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Abstract

Cancer-Associated venous thromboembolism (CAT) is an important complication during the
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treatment of patients with malignant tumors. It is characterized by a high incidence, a high risk of
recurrence, and a considerable risk of bleeding. Compared with the general population, patients
with cancer have a significantly increased risk of VTE. The occurrence of CAT is also associated with
poorer oncological outcomes. The pathophysiological basis of CAT is not driven by a single factor.
Instead, it results from the interaction of multiple mechanisms, including tumor-related procoagu-
lant activity, activation of the inflammation-coagulation axis, dysfunction of platelets and endothe-
lial cells, and suppression of fibrinolysis. In recent years, continuous updates from randomized con-
trolled trials and clinical practice guidelines have promoted the evolution of CAT management
strategies. Low-molecular-weight heparin (LMWH) has long been the cornerstone of treatment. Di-
rect oral anticoagulants (DOACs) have shown comparable efficacy, and in some studies even poten-
tial advantages over LMWH. However, their safety varies across different tumor subtypes and ana-
tomical sites. This finding suggests that bleeding risk and tumor-related factors should be incorpo-
rated into individualized decision-making. This article provides a systematic overview of the epide-
miology and clinical burden of CAT, its mechanistic framework, diagnostic pathways, and treatment
strategies, including prevention, therapy, duration of treatment, and follow-up. It also summarizes
the major controversies in the current evidence base and outlines future research directions.
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1. 5|18

0 Jik I A% #4 ZESE (Venous thromboembolism, VTE)EL:EIA B Bk 1 #2 / ili(Deep vein thrombosis, DVT)5
Jifi#%: € (Pulmonary embolism, PE), FHAEifeg 82 rh i 5 AR AG 8 1 I PR S B () K SO M At o 0 ek e 8 A DG i
Jok IfiL ¥4 ¥ ZEJiE (cancer-associated venous thromboembolism, CAT) I 7B AMNAE T HAR NIt RAERIIRAT
JREERHE, ST H TR MR B AR S 5097 OV “ 53 UAENR « CAT BE W] e S I g (2 B i 53 1)
SR, L R] BRI M A B (R 15 K I AR BT BOa T T s e s v T AR . BEAE LR R S
MEEPERF i8R, VTE 58 B S0 T KBS TS O, AT AE S 43 BA B e — e Lu il L BB T f e
[1]-[3]. MIRTTFIRmS IS, CAT BHEAD T MEFR S K #5P15)(Vitamin K antagonists, VKA)EK 7
T I 2 (Low-Molecular-Weight Heparin, LMWH). Ff 2 H 4% [ g Bt 5% 24 (Direct Oral Anticoagulants, DOACs)
AT . CLOT WEFiifis. LMWH {EMYBAH S VTE e fipi b R hfir[4]. BfJ5, Hokusai
VTE Cancer. SELECT-D 5 CARAVAGGIO ZHik 35 /£ /7 3 E 3 FF# 7 DOACs X LMWH f{3E 55 8T L,
FEAE 22 A b 28 R 5 R AN AH DG 1R HR I XURS: 22 572 [51-[ 7] el Seix se 22 5, I PR 5 R AN WAk 581
Je 55 I AR B 2 e 3 By RIS, o i /IR D0 A v IR IR 45 P B AR L O A I [ 7]- 9]
RItE, CAT IR AT RN “PrstAtE” ¥R “PiBt 2 e 75 N JZHELL” LRE AR .

