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Abstract
Venous thromboembolism (VTE) is a common clinical complication. It not only poses a severe threat
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to patients’ life and health and elevates the risk of disability and mortality, but also imposes a sub-
stantial medical and economic burden. At present, anticoagulant drugs serve as the primary ap-
proach for VTE prevention. However, their application is limited by issues such as bleeding risk,
restricted eligible populations, and poor long-term medication adherence in patients, highlighting
an urgent demand for safe and effective non-pharmacological prevention and control strategies.
Nutrients can modulate the human body’s coagulation-fibrinolysis balance, inflammatory response,
and vascular endothelial function. Both macronutrients and micronutrients are involved in the ini-
tiation and progression of VTE. Nevertheless, current studies have not reached consistent conclu-
sions regarding the specific association and underlying mechanisms between these nutrients and
VTE, with highly divergent results. In addition, there remains a lack of systematic collation on the
relationship between these two categories of nutrients and VTE. This study systematically reviews
the association between macronutrients, micronutrients and the development of VTE, analyzes the
core molecular mechanisms by which these nutrients regulate VTE, and summarizes the consensus
and controversies in existing research. The results can provide a reference for the subsequent con-
struction of a new VTE risk assessment system.
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1. 51§

F Ok I A% 44 ZEE (venous thromboembolism, VTE), &4 R KRR A S0 T R AU e & Ge b i 2
—, BUFEIRER K A2 Y i(deep vein thrombosis, DVT)Ffi ML A% 44 ZE4E (pulmonary thromboembolism, PTE)
[1], =R — i B FRAE A FR A 1 B AR I, 0 B AR FEAZ O848 Virchow —Z R [2]—— ik L ift
NG M N R A A m RS, = F A EAER, SLFRHES) fAR R RS KR

VTE B BEZMN AL DA, £IREHRLN 115~269/10 5 ANFE, HEIZE ETHEHA3]. ERM
FEE, VTE KWZFER 1~2 #1/1000 NF, HkEFHERK4] [5]. £FKE, VTE A0 L EHE™
Vg, {ERBLEE VTE K AEM 2016 41 53.8 73 A (38.17/10 5 N)FH2Z 2023 1) 215.6 3 N (152.92/10
JIN), WKEHAHE6]. BREAEEI, VIE B RUlEMNAEF fifl. EE VIE M7 AN 70 &
100 123 T0/4F, BB 15 2 33 ACRRTT/AF[7] [8]. FETIIAN 5T 84 7R VTE &3 Bl 5 AW 2% H /2
KB4 VIE B#EN 2.1~2.4 {5[6]. Bt 4, VTE IR LK FERAEZM, HIRENE VIE HiEL
BHRIT RS, 10 N RABLIN 36% [9].

SR, VTE MBI HATE ). 42BRY) 54.4% VTE @& RS B E 152 7 780 A s [10], B E R4k
VTE T HAUN 40.2% (6], KT B Haifbs VIE MZi9 3= BEas il s FER. FiE ok
PUEERISE, EIRAEFEARIMAR RS, (HAETEIm R BRI . — 7T, PUBEEYT R RE RS, A5 AT BB AR A
P H I /ﬁﬂc B S R 57T, PUERRIT R, S E A S A R
ZE 1], Ae VTE WA, it — DR e n] &b 7 %.

B IR FAE O MU « BRI A8 0 (1 B ZE 2 mm (R F [12], HXT Virchow — I (£ A1 H
CRBWIPUESL[13]-[15]. FAETZEMOHAMARETEFRES VIE FIKR[16], —THANL 13 HA
FIRTHEYERE S 17030, PRk BBk e i mER )5S 1% VTE RS A JS(RR = 1.43,95%
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CL 1.16~1.78), M#E4FK B6. 4iE 3R E MRS VTE X 2 7AHK. R0, AFiars 2 ciE
H—RKEFZEE VIE KR, HIOERAAMEF, =2 RS, HELUY B IE IR T SR

