysis of factors affecting postpartum VTE

Variable B SE Waldy’ P OR 95%CI
Increased age 0.315 0.130 5.920 0.015 1.371 1.063~1.768
Uterine-incision delivery 1.156 0.580 3.970 0.046 3.177 1.019~9.903
Increased FM level 0.163 0.042 14.858 <<0.001 1.177 1.083~1.278
Increased TAT level 0.519 0.129 16.215 <<0.001 1.680 1.305~2.163
Increased MIP-1q level 0.160 0.052 9.373 0.002 1.173 1.059~1.300
Increased D-D level 0.345 0.164 4.409 0.036 1.412 1.023~1.948

% 4 75 FM.TAT MIP-1a..D-D 7k 3375 VTE BIFTI &
Table 4 Predictive value of serum FM, TAT, MIP-1a and D-D levels for postpartum

Maximum Joden

Indexs AUC 95%CI Best cut-off value Sensitivity (%) Specificity (%) Index
FM 0.748 0.686~0.804 15.62 pg/mL 51.11 94.44 0.456
TAT 0.755 0.694~0.810 4.69 ng/mL 62.22 86.11 0.483
MIP-1a 0.722 0.658~0.779 67.70 ng/L 62.22 80.56 0.428
D-D 0.592 0.525~0.657 2.94 mg/L 35.56 87.78 0.233
Combination 0911 0.866~0.945 84.44 83.33 0.678
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Fig. 1 ROC curve of serum FM, TAT, MIP-1« and D-D levels in
predicting postpartum VTE
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