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Table S1. The 211 named metabolites and their category. 
Category Metabolites 

Carnitine 

C2 carnitine, C16 carnitine, C10 carnitine, C5 carnitine, C6 carnitine, C8 carnitine, C3 carnitine, 
C18 carnitine, C4 carnitine, C14:1 carnitine, C12 carnitine, C5:1 carnitine, C18:1 carnitine, C14 
carnitine, C26 carnitine, C18:2 carnitine, C4-OH carnitine, C9 carnitine, C10:2 carnitine, C12:1 

carnitine, C14:2 carnitine, carnitine 

Cholesteryl ester (CE) 
C18:2 CE, C16:1 CE, C16:0 CE, C18:1 CE, C14:0 CE, C20:4 CE, C20:5 CE, C22:6 CE, C20:3 CE, 

C18:0 CE, C18:3 CE, C22:5 CE 

Diacylglycerol (DAG) 
C30:0 DAG, C32:0 DAG, C32:1 DAG, C34:1 DAG, C34:2 DAG, C32:2 DAG, C34:3 DAG, C38:5 

DAG, C36:1 DAG, C36:2 DAG, C36:3 DAG, C36:4 DAG 

Lysophosphatidylcholine (LPC) 
C18:1 LPC, C14:0 LPC, C16:0 LPC, C16:1 LPC, C18:0 LPC, C18:2 LPC, C20:4 LPC, C20:5 LPC, 

C22:6 LPC 
Lysophosphatidylethanolamine 

(LPE) 
C18:0 LPE, C16:0 LPE, C18:1 LPE, C18:2 LPE, C20:4 LPE, C22:6 LPE 

Phosphatidylcholine (PC) 

C30:0 PC, C30:1 PC, C32:0 PC, C32:1 PC, C32:2 PC, C34:4 PC, C34:0 PC, C34:1 PC, C34:2 PC, 
C36:4 PC-A, C38:6 PC, C34:3 PC, C36:0 PC, C36:1 PC, C36:2 PC, C38:3 PC, C38:4 PC, C40:6 PC, 

C36:3 PC, C36:4 PC-B, C38:2 PC, C40:10 PC, C40:9 PC, C34:1 PC plasmalogen-A, C34:2 PC 
plasmalogen, C34:3 PC plasmalogen, C34:5 PC plasmalogen, C36:5 PC plasmalogen-B,  C36:5 

PC plasmalogen-A, C38:7 PC plasmalogen, C36:1 PC plasmalogen, C36:2 PC plasmalogen, 
C36:3 PC plasmalogen, C38:4 PC plasmalogen, C40:7 PC plasmalogen, C36:4 PC plasmalogen 

Lysophosphatidylethanolamie (PE) 

C34:0 PE, C34:2 PE, C36:4 PE, C38:2 PE, C34:2 PE plasmalogen, C36:0 PE, C36:1 PE, C36:2 PE, 
C38:4 PE, C40:6 PE, C36:3 PE, C38:5 PE, C36:2 PE plasmalogen, C38:6 PE, C34:3 PE 

plasmalogen, C38:3 PE plasmalogen, C38:5 PE plasmalogen, C38:6 PE plasmalogen, C40:7 PE 
plasmalogen, C36:5 PE plasmalogen, C38:7 PE plasmalogen, C36:3 PE plasmalogen, C36:4 PE 

plasmalogen 
Sphingomyeline (SM) C18:0 SM, C16:0 SM, C24:0 SM, C14:0 SM, C20:0 SM, C22:0 SM, C22:1 SM 

Triacylglycerol (TAG) 

C48:0 TAG, C50:0 TAG, C48:1 TAG, C50:1 TAG, C52:4 TAG, C52:0 TAG, C52:1 TAG, C52:2 TAG, 
C54:4 TAG, C48:2 TAG, C50:2 TAG, C52:3 TAG, C54:5 TAG, C56:8 TAG, C54:1 TAG, C54:2 TAG, 
C56:2 TAG, C54:3 TAG, C56:5 TAG, C56:3 TAG, C58:8 TAG, C48:3 TAG, C50:3 TAG, C50:4 TAG, 