ALGRBHR IR OEFRER: —REBERZ, OFEAR. B, BoKbEaY; —RUMEERE,
Wik, BEEEE TR, AR D, 4R B HER KA R SEMB. BT, PSR
EREFE VIE 2K R, N VTE MZ4EEPTRIRMIES %,

2. REEFRES VIE XA

FREFRRRNRGER AN AA LM B IEA, OREIER. EAR. RS =K, HilidiH
THREMIIRE . RIS A B2 B8 MR 155 %T VTE IR AR R e A B BRI

2.1. BBRR

R —RAET KB EY, RNEDTREREFRRZ —, BRI RN . fEtaeE .
AR FE T RE IAZ O, 2 B H i =l (triglycerides, TG)- T i K DARE [ B A% 00 14D [ B2 — K 2K
HARPNARY 5@ RS Pl A CHR PR AT VPl . AR /KF B I W iy Hh AR R (i s b & &, AREE (IR
R+ RS EDIE IR B IS AR, FKF AT TR S WAL i B A s AR A o AN [R] L i A0 i 2
SPEEM DN RE . MLUIRAS A ML N B A AN R RO, ISR AR S VTE BR AR R B VIAHIR[18] [19].

=M iR TG %5 A5 & A IH[E B (low-density lipoprotein cholesterol, LDL-C) & /&% Ff fig
[ IH[E B (high-density lipoprotein cholesterol, HDL-C), Fi Ifi i BA A 3 iG55 1 A (apolipoprotein A, ApoA)
5 VTE Z AR R A S BEAEFFLR, LDL-C /KFImi 5 5% VIE KRG T = AHE[20], TG
FrE 544 J5id% VTE KEQE A<, 1 HDL-C /K°FFHES VTE KBS FERASS[21]. HFHATHE TG &
]I GRAE I R DX, TS DR A 2 VTE RURE[18]. SR T — TR0 () 0t BB 78 7, 1ML 33 L
(total cholesterol, TC). HDL-C. LDL-C ! ApoA 7/K-F-7EliAs: & /& h #F#AK[22] . Jones S5 7E 230 ik If 4%
TE BRIt ZE /)N BRASE RS Rt 2 B, MG N ApoA-T ] ik £ A= D0 44 18 R e i 2 A S R I /INBR SRR, B
fiX PR R R FRAME NG B BOS, B 2 R AR 2D 3 BN K AR T 23] SRk
JIE 5T 5 # Ik AR TS S ) DR ER OG- Lin S50 FH XU ) o 48 /R BEALAL(MR) 43 At = Fh &2 MUIE 51 (TG LDL-C.
HDL-C)5iZJi I oRIK, ARRIIIHAEIR K R (24]. 528 FAUARZ, Br T LM =MEF4L, ApoAl
ApoB 5 DVT Z [a]48 A WA ) D R G [25]

