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Association between thyroid dysfunction and venous thrombosis:

a two—sample bidirectional Mendelian randomization study
Tian Hao,Zhao Yu,Zhang Wei,He Linxiang , Jiang Chuli
(Department of Vascular Surgery , The First Affiliated Hospital of Chongqing Medical University )

[ Abstract]Objective : To investigate the causal relationship between thyroid dysfunction and venous thrombosis , and to provide genetic
evidence for the association between thyroid dysfunction and the risk of venous thrombosis.Methods : The data of genome—wide associa-
tion studies were used for analysis. In this study, thyroid stimulating hormone, free thyroxine, hyperthyroidism, and hypothyroidism
were selected as exposure factors, and venous thromboembolism (VTE) was selected as the outcome variable, including deep vein
thrombosis(DVT) and pulmonary embolism (PE ). The inverse—variance weighted (IVW) method was used for assessing the causal rela-
tionship between exposure factors and outcome variables, assisted by the MR—Egger, weighted median, and simple mode methods, and
the Cochrane’s Q test was used for sensitivity analysis. Results : The IVW analysis showed that hyperthyroidism had a positive causal
relationship with VTE (odds ratio [ OR]=1.074,95%CI=1.016 ~ 1.135, P=0.011) , PE (OR=1.054,95%C1=1.012 ~ 1.098,, P=0.011) ,
and DVT(OR=1.068,95%CI=1.014 ~ 1.126,P=0.013). Conclusion : Based on genetic data, this study shows that there is a causal rela-
tionship between thyroid dysfunction and VTE, and hyperthyroidism may increase the risk of VTE.