C52:6 TAG, C56:9 TAG, C56:6 TAG, C56:7 TAG, C58:9 TAG, C58:7 TAG, C60:12 TAG, C46:0 TAG, 
C46:1 TAG, C46:2 TAG, C50:5 TAG, C50:6 TAG, C54:9 TAG, C56:10 TAG, C52:7 TAG, C54:8 TAG, 

C58:11 TAG, C44:0 TAG 

Others 

β-alanie derivative N-carbamoyl-beta-alanine 

Nitrogenous organic acid creatine 

Amino acid glycine 
derivative 

dimethylglycine 

Amino acid 
glycine, glutamate, tyrosine, phenylalanine, alanine, threonine, asparagine, isoleucine, 

histidine, lysine, serine, ornithine, arginine, glutamine, leucine, methionine, kynurenic acid, 
pipecolic acid, hydroxyproline, valine, citrulline, tryptophan 

organic compound, 
constituent of bile 

taurine 

Diureide of glyoxylic acid allantoin 

Metabolite of 
nicotinamide 

1-methylnicotinamide 

Carboxylic acid of 
piperidine 

pipecolic acid 

TMAO trimethylamine-N-oxide 

Alkaloid found in tobacco cotinine 

Vitamin niacinamide 

Modified nucleosides 1-methyladenosine 

Ceramide C16:0 Ceramide (d18:1), C22:0 Ceramide (d18:1), C24:0 Ceramide (d18:1) 

Phosphatidylserine C40:6 PS, C34:0 PS, C34:0 PI 

N-monomethyl-L-arginine NMMA 

 
 
 



Table S2. HMDB IDs and metabolite names. 
HMDB METABOLITE 

HMDB00026 N-carbamoyl-beta-alanine 
HMDB00062 carnitine 
HMDB00064 creatine 
HMDB00092 dimethylglycine 
HMDB00123 glycine 
HMDB00148 glutamate 
HMDB00158 tyrosine 
HMDB00159 phenylalanine 
HMDB00161 alanine 
HMDB00167 threonine 
HMDB00168 asparagine 
HMDB00172 isoleucine 
HMDB00177 histidine 
HMDB00182 lysine 
HMDB00187 serine 
HMDB00201 C2 carnitine 
HMDB00214 ornithine 
HMDB00222 C16 carnitine 
HMDB00251 taurine 
HMDB00252 sphingosine 
HMDB00462 allantoin 
HMDB00517 arginine 
HMDB00610 C18:2 CE 
HMDB00641 glutamine 
HMDB00651 C10 carnitine 
HMDB00658 C16:1 CE 
HMDB00687 leucine 
HMDB00688 C5 carnitine 
HMDB00696 methionine 
HMDB00699 1-methylnicotinamide 
HMDB00705 C6 carnitine 
HMDB00715 kynurenic acid 
HMDB00716 pipecolic acid 
HMDB00725 hydroxyproline 
HMDB00791 C8 carnitine 
HMDB00824 C3 carnitine 
HMDB00848 C18 carnitine 
HMDB00883 valine 
HMDB00885 C16:0 CE 
HMDB00904 citrulline 
HMDB00918 C18:1 CE 
HMDB00925 trimethylamine-N-oxide 
HMDB00929 tryptophan 
HMDB01046 cotinine 
HMDB01348 C18:0 SM 
HMDB01406 niacinamide 
HMDB02013 C4 carnitine 
HMDB02014 C14:1 carnitine 
HMDB02250 C12 carnitine 
HMDB02366 C5:1 carnitine 
HMDB02815 C18:1 LPC 
HMDB03331 1-methyladenosine 
HMDB04949 C16:0 Ceramide (d18:1) 
HMDB04952 C22:0 Ceramide (d18:1) 
HMDB04956 C24:0 Ceramide (d18:1) 
HMDB05065 C18:1 carnitine 