AT I BT AE IO LA T o o P REAAAE AR S B E T [26]. —TIXUREAS MR AT FUER T T ASF IR 5T 5 i
Jok I A AR ZE 2 (IR ORI o 25 SR BN, A &I 4 I 2 [ (intermediate-density lipoprotein, IDL)X it fik I A4:
BCEARER, B B TR (fatty acids, FA) B FESH N DVT #1 PTE XU o T AS [F]57.284 fr) i i 15k
JH#(phosphatidylcholine, PC)X it ik A% T s RS 52 00 A7 B S S Joa 4 < 358 40 UL (2 PC R e 2 C40:
45 VTE KK 2 7AHIE, 15— PC WA PTE R IEMAHX[26]. I H—S% b5 AR =it i
A g/ PE (EBESURFER[22]. thol, —L FA Al FA ARS8 Bk ik 2 A7 28 3 DIAR 5K [27] [28]
[29]0 BRAEAT TR ALK JIRRAR I 4R 7% 0/ SR b W 52 21 ADP 1555 (9 /MR B AN S K AR S5 B0, 3
FAs AT R [30]. —IUETHETERT FE K ILMLIE n-3 2 AW D7ER (n-3 polyunsaturated fatty acids, n-3
PUFA)KE 5 VTE KB £ A, & & n-3 PUFA FIARE AT LATBE VTE KE[31]. 7 —TEEALT BRIl R
BIRIIARSE 30 RAEEH I 1000 278 n-3 PUFA W #{ICARfG PTE AAEIRA DVT KK, HAZ G
MARE[27]. fEZ4E VIE B3+, n-3 PUFA /KFllksE, VTE &R XBBUEIET REAK[32]. TIMERA ™
Vi )\bk —H — 38R /& PC Al DVT U IR OGRS AE A S 3 [29] . LA HH I PI B L-palmitoylcarnitine,
L-PC) (—# FA AR 4)) AT id 8 s 2T VA B A 2H 2380 £V i U0 71 (P A) TS M A 3 e R FH (28]
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zi b, RFEREFX VTE FISSANHE, 3 HAE DVT & PTE Z 8 f1E A7 % 5% . TG. LDL-C. HDL-
C. ApoAl S#BKIMAR TR R 0] )5 RAFAE S . IDL X #8 kLA T A B A (R VE D, &l FA R
JES480M VTE Ao 177 n-3 PUFA ] TR ik 4 (R T R S R« — S g BT RR AR 0 Cln ) \ B — 4 — %
JE AT L-PC)A] BEFAT FEAK VTE XU 15

22. EAR

RFTREGN, BE AN NS 2 REENER, LTS 5a A R B )5
B, RS BEEONRNKEA SRR EZERRE, HEAKE, HEERE, HiE
g MK B A RIE KT 5 D RRRAS[33]0 Forfr, #0043 ML B A R K AR T B R 5 B 2R 3 I [34]

AR R BRI AT VI AT IX ] (i it i 2 B e 82, 386 i As: KUK [35] [36]. Pt g, & A
C RIER A S 5 )38 it 00 ) e ot AR 1 B X% IR 7 Vs VITTa RAEPUBESHBE[37] [38]. FEA C B A S Mk
ZAREE R DVT DL AR T BUG S5 B AE B ST fE G R R [39] [40]. 3 4h, RAEAHICE a0 C RNV EEH
ALEE R AR T A R I S P 20 B R0 /A () B 8 0 AR T F[411-[43]. B A A E AR LR 1)
HIECRIE, HRAACE AT T Apo AR, 1T R0 LK G B (235 5 iR i . L Apo frS:
S e FARU A, 38 HAT R TR 2T 15 (XU AR [44] [45]. AR AR AR EERIMFEEA, KL
P B A A B B AR A [46] [47]. —TUWA MR 7SR BLA & AKTFREE VTE RS & A <
[47]. VR AL I ORA R S I P R 4 6 2k AR i 1, DA I/ NBORE P (461 3X P A
FEARP ML AT BE S b7 1k Mk A 5. FEH A FIE rT I R P e A, RIEBTRAER, IR AR
FRRE[48] [49].  H BTA D HO 78 BHEAR T AN S VTE FIB$CHL. Saran 557 25 7% -VTE
/N BB TR B S R TR S B IR RE A 26 VTE FORUR[50], AR 1T 53 — Bl se itk B FLis B k46
LA IR (R 05 B A 1 B AR AR A (51

BRI S, R AFESK AR T SR R IEE EEESE M . B T PR (B = B R 2
IrifAs RS, A P e Apo DA 1R 1 7KT 10 BAR AR 2 fu e i A T2 J U T i, X R FRA T P47
i RECVE AT LB S ik A T Bl e I HAE PR, AT aE I el — 26 5 SREUR AR AL TR R (A0 Apo. FIEE )
PRA A RS, JEATAE BT AL 20 HST VTE 5 H (1.