2. BATRESIEK SR

A SE VTE B0 KU = T @ AR, HAFAE R I A1 5 70 )2 5 it . Lyman fEZRA TR HY
VTE KUSLE MR 588 st b IR ARfEE , AR BE IR 5 900 52 /3t P i B XSS AR o) 58 v s JifRd X 20 (A JBR g
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FRib, PhER

R MREUR ) SRR INE S VTE RASUIAR[1]. RSB TH, VTE BAER A R4 R
Sorensen Z#4iE |5 VTE AHXK MR UG 2 5 [2]; Chew S5 WL IHR 1 FAl VTE XHAAFIIREMT, 47K
VTE 2 Wil {E 5 R TUa B AL B 5 45 5 3]

PR 45 T, CAT ¥ K BRJ7 BHH M5 BRAIE N, BiERESEHER. R E . Jukt Rl
D5 AL PSS . Blting S51Ffl DVT MIRE5 RS, MR8 KL DVT Ja BT &, JFAEREE
RIARIIGIT BRAR[10]0 UEAh, Prandoni SFHIMLEMERT FUiR7R, MR B A pUREIR T 1A (0 R R AR 5 K H
i AR S5 AR S P bR R B SN[ 1 1] AN “YRITERAR RSN 7 (AR, VTE KA S EUL) T v RIHEIR 51
FIEE, ATt P BB RS JR . Khorana SEFEALS T ARSI RTIEVEWE FCh3R i, VTE fE#E524L97
12 RSN P BT AR, D e R KU SR 5 T SR B2 S Atk 121

N T BB CRERAER R IR A7, BEFTE AR T 2 ARSI T A, A Khorana P17 Nk
FACERNE AT HEOR CAT WS o JEAR Y 2 — o AR RIS 9 N R AL /M3 I 208 1 7K /40
AR A RIOR T . AR TS R R B S B L TNAE S, JFERTE S IRUERA S R R
X BE[12]0 ZIBERAMESE T CAT M “HJaih)T” BbHEr “ S T30 BsRug i s i

3. HH

CAT (1973 B A= B IL A IE 5 0] AN L 5k R 48 I FRFSR0E 5 20075 bR e 70 AR 3240, BLJZ e 98RE fl
IREEA 3 (1) AR T B BB o 1 A AL ZRR 5 1 0 — B @ B AE 42 : 4H 2R [K] 1 (tissue factor, TF).
V- £ % I (podoplanin)« P47 41 Bfg S #1F# BF (neutrophil extracellular traps, NETs) LA & 17 # il #H < (A -1
(plasminogen activator inhibitor-1, PAI-1)3& [A#4 s CAT fE EHLGISCAE[13]. BEHEZESRI “ Mgy - Tl
B - TE BN G, MRS R IR Y VTE kA= 5 22 57 DL SR 23 AR Wb 540 78 70 110 JRUS:
UIXIERS

TF 368 % 56 8 i 88 200 A s 8 AR DG T BRI S ATy (R Bl v, 3 Bl AUk vk I 5 DX (1R et 8 1T B T2 1, AL
T2 i MR T % . podoplanin 3@ (B (ML /IMRIE AL 5 AR Z R BAEH 2 5 MARHRIKTBOR: NETs i@
I SRS SR T B AR B DR 1, I R E e I S N I /N - AL A A B (R RGRE . PAT-1 Ui s 4
AR, FRERMAR T G REEL St RE[13]. FESLIERE b, SORE - BEIABOE S CAT HHza “12tE e
BERA” , FFHERIT B (T S B L/ RAE RN . FAREZ N R DIRESCAE oo O bk 3 A 5K I
BN B ) 2 I sh A RS AR A .

KRR R e ALE b, 8 E R SRS AHRR R FERERE M CAT KUK i, R 5 8 (i /R
s A . ST R AERAIY ESA 3 F)E RS AR B TR A, 7R “ RARIES MKFE
B” WHe S5 CAT KA BA KB, Khorana HIBAEAITAHIG CAT ISR 37 iUl 1 22 Tt n] Ftill A% &
[12]; Bohlius ) meta 2} M f27x ESA {1 FH 55 i ARG T i A7 AE QIR [ 14] 0 IX SRS -5 H LRI By 9 1 )
RNE - B G A EENE, a8 YbR S5 0] T IR0 R 407 17 .