HMDB05066 C14 carnitine 
HMDB05356 C48:0 TAG 
HMDB05357 C50:0 TAG 
HMDB05359 C48:1 TAG 
HMDB05360 C50:1 TAG 
HMDB05363 C52:4 TAG 
HMDB05365 C52:0 TAG 
HMDB05367 C52:1 TAG 
HMDB05369 C52:2 TAG 
HMDB05370 C54:4 TAG 
HMDB05376 C48:2 TAG 
HMDB05377 C50:2 TAG 
HMDB05384 C52:3 TAG 
HMDB05385 C54:5 TAG 
HMDB05392 C56:8 TAG 
HMDB05395 C54:1 TAG 
HMDB05403 C54:2 TAG 
HMDB05404 C56:2 TAG 
HMDB05405 C54:3 TAG 
HMDB05406 C56:5 TAG 
HMDB05410 C56:3 TAG 
HMDB05413 C58:8 TAG 
HMDB05432 C48:3 TAG 
HMDB05433 C50:3 TAG 
HMDB05435 C50:4 TAG 
HMDB05436 C52:6 TAG 
HMDB05448 C56:9 TAG 
HMDB05456 C56:6 TAG 
HMDB05462 C56:7 TAG 
HMDB05463 C58:9 TAG 
HMDB05471 C58:7 TAG 
HMDB05478 C60:12 TAG 
HMDB06347 C26 carnitine 
HMDB06469 C18:2 carnitine 
HMDB06725 C14:0 CE 
HMDB06726 C20:4 CE 
HMDB06731 C20:5 CE 
HMDB06733 C22:6 CE 
HMDB06736 C20:3 CE 
HMDB07011 C30:0 DAG 
HMDB07098 C32:0 DAG 
HMDB07099 C32:1 DAG 
HMDB07102 C34:1 DAG 
HMDB07103 C34:2 DAG 
HMDB07128 C32:2 DAG 
HMDB07132 C34:3 DAG 
HMDB07199 C38:5 DAG 
HMDB07216 C36:1 DAG 
HMDB07218 C36:2 DAG 
HMDB07219 C36:3 DAG 
HMDB07248 C36:4 DAG 
HMDB07869 C30:0 PC 
HMDB07870 C30:1 PC 
HMDB07871 C32:0 PC 
HMDB07873 C32:1 PC 
HMDB07874 C32:2 PC 
HMDB07883 C34:4 PC 
HMDB07970 C34:0 PC 



HMDB07972 C34:1 PC 
HMDB07973 C34:2 PC 
HMDB07983 C36:4 PC-A 
HMDB07991 C38:6 PC 
HMDB08006 C34:3 PC 
HMDB08036 C36:0 PC 
HMDB08038 C36:1 PC 
HMDB08039 C36:2 PC 
HMDB08047 C38:3 PC 
HMDB08048 C38:4 PC 
HMDB08057 C40:6 PC 
HMDB08105 C36:3 PC 
HMDB08138 C36:4 PC-B 
HMDB08270 C38:2 PC 
HMDB08511 C40:10 PC 
HMDB08731 C40:9 PC 
HMDB08925 C34:0 PE 
HMDB08928 C34:2 PE 
HMDB08937 C36:4 PE 
HMDB08942 C38:2 PE 
HMDB08952 C34:2 PE plasmalogen 
HMDB08991 C36:0 PE 
HMDB08993 C36:1 PE 
HMDB08994 C36:2 PE 
HMDB09003 C38:4 PE 
HMDB09012 C40:6 PE 
HMDB09060 C36:3 PE 
HMDB09069 C38:5 PE 
HMDB09082 C36:2 PE plasmalogen 
HMDB09102 C38:6 PE 
HMDB09805 C34:0 PI 
HMDB10167 C40:6 PS 
HMDB10169 C16:0 SM 
HMDB10368 C18:0 CE 
HMDB10370 C18:3 CE 
HMDB10375 C22:5 CE 
HMDB10379 C14:0 LPC 
HMDB10382 C16:0 LPC 
HMDB10383 C16:1 LPC 
HMDB10384 C18:0 LPC 
HMDB10386 C18:2 LPC 
HMDB10395 C20:4 LPC 
HMDB10397 C20:5 LPC 
HMDB10404 C22:6 LPC 
HMDB10411 C46:0 TAG 
HMDB10412 C46:1 TAG 
HMDB10419 C46:2 TAG 
HMDB10471 C50:5 TAG 
HMDB10497 C50:6 TAG 
HMDB10498 C54:9 TAG 
HMDB10513 C56:10 TAG 
HMDB10517 C52:7 TAG 
HMDB10518 C54:8 TAG 
HMDB10531 C58:11 TAG 
HMDB11130 C18:0 LPE 
HMDB11208 C34:1 PC plasmalogen-A 
HMDB11210 C34:2 PC plasmalogen 
HMDB11211 C34:3 PC plasmalogen 