[Key Words]thyroid dysfunction ; venous thromboembolism ; Mendelian Randomization ; genome—wide association studies
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TSH VTE IVW 0.000 0.001 1.000(0.999~1.001) 0.509
MR Egger -0.001 0.001 0.999(0.996~1.002) 0.548
Simple mode 0.000 0.001 1.000(0.997~1.002) 0.785
Weighted median -0.001 0.001 1.000(0.998~1.001) 0.432
Weighted mode 0.000 0.001 1.000(0.998~1.002) 0.757
PE VW 0.000 0.000 1.000(0.999~1.000) 0.512
MR Egger 0.000 0.001 1.000(0.998~1.002) 0.843
Simple mode -0.001 0.001 0.999(0.998~1.001) 0.520
Weighted median 0.000 0.000 1.000(0.999~1.001) 0.409
Weighted mode -0.001 0.001 0.999(0.998~1.001) 0.518
DVT IVW 0.000 0.001 1.000(0.999~1.001) 0.577
MR Egger 0.000 0.002 1.000(0.997~1.003) 0.775
Simple mode -0.001 0.001 0.999(0.996~1.001) 0.308
Weighted median -0.001 0.001 0.999(0.998~1.001) 0.135
Weighted mode -0.001 0.001 0.999(0.996~1.001) 0.333
FT4 VTE IVW 0.000 0.001 0.998(0.996~1.001) 0.869
MR Egger 0.000 0.003 0.999(0.992~1.006) 0.915
Simple mode 0.000 0.002 1.003(0.993~1.008) 0.964
Weighted median 0.000 0.001 1.000(0.996~1.004) 0.874
Weighted mode 0.000 0.002 1.001(0.995~1.007) 0.885
PE IVW -0.002 0.001 1.000(0.998~1.002) 0.463
MR Egger -0.001 0.003 1.000(0.995~1.005) 0.953
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T e MR 777 B SE OR(95%CI) P
Simple mode 0.001 0.004 1.000(0.996~1.004) 0.279
Weighted median 0.000 0.002 1.000(0.997~1.003) 0.186
Weighted mode 0.001 0.003 1.000(0.996~1.005) 0.238
DVT VW -0.001 0.001 0.999(0.996~1.002) 0.396
MR Egger -0.001 0.003 0.999(0.993~1.006) 0.863
Simple mode 0.001 0.003 1.001(0.995~1.008) 0.705
Weighted median 0.001 0.002 1.001(0.997~1.005) 0.646
Weighted mode 0.001 0.003 1.001(0.995~1.007) 0.706
LI VTE VW 0.071 0.028 1.074(1.016~1.135) 0.011
MR Egger 0.053 0.056 1.055(0.945~1.176) 0.345
Simple mode 0.134 0.091 1.143(0.956~1.367) 0.147
Weighted median 0.060 0.043 1.062(0.977~1.155) 0.158
Weighted mode 0.096 0.052 1.101(0.995~1.218) 0.067
PE VW 0.053 0.021 1.054(1.012~1.098) 0.011
MR Egger 0.022 0.041 1.022(0.943~1.107) 0.599
Simple mode -0.008 0.088 0.992(0.835~1.178) 0.928
Weighted median 0.033 0.034 1.033(0.967~1.104) 0.335
Weighted mode 0.022 0.040 1.023(0.945~1.106) 0.579
DVT VW 0.066 0.027 1.068(1.014~1.126) 0.013
MR Egger 0.043 0.053 1.044(0.941~1.159) 0.420
Simple mode 0.140 0.094 1.150(0.956~1.383) 0.145
Weighted median 0.065 0.041 1.067(0.984~1.157) 0.117
Weighted mode 0.080 0.052 1.084(0.978~1.200) 0.130
U VTE VW 0.010 0.006 1.010(0.998~1.022) 0.114
MR Egger 0.016 0.014 1.016(0.989~1.043) 0.249
Simple mode 0.004 0.023 1.004(0.960~1.050) 0.860
Weighted median -0.001 0.010 0.999(0.980~1.018) 0.886
Weighted mode 0.000 0.012 1.000(0.977~1.023) 0.974
PE IVW 0.002 0.004 1.002(0.994~1.010) 0.652
MR Egger -0.001 0.009 0.999(0.981~1.016) 0.874
Simple mode 0.012 0.017 1.012(0.979~1.046) 0.487
Weighted median -0.004 0.007 0.996(0.983~1.009) 0.552
Weighted mode -0.011 0.008 0.989(0.973~1.006) 0.195
DVT VW 0.010 0.006 1.010(0.998~1.022) 0.093
MR Egger 0.013 0.013 1.014(0.988~1.039) 0.294
Simple mode 0.009 0.023 1.009(0.964~1.056) 0.714
Weighted median -0.002 0.009 0.998(0.980~1.017) 0.859
Weighted mode -0.003 0.012 0.997(0.973~1.021) 0.793
Fz3  FIRARTHEEFE RS XT BRAK M2 48 ZEAE RO BUR S AT
P s 2R Stk
IRV Z 30 (Egger #) KL RME(P) SIRHEQ) SPE(P)
TSH VTE 7.81E-05 0.781 28.834 0.186
PE -1.54E-05 0.937 27.141 0.250
DVT 9.14E-06 0.975 32.252 0.095
FT4 VTE -3.547E-05 0.860 14.560 0.692
PE -2.82E-05 0.852 18.867 0.400
DVT -3.526E-05 0.856 14.309 0.709
It VTE 4.21E-05 0.705 77.955 0.050
PE 7.18E-05 0.378 82.238 0.024
DVT 5.31E-05 0.616 75.718 0.070
FH gl VTE -2.80E-05 0.630 251.615 0.002
PE 1.58E-05 0.680 213.320 0.100
DVT -1.71E-05 0.754 239.607 0.007
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x4 FRPkMieIEIER FAKBRINEERI MR 247