4. USRI

CAT W2 Wrisfi VTE s A EN: 3T Im KRR 5 A8 52/ 50 50 A A SEIL AN« o T g 2
F, ZWE R SCHEIATAE TR AT KUK - R AR FFUPAl, O H o RS 55 R A S B A s I/ AROK
Py BEIIRRIRES KB IEHZGINRIESR (8] [9]. Bk, “iZWifiE” ZJ5m) “IRIT MAEIL” & CAT IR
IR IOE RN

4.1. FOEBBITRYEEE M : LMWH EE5 DOACs B
CLOT WF# 25 T LMWH ZEE 2k VTE &R oegdihic, 5ORE S XML, &
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JHFEAE 6 MHEK VIE E EHAL, HEZEBMABEZERAEZE4]. Kit, LMWH KIBCH CAT HRITHIZ
B R

DOACs 7E CAT H {1y o7 ) 38 et 22 11 i 1L 3008 0 3145 UE 4 S #F . Hokusai VTE Cancer HEKFEYD
PEHIATER, SRERFEE A SUAREES, FEAEREREE MR AH DG B RS B, JUH S AE e
FHOGH S 3G D045 5 58 9 9t [5]. SELECT-D $&/RFIMRIDHEAH A I 2R AT PR VTE Sk, (HIE RAH R
FEH MG, $275 DOACs (2RI IR —J7 w1 “OLT8EE R 7, e 5 8 5 e WA AE
S 25 [6]. CARAVAGGIO #t— 5 S REFIIRVDHEE & R VTE HHAS TikiF &, HEEH AR
DR E, MY KT DOACs nliEya [ [7]. ERPE %5 AR T, ADAM VTE {56 527~ Fif ik
WHEXTIANF R B A AE S O, BT RS rT 252 [15]

MZGER A, LMWH 8 I 3 s bt LB AT) X R 7 Xa S5 EEILES a (9306, J@xT “ LR T
e BRSNS, X TF B8 30 G (e B A B T s E A, (B T4 20 B AT &5 DhRe5rs
FEIRE[16]. DOACs T2 551l 43 1) 398 428 1 6 400 sk gt af il ik B D) B8R 7 Xa (B0 RARIDHE | BT DRV HE |
WREEVDESE), TEZ53E% B8 AR A T 0t h i oG B D B,  CIIRMEER). JOR5 W AR INR, {H7E /b
I8 (5 R R AN 5 AR EAE . RIS H IR A [ 16]. PRk, [Rl—Z& LA TF/NETs N FE e
5, ADEEA R 2 R S o BT, R IS B T B HE B % 24 7 R R i e et — B
T R Bl YA T R G R 2R R M A e B 2 A B Tl SR R A SRE A T R, PR IR A S
It XU 1P 5 7] BEAEAS[R] DOACs 5 LMWH 2 (8] 23 22 5 [16]. TF/NETs %538 B 42 = M 72 s XU H B
F2 Xa HH] 580 ) B 0B A R (0 RIS, -t R R A 280 B g A7 A DX BRI PR HR (T L HE I 17 LMWH
2R )15 5 PieiE R LURAE DOACs FIZ WA AR 2 5, nR 4 AR IR it . HI7EAN A
PRI 55 IR AL R R ZE AL RS [S] (6] [16]. [Kltk, $8FETE CAT JAJ7 oAb IE B (B HEIE 3h
JrRr . MRS . RS R IIAE S AR ), AR DOACs M5 LMWH 584 m] B s —250[16].

gt ER RIS SRR, MRl R T: DOACs AN CAT VA7 HIE TR, (HZ54)i%
PRI FE MR A 5 H I X B . CHEST 2016 8 EREAEFI & VTE FR S i) LMWH 56, {H&
ik DOACs E#B 1555 R B AT AE[17]. ASH 2021 5 ASCO 2023 H#it— 404k 7 DOACs 5 LMWH
FEAN [ RS 225 46 1) 2 32 58] [9]
4.2. FTIRSHEIREE: SMEFEISIRSHEEES