HMDB11214 C34:5 PC plasmalogen 
HMDB11220 C36:5 PC plasmalogen-B 
HMDB11221 C36:5 PC plasmalogen-A 
HMDB11229 C38:7 PC plasmalogen 
HMDB11241 C36:1 PC plasmalogen 
HMDB11243 C36:2 PC plasmalogen 
HMDB11244 C36:3 PC plasmalogen 
HMDB11252 C38:4 PC plasmalogen 
HMDB11294 C40:7 PC plasmalogen 
HMDB11310 C36:4 PC plasmalogen 
HMDB11343 C34:3 PE plasmalogen 
HMDB11384 C38:3 PE plasmalogen 
HMDB11386 C38:5 PE plasmalogen 
HMDB11387 C38:6 PE plasmalogen 
HMDB11394 C40:7 PE plasmalogen 
HMDB11410 C36:5 PE plasmalogen 
HMDB11420 C38:7 PE plasmalogen 
HMDB11441 C36:3 PE plasmalogen 
HMDB11442 C36:4 PE plasmalogen 
HMDB11503 C16:0 LPE 
HMDB11506 C18:1 LPE 
HMDB11507 C18:2 LPE 
HMDB11517 C20:4 LPE 
HMDB11526 C22:6 LPE 
HMDB11697 C24:0 SM 
HMDB12097 C14:0 SM 
HMDB12102 C20:0 SM 
HMDB12103 C22:0 SM 
HMDB12104 C22:1 SM 
HMDB12356 C34:0 PS 
HMDB13127 C4-OH carnitine 
HMDB13130 C5-DC carnitine 
HMDB13238 C7 carnitine 
HMDB13288 C9 carnitine 
HMDB13325 C10:2 carnitine 
HMDB13326 C12:1 carnitine 
HMDB13331 C14:2 carnitine 
HMDB29416 NMMA 
HMDB42063 C44:0 TAG 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table S3. Results from mediation analysis for BMI, each of the 60 significant metabolites and VTE, PE. 

Metabolites 

VTE PE 

ACME P-value ADE P-value Proportion 
P-

value 
ACME P-value ADE P-value Proportion P-value 

glycine 
-9.37E-

06 
0.652 0.000403194 <2e-16 -0.02 0.652 5.77E-06 0.586 0.000168234 <2e-16 0.03 0.586 

glutamate 6.48E-06 0.772 0.000385596 <2e-16 0.01 0.772 -5.50E-06 0.638 0.000181501 <2e-16 -0.03 0.638 

alanine 1.75E-05 0.376 0.000373343 <2e-16 0.04 0.376 1.35E-06 0.924 0.000171261 <2e-16 0.01 0.924 

isoleucine 2.58E-05 0.244 0.000365244 <2e-16 0.06 0.244 9.00E-06 0.456 0.000163253 <2e-16 0.05 0.456 

leucine 1.39E-05 0.542 0.000382088 <2e-16 0.04 0.542 1.17E-05 0.334 0.000160512 <2e-16 0.06 0.334 