2.3. BKLEY

AR E e N i £ R RE R RIE,  PIAERF MR EEARACET . Mt 2 mmin s, HABHE 2
HE A IR . DHAURN, MBS BVFZE VTE R A it B4R E I [52]

R B LI R B B AT S R U, AR B PR, AT S B R R AR (53]
[, o BRSNS FEASIL, A K& P (reactive oxygen species, ROS) MM 4% 1L A K¢
SEEENE, NIRRT BB IE AT 2 PR[54]. vk BE 2R [R] B Jk 20 B2 (homocysteine, Hey) R 454 ML P9 5 o
SHPIE RS TR, AR AR E[55]. Zhang 25K B Hey W 5 25 U8 I SRpE (O J0RE K &
AR EIEAK[56], $7m m FPEIE T ged i A & Hey KPR 3 AR T i b4k, —IOWAE A MR
I G E i O A v B 2 BRI R R A S P XURSE[5 7], 00 T B v R AR R 2 VTE [ fals:
H#

HATHOK SRS VTE KR MAYH, SR ERT R VIE KAKR BTG R ER,
SF AT DA I PR AR IIRESR N . 98D R BRI IR AL S RN G5 R S5 R FRAIK VTE AU

3. NEEFES VIE IXFR
WEEFRRUBEMEICRNGEER, RENASHFRERC, ERELESIUAIEE AR, R
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A KR B T R B HE B ER 58] [59]. ZEFRRIRS SHUARIERIAC S AL, & nl il ik Y i
Dhite 25840 R JONE IR N5 2 A, ELFEEE AT I8 BE 1R 45 0 5 R e 1= A s [60], HAEH
HURI R 228, B 1 AURR T EBHUHI[S5][611-[67]. Hr, FrdiRAems s iane R s, T 4R
FIRERE, (E7 1 2 R & R AR g 7, (RIS R ILMIEEKT5 VTE KU AE1E B OCHK,
X—7F EILG AT RESE R H 0 £ VTE BRI ZHLHEIIR R AR, HARSCHH b B i Fi A e
B m B AR EA R RIR: MIEH L AR E e R KPS VTE K I OREC R B = —BUiEdE,
IR R TR S VTE [FORBAEAE 235 1 5 28 M DL R AN e 1k

- ~
7~ ~N

e N
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VE: VitB6, 4E4E B6; VitB2, 4E/EZ B2; MTHFR, 5,10-methylenetetrahydrofolate reductase, 5,10-3F. A 3 PY &R
I8 E; MS, methionine Synthase, HTRZER G H; VitB12, 4E423F B12; ROS, reactive oxygen species, & PE,

A3E-OH. H20:%%; IL-6, AlEAEK 6; NO, —4M%; Fenton ¥, Fe?"fiifh Ho02 4Bz H HHZE-OH, KA
LR, Cu* thn] 2 5% M.

Figure 1. Mechanism of VTE regulation by micronutrients

1. WEEFZFIE VTE HlH

A DT, MIEERAT T a2 VTE KU, s8R0 ol #8530 VTE 2k M. &
AKPE VTE KEEEWR R, KT MEITTERS VTE KE ARSI T2 T4 1.

#E7E3K By C. D B 5 VTE RS R MAF 43, AHE SRR —FH M RNE, TR FEIEsErh 78 L
RYEA R TR VTE WU, BUA 2 0UE T AR W2 RAFAE T B, HRIETUIL T4 2.
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Table 1. Studies on the relationship between trace elements and VTE risk

#* 1. WERERS VIE NKEHHEXHAR

=1 REFEM BFFRARE PUTE =227 g
Potaczek Z£[68] 2016 ATEMERNFITF T &R A kAT B R T ENE VTE 8 R I fa e R %
Gill 2£[69] 2019 TARBENAERT R SRV ERE A MEZK T maiEin VTE XU