CAT AFF# K VTE B8, FAZ QPR T s vd 2 RS o RR S B AR . ¥RYT
FRERI A) 75 285 G gt e . JRIT 7 RAEE . SR ARG S H I RS N AR AR AT YRR . e — R ILLE <
FTE SRR SR EDIRES” ORI KT RE SR NS, FEAE I XU S5l 35 AR A B AR TR XU D] 32 ) 24T PP
fh[81[9]. KLk, CAT FRF T EE A M i i LA 1) < RV Bl P [0 A8 Ak B SRS 4%
4.3. TP 5B FAREAEE TR

CAT TR SREE A T IMEA WIS e . X T FAR G, B FARIAGR TR A TR AR 45 )5,
WG H B Je ik A KUK . PROLAPS 11 BF F27E 45 B e I s e = AR U5 PPAS RV D BEAE 2L TR 3R 2, 45
SR IE ST W] PR R A 4 R R R E B T E N[ 18], ASCO 2023 HUHifEMRIEYE LT,
o CUIRIA 7 Xa $0HIFIG N A J5 SE 25 T 1% TAE 42 (9]«
44. GREERE: /MRS MR EERA MY

FENGPR A, /NSRRI KRS b THEAE it n A7 1 ) 5 ZEPR A [ 22 . ISTH SSC /A il /)
WA AR OC CAT BB o i AR XURS A2 ML/ B I SR [FD 20 T B, ELITRE AR AR, - 3R 28 3 224514

DOI: 10.12677/acm.2026.1651859 673 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.1651859

I, NE R

WAL 5 70 JZ AT 7] 2B MEE T NGRS “wI AT IR A R, TSR BRalifs/ A ik HidEn)
ZIOUER. IR CAT 5 R AR RAAE T8 24597 R LU B, AL T B iy KU A 1) A M R4
B SR R E Lo

AL, DOACSs 5 AN[R] e EAr H I AURS: 22 53 iR I PR CAE T2 [ — M CAT BT 1 £ AE A 5] b8
IR O] e R AN [ 1 22 4 1% . Hokusai VTE Cancer 5 SELECT-D f45 S22 Bk LI IS 5 nl Gg 5
THALTE A G R B NAE G, 1 CARAVAGGIO $E/RBT R Vb HE AR 2 H I XS rT 8252, AT SCHEfR R 7E
2453 BRI s R AL 5 KUK IEBC[5]-[7]. ISTH 5%F DOACs 1E CAT R97 48 S 581, DOAC f# Fl %
FEARBACH RS 28 F DhRe S5 29 TAE PRk [16].

5. NERREE

CAT M Fuidk @ n R S = 2 4k S —, WMATR = S5 IR SIFE R0k 7 VTE KA S MR A
RIS A, FEoR T R TE IR B AR s sl A R RFE[ 1]-[3]. 28 =, HLEIBF SR 7 LA TF.
podoplanin. NETs 5 PAI-1 RO REMAES, MR T s8R 72 R 5 BN A B G HLH, NEYbR
EY ST PSR R S [13]. BB =, IRITIERIKRA ] T LMWH B3] DOACs ¥ ) <
FrEL: CLOT #isr. LMWH J7%ft#, Hokusai VTE Cancer. SELECT-D 5 CARAVAGGIO/ADAM VTE 3
#f DOACs 97 RUPT LU BB A 35, (R HE I 0% 7 g S AL R AAAE 25 57, BRI AR pa g D ol “ B T g 5
i RS A k87 B8R [4]-[7] [15] [EIB, /i sk 5 858 A8 B 2R B M 45 VR 7 1) BE 25 44 A6 1)
EBRfE S, PR ASRBIF TR B A i XU A P AT REIE 4R AR 2 7]

SRS, CAT BIBFFLC N “RTBEATUEE” Fem « w755 4 KBS 2544 v 2 4 skt et ” o 18
KK, R ZHUH] - GRS, R e 5 S R BB TT,  DABE S RS T00 00 v fff 258 AR A0 A A A FH 2 5 s
NI BEAR AR 45 HE B AN R 45 R A 4554 FAH

SE
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