C5 carnitine 3.60E-05 0.044 0.000353015 <2e-16 0.09 0.044 9.95E-06 0.286 0.000162819 <2e-16 0.06 0.286 

kynurenic acid 1.27E-05 0.178 0.000377335 <2e-16 0.03 0.178 2.98E-06 0.544 0.000170201 <2e-16 0.02 0.544 

hydroxyproline 6.75E-06 0.072 0.000387503 <2e-16 0.02 0.072 1.14E-06 0.548 0.000173619 <2e-16 0.01 0.548 

C3 carnitine 1.89E-05 0.248 0.000373264 <2e-16 0.04 0.248 1.34E-05 0.062 0.000156661 <2e-16 0.08 0.062 

C18 carnitine 7.55E-06 0.162 0.00038604 <2e-16 0.02 0.162 5.71E-06 0.046 0.00016762 <2e-16 0.03 0.046 

valine 2.03E-05 0.466 0.00037225 <2e-16 0.05 0.466 1.76E-05 0.226 0.000155549 <2e-16 0.10 0.226 

trimethylamine-N-oxide 7.98E-06 0.052 0.0003824 <2e-16 0.02 0.052 2.58E-06 0.256 0.000173467 <2e-16 0.01 0.256 

tryptophan 5.45E-06 0.058 0.000390215 <2e-16 0.01 0.058 3.35E-06 0.014 0.000169348 <2e-16 0.02 0.014 

1-methyladenosine 1.24E-05 0.558 0.000380257 <2e-16 0.03 0.558 -1.03E-05 0.336 0.000183727 <2e-16 -0.05 0.336 

C48:1 TAG 4.70E-05 0.298 0.000436683 <2e-16 0.08 0.298 2.00E-05 0.404 0.000178844 <2e-16 0.09 0.404 

C50:1 TAG 5.84E-05 0.282 0.000429473 <2e-16 0.10 0.282 2.33E-05 0.374 0.000178208 <2e-16 0.11 0.374 

C52:4 TAG 3.01E-05 0.326 0.000459813 <2e-16 0.05 0.326 2.72E-05 0.13 0.000170521 <2e-16 0.13 0.13 

C52:0 TAG 3.69E-05 0.272 0.000443208 <2e-16 0.07 0.272 1.10E-05 0.572 0.000193058 <2e-16 0.05 0.572 

C52:1 TAG 6.78E-05 0.164 0.000421439 <2e-16 0.12 0.164 2.77E-05 0.234 0.000171331 <2e-16 0.12 0.234 

C52:2 TAG 8.94E-05 0.126 0.000399531 <2e-16 0.15 0.126 3.83E-05 0.228 0.000159564 <2e-16 0.18 0.228 

C48:2 TAG 6.92E-05 0.128 0.000413699 <2e-16 0.13 0.128 2.84E-05 0.208 0.000171427 <2e-16 0.13 0.208 

C50:2 TAG 6.96E-05 0.198 0.000416946 <2e-16 0.12 0.198 3.32E-05 0.196 0.000169306 <2e-16 0.15 0.196 

C52:3 TAG 5.18E-05 0.328 0.000439249 0.002 0.09 0.328 3.94E-05 0.158 0.000158253 <2e-16 0.19 0.158 

C54:5 TAG 1.61E-05 0.298 0.000472607 <2e-16 0.03 0.298 1.32E-05 0.18 0.000192021 <2e-16 0.06 0.18 

C54:1 TAG 5.96E-05 0.098 0.000425868 <2e-16 0.10 0.098 1.76E-05 0.362 0.000182034 <2e-16 0.07 0.362 

C54:2 TAG 5.93E-05 0.138 0.000426545 <2e-16 0.11 0.138 2.32E-05 0.272 0.000175867 <2e-16 0.10 0.272 