I

R AN
Signorelli 45[70] 2024 o Bl 0t HEAIT 7 1473 BRd# T RE 2 VTE M fak R 2=
Kunutsor 5#[71] 2022 HORETERNSIWT T IiESF FERZ AR 2 IR, MG SRS VTE R
ES
Kunutsor 5#[72] 2021 HORETERNSIWT T ILiE4R FEFRE R IENAET, MIFHACT5 VIE K TR

Ferrante 55[73] 2017 I 1l 0t LRI 70 SR B DVT B SR P 7 e B AR AR T B
4, MEBEIRRZEIFSE DVT Wil

Table 2. Relevant studies on the association between vitamins and VTE risk

2. B4 E5 VTE RSB EFR

(= KEF HrouRR WETEIR g

Xiang £5[74] 2025 RIEMERAFITISE [0 25-B2 54 £ D I8 25-5% 5428 E D AP VIE RIG 2
TG, SRR TERE IR

Blondon %£[75] 2015 BEBLA RIS R AN R4 R D+ BRAAARYEAER D + MR RAZ S Lt

5 BAR VTE RS, HFEAR T 85k M VTE KBS
Andro %§[76] 2016 EEIXTIEEF T MG 25- B EEgEAE R D 44 R D KT H5EENRE VIE R TC
Cattaneo 5%[77] 2001 BN IBETTE M 4EE 2 B6 I 3% 44 3R B6 /K55 DVT KU F 15 ST
FiEES
Hron %[78] 2007 RIS TERAZIIE 5T Ik 4EE 2 B6 3z 464 2 B6 Wik E VTE BRI G E&
Shu Z£[79] 2017 BEPLXTIR LS R S AN ER A 4E A AN TR ER AN 4E A 2 B12 BT LARRR & R AL
% B12 FIRIME B #1 DVT Bk %R
Heijer ££[80] 2007 BEPLTIR AL RTEH TR B JEIL KN TR B R A 2 AR R AL 2 = AN
Re TR & kM VTE

Glynn %[81] 2007 BEHLO IR RSN R E HFEYEER E W RE S B L YRR VTE XU

Sulaiman %#[82] 2021 [Bl i A B 7 AN TR gEAE R C £ COVID-19 HfE 3 p il KT B4 A R
C 5%L) VIE KAEZRAF X

Vuckovi¢ ZF[83] 2015 BRI AR R WFE4EER By C. Dy E 5K VIE KB
Tk

HETR TREEE IR RS VIE KAWL MG, —F Z AR R KR MR M5
FAEREAR BN BEFN SRR TR AR S5 1E . BRIAED SR, 25 R & rEic 2 . bk, EsE
FRER MRN8 4% L 25400 IR B 355 22 Ml K R A5 (84 [85], AN [RIMB XN (A F 7E 45 RAFAE 22 572
HIEARSMEIMEA— 5 AN SR, F 2 FR ARG A PRI,

4. &g

KGR ARG | EFEFRER WEEFRERE VIE N RHXHT I, EIRKEH, S8R aEdnmsE
H ARG AR AT AE 2 A m] ) VTE TFA SRS . 25 A SCER, IR RDR MG SR Bhikm . 4k
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43 DL YEE R B6 LB FRIRNR, 54N Caprini W4y, A E} Padua VP-4 ILA VTE KU UFAs T 2 AH
Sifr, MEELAR AR XSG B I A E IRIRE B LA A R . X VTE m s Ha JF4EE R D sk
Z BIRGEAERMMRIINTE, FIHIEITRE IR T 0 AP RS AR R R . 24 B RJE &
IR S B AR, TRl & LR E TR ARG E ML T U 5. HATE = i i 1 REATL HRE Tk —
BAEEFRER S VTE ZIAMBIRK R, KRBT KA NG R TE 5638 & 7R RS VPR 2R, S E 77T
AW\ VTE WrdEL B RE, N VTE 24812 B va 4@ i 58 4 [ RE S SR

E&WE

“TIUAR” B E SRR R W2 RIRBTE AL E A B T(2023YFC2507203);  H P T ST
¥ - 4 5 44 M H (25 244588) (CQY C20220203178).
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