il o MR J7 ¥k B8 SE OR(95%CI) p
VTE TSH IVW -2.467 2.119 0.085(0.001~5.396) 0.244
MR Egger -0.920 3.326 0.398(0.001~269.971) 0.783
Simple mode 0.997 6.920 2.711(0.000~2 105 779.840) 0.886
Weighted median 1.538 2.944 4.655(0.015~1 492.123) 0.601
Weighted mode 2.506 2.994 12.251(0.035~4 330.038) 0.407
FT4 VW 0.427 0.715 1.532(0.377~6.222) 0.551
MR Egger -0.354 1.080 0.702(0.085~5.826) 0.745
Simple mode 1.477 1.925 4.381(0.101~190.633) 0.449
Weighted median -0.448 1.023 0.639(0.086~4.747) 0.662
Weighted mode -0.398 0.905 0.672(0.114~3.954) 0.663
ML VW 0.001 0.018 1.001(0.967~1.036) 0.959
MR Egger -0.026 0.027 0.974(0.924~1.027) 0.331
Simple mode -0.019 0.049 0.981(0.891~1.081) 0.705
Weighted median 0.014 0.023 0.986(0.942~1.032) 0.544
Weighted mode 0.019 0.024 0.981(0.937~1.028) 0.430
FH ik IVW 0.050 0.050 1.052(0.953~1.161) 0.318
MR Egger -0.072 0.075 0.931(0.804~1.078) 0.343
Simple mode 0.041 0.123 1.042(0.818~1.327) 0.743
Weighted median 0.000 0.063 1.000(0.884~1.131) 0.999
Weighted mode -0.059 0.061 0.943(0.836~1.063) 0.341
PE TSH VW 2.938 3.461 18.878(0.021~16 657.929) 0.396
MR Egger -2.152 7.055 0.116(0.000~117 685.774) 0.762
Simple mode -7.333 11.551 0.001(0.000~4 445 008.437) 0.529
Weighted median 6.313 5.367 551.494(0.015~20 436 502.349) 0.240
Weighted mode 7.459 7.373 1 736.008(0.001~3 279 203 292.501) 0.317
FT4 VW -0.022 1.421 0.978(0.060~15.848) 0.988
MR Egger -0.780 2.780 0.458(0.002~106.566) 0.781
Simple mode 0.269 3.489 1.308(0.001~1 221.101) 0.939
Weighted median -1.455 2.003 0.233(0.005~11.840) 0.468
Weighted mode -0.937 2.496 0.392(0.003~52.221) 0.711
HL VW -0.019 0.035 0.981(0.917~1.050) 0.585
MR Egger -0.054 0.068 0.948(0.829~1.083) 0.434
Simple mode -0.096 0.084 0.908(0.770~1.072) 0.260
Weighted median -0.004 0.047 0.996(0.909~1.091) 0.928
Weighted mode -0.035 0.057 0.966(0.863~1.081) 0.549
PP i IVW 0.032 0.085 1.032(0.874~1.219) 0.710
MR Egger 0.040 0.168 1.041(0.749~1.446) 0.814
Simple mode 0.302 0.243 1.353(0.840~2.179) 0.221
Weighted median 0.077 0.116 1.080(0.860~1.357) 0.506
Weighted mode 0.116 0.173 1.123(0.801~1.574) 0.507
DVT TSH VW -2.132 2.129 0.119(0.002~7.686) 0.316
MR Egger 0.945 3.386 2.573(0.003~1 963.078) 0.782
Simple mode -12.585 7.748 0.000(0.000~13.488) 0.112
Weighted median 1.562 3.228 4.767(0.009~2 668.287) 0.629
Weighted mode 2.526 2.922 12.499(0.041~3 840.070) 0.392
FT4 VW 0.315 0.776 1.370(0.299~6.271) 0.685
MR Egger -0.679 1.170 0.507(0.051~5.030) 0.567
Simple mode 0.655 2.186 1.924(0.027~139.678) 0.767
Weighted median -0.525 1.093 0.591(0.069~5.041) 0.631
Weighted mode -0.600 0.977 0.549(0.081~3.723) 0.544
Ci IVW -0.004 0.020 0.996(0.958~1.035) 0.837
MR Egger -0.042 0.031 0.958(0.903~1.018) 0.174
Simple mode 0.021 0.052 1.022(0.922~1.132) 0.685
Weighted median -0.014 0.026 0.986(0.936~1.038) 0.585
Weighted mode -0.017 0.026 0.983(0.935~1.034) 0.515
FH sk VW 0.068 0.057 1.070(0.956~1.197) 0.240
MR Egger -0.064 0.088 0.938(0.789~1.115) 0.470
Simple mode 0.017 0.131 1.017(0.787~1.315) 0.897
Weighted median -0.006 0.072 0.994(0.863~1.145) 0.931

Weighted mode -0.041 0.063 0.960(0.848~1.087) 0.524
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IOV Z 30 (Egger #H) IR LR (P) FHECQ) SERHE(P)
VTE TSH -5.44E-03 0.547 54.237 0.163
FT4 3.64E-03 0.343 22.920 0.737
LI 9.83E-05 0.190 50.047 0.246
FH U 4.39E-04 0.038 67.364 0.034
PE TSH 9.41E-03 0.412 42.750 0.482
FT4 1.78E-03 0.754 19.521 0.724
LI 6.81E-05 0.554 52.697 0.086
U -1.60E-05 0.955 52.413 0.090
DVT TSH -1.02E-02 0.251 42.481 0.407
FT4 4.21E-03 0.267 21.377 0.768
L 1.29E-04 0.115 47.211 0.172
R 4.43E-04 0.061 66.214 0.004
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