C48:3 TAG 6.75E-05 0.112 0.000416106 0.002 0.12 0.112 3.75E-05 0.05 0.000159395 <2e-16 0.17 0.05 

C50:3 TAG 8.60E-05 0.1 0.000395266 0.002 0.15 0.1 5.27E-05 0.044 0.000140761 0.002 0.24 0.044 

C50:4 TAG 5.91E-05 0.146 0.000420643 <2e-16 0.11 0.146 4.28E-05 0.044 0.000150813 <2e-16 0.20 0.044 

C52:6 TAG 2.11E-05 0.482 0.000465804 <2e-16 0.03 0.482 2.38E-05 0.108 0.000172855 <2e-16 0.11 0.108 

C20:5 CE 2.06E-06 0.598 0.000484413 <2e-16 0.00 0.598 1.52E-06 0.506 0.000200295 <2e-16 0.01 0.506 

C30:0 DAG 3.95E-05 0.322 0.000451022 <2e-16 0.07 0.322 1.18E-05 0.584 0.000191279 <2e-16 0.06 0.584 

C32:0 DAG 4.34E-05 0.368 0.000450239 <2e-16 0.07 0.368 1.41E-05 0.54 0.000188898 0.002 0.06 0.54 

C32:1 DAG 7.71E-05 0.12 0.000404717 <2e-16 0.14 0.12 3.31E-05 0.202 0.000163808 <2e-16 0.15 0.202 

C34:1 DAG 9.06E-05 0.07 0.000399024 0.002 0.16 0.07 3.29E-05 0.22 0.000165704 <2e-16 0.15 0.22 

C34:2 DAG 8.39E-05 0.07 0.000395183 0.002 0.15 0.07 4.44E-05 0.068 0.000150325 <2e-16 0.21 0.068 

C32:2 DAG 6.77E-05 0.134 0.000417143 <2e-16 0.12 0.134 2.29E-05 0.322 0.000178658 <2e-16 0.11 0.322 

C34:3 DAG 8.14E-05 0.082 0.000402247 0.002 0.15 0.082 4.10E-05 0.124 0.000155848 <2e-16 0.19 0.124 

C38:5 DAG 5.56E-05 0.132 0.000429548 <2e-16 0.10 0.132 1.95E-05 0.376 0.000184155 <2e-16 0.08 0.376 

C36:1 DAG 8.14E-05 0.084 0.000404309 0.002 0.14 0.084 2.83E-05 0.174 0.000172123 <2e-16 0.12 0.174 

C36:2 DAG 7.21E-05 0.094 0.000407986 <2e-16 0.13 0.094 3.66E-05 0.132 0.000163666 <2e-16 0.16 0.132 

C36:3 DAG 4.50E-05 0.19 0.000441522 <2e-16 0.08 0.19 3.06E-05 0.096 0.000168346 0.002 0.14 0.096 

C36:4 DAG 2.30E-05 0.398 0.00046596 <2e-16 0.04 0.398 2.22E-05 0.106 0.000174988 <2e-16 0.10 0.106 

C38:3 PC 3.45E-05 0.512 0.000456829 <2e-16 0.06 0.512 2.32E-05 0.228 0.000174336 <2e-16 0.11 0.228 

C38:2 PC 2.17E-05 0.084 0.00046759 <2e-16 0.04 0.084 1.33E-05 0.056 0.000189686 <2e-16 0.05 0.056 

C34:2 PE 3.46E-05 0.112 0.000452057 <2e-16 0.06 0.112 2.62E-05 0.014 0.000177214 <2e-16 0.11 0.014 

C36:4 PE 2.81E-05 0.098 0.000455749 <2e-16 0.05 0.098 1.26E-05 0.2 0.000195204 <2e-16 0.05 0.2 

C36:1 PE 6.25E-05 0.024 0.000424293 <2e-16 0.11 0.024 2.70E-05 0.038 0.000176214 <2e-16 0.12 0.038 

C36:2 PE 4.17E-05 0.082 0.000448316 <2e-16 0.07 0.082 2.58E-05 0.034 0.000177997 <2e-16 0.11 0.034 

C38:4 PE 4.31E-05 0.098 0.000449684 <2e-16 0.07 0.098 1.53E-05 0.252 0.000187156 <2e-16 0.06 0.252 

C36:3 PE 1.12E-05 0.116 0.000478056 <2e-16 0.02 0.116 8.22E-06 0.044 0.000197157 <2e-16 0.03 0.044 

C22:5 CE 2.59E-05 0.274 0.000464102 <2e-16 0.04 0.274 2.07E-05 0.086 0.000186538 <2e-16 0.09 0.086 

C14:0 LPC 3.22E-05 0.018 0.000412794 <2e-16 0.07 0.018 9.68E-06 0.12 0.000171196 <2e-16 0.05 0.12 

C20:5 LPC 4.13E-05 0.18 0.000454074 <2e-16 0.07 0.18 1.18E-05 0.426 0.000188712 <2e-16 0.06 0.426 

C46:1 TAG 5.12E-05 0.196 0.000434946 <2e-16 0.10 0.196 2.05E-05 0.288 0.000178482 <2e-16 0.09 0.288 

C46:2 TAG 5.24E-05 0.142 0.00042803 <2e-16 0.10 0.142 2.48E-05 0.186 0.000174436 0.002 0.11 0.186 

C50:5 TAG 3.72E-05 0.288 0.000446671 <2e-16 0.06 0.288 3.05E-05 0.082 0.000162244 <2e-16 0.14 0.082 

C36:1 PC plasmalogen 3.04E-05 0.222 0.000457777 <2e-16 0.06 0.222 1.21E-05 0.28 0.000191468 <2e-16 0.06 0.28 

C36:3 PC plasmalogen 3.19E-05 0.344 0.000455781 <2e-16 0.06 0.344 -1.47E-06 0.946 0.00020401 <2e-16 0.00 0.946 

C4-OH carnitine 1.68E-05 0.28 0.000375545 <2e-16 0.04 0.28 7.88E-06 0.322 0.000167538 <2e-16 0.04 0.322 

 
 
 
 
 



Figure S1. Flow chart of current study. 
 

 
 
 

 

 

NHS started in 1976 
121,700 female nurses completed an 
initial questionnaire; 

Blood samples were collected from 
32,826 participants during 1989-1990. 

 
 

 

  

 

 NHSII started in 1989 
116,429 female nurses completed an 
initial questionnaire; 

Blood samples were collected from 
29,611 participants during 1996-1999. 

 
 

HPFS started in 1986 
51,529 male health professionals 
completed an initial questionnaire; 

Blood samples were collected from 
18,225 participants during 1993-1995. 

 
 

All participants were followed up by questionnaires every two years; 

Free of cardiovascular disease at the time of blood draw;  

We selected self-reported VTE or PE, and sampled their controls; 

 

  

1006 incident VTE 

cases, and their controls 

 

766 incident VTE 
cases, and their controls 

 

 

  

 

A total of 240 incident VTE or PE 

cases, and 6963 controls. 

  

Several case-control studies (amyotrophic lateral sclerosis, breast cancer, diabetes, 

metabolic syndrome, ovarian cancer, pancreatic cancer, Parkinson’s disease, prostate 

cancer, rheumatoid arthritis, chronic stress) were established previously, the 

participants’ blood samples were sent for metabolomics assay.  

Combine the VTE cohorts with case-control studies. 

Those phenotypes include:  

 

488 incident VTE 

cases, and their controls 
 

109 VTE cases and 2777 

controls w questionnaire 

& metabolomics data 

 

70 VTE cases and 1219 

controls w questionnaire 

& metabolomics data 

 

  
 

61 VTE cases and 2967 

controls w questionnaire 

& metabolomics data 
 

 


