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Abstract

Lung cancer is one of the malignancies with the highest incidence of venous thromboembolism
(VTE). The occurrence of VTE is a significant medical issue associated with a variety of adverse con-
sequences. To more effectively predict thromboembolic events, risk assessment tools for cancer pa-
tients have been developed both domestically and internationally. These assessment tools have var-
ying degrees of predictive value in VTE in lung cancer patients. KRS is recommended by relevant
guidelines to assess the risk of VTE in cancer outpatients and has considerable predictive value.
However, although it has high specificity in lung cancer patients, it lacks the ability to distinguish
and has a poor ability to stratify the risk of VTE. The proposal of a new generation of KRS has im-
proved the prediction accuracy to a certain extent in cancer patients, but it has performed poorly
in identifying lung cancer patients with a high risk of VTE. COMPASS-CAT not only performs well in
validation studies of solid organ malignancies, but also serves as the most accurate predictor of VTE
incidence in patients with lung malignancies. COMPASS-CAT is suitable for VTE risk screening and
monitoring in lung cancer patients. The ROADMAP-CAT RAM risk factor contains biomarkers that
are not easily measurable and are not suitable for clinical use. This review summarizes previous
studies and outlines a variety of risk assessment tools for venous thromboembolism in lung cancer.
RAM is the best tool for clinicians to identify the potential risk of VTE in patients. It is also helpful to
identify high-risk patients who are eligible for thromboprophylaxis so as to achieve early preven-
tion and early treatment.
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1. 53|

A Jr R A W\ 2 Bk I A% 42 2E (venous thromboembolism, VTE)K) “dE—id it ” fak R & [1]. Hilis
(lung cancer) VTE & 2Bk & R ABE TR (1) EZ R K], KUK L AR5 61 5 20 5. 2 TUmAT 99 24 7%
— RN, i VTE KI5 R i KB s 2 —[2] [3]. VTE G5 & Bk i 42 7 B (deep venous throm-
bosis, DVT) A fiti #: ZE (pulmonary embolism, PE) [4]. VTE R4 —DEERETFHE, BALZMARE
B, EFEINAE BEAET RS e Rk i R e 2E R AN VA T I e 2 O RS, L AR S R R
A A7 TR I DA B 38 N 22 7 B IR KE[5]-[7] 0 38L& 24 iR VAl AL TR , T LA REARG BB IS FE2 R 1 2B
FBET- R . HATEr A, I B AT TR A AL ST 5 B e VP VTE XUK[8]. VTE [fk4EHRE
e B R AR, N T ARSI A A ZE SR, B NSNS A TR T R R B RS PR T RL9],
ARERIRNEIR [ s A A A 2 1) 22 M XS Pk TR E TR gk R

2. XREERERESR

VTE fEfifvfie & T ARORNLEIIR %, W R SIAE G IFRE S TR R (8 PR SR 0 3 A B2 AH SR I8 T
TR I 22 Fof B8 2R (O AH T A P [10] 0 R MUK, 55 0 I AL A A AR OQ (0 = A S TR R 3« i 0 37 o i (B
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A R EORS FERE ) A R BN B A i BRRES , IX S PR F AR Virchow =BRAE. ARFTJE
A, AT B R TR BUR BRI . B DHRRIRAS TR AR E AR BRASER S ki
WA R[] OWR TG, AR, (LR ZH PR B R K ST o v S A B BE A $ R A OG I
TERIBEE R 2 [12]. AFIR LY PDPN #ik. P-k#RZ KA. PAI-L ACETFE Al A8 SBURE B3 1)
VTE. AR IR FE N & il AN [ 23 B 2 P AEMIbR £, VAR EWIRIECE SUR B BERCY VTE F T
K72 SELFHh T ASE Nt B VTE (IS8 7 58 B8 U MU A 977 12 DA B AR 5 i A4 T/ RSGAH 26 1R R 093 22
RT3 [13],

VTE (1) A5 S A0 il B vh 22 SRR o Bides S 10 AR A 28 R AR S T HAb i AH 4 i 3, i
B R VTE RS2 SRR 20 202 B 5 1 3 f5[14] [15]. ZMhmIRN RS 33 VTE K. M &
. MR R e R AT RSB R TFARE, PLUAARN A S Pu a7 (RS EIRIT . W7
DL AT Be R S e YR 97 R BE 1R VE T ) A R AR VTE B RV B 2 B [ 16] . F | Mulder 58 AN 58 & ILEEAE: VTE.
W I A R . 2R R 4 DN H NIRRT B A BEEDHIR . P A RATT . R
e R TT RN LA ) VA 9T B B D e B 1 VTE fERG N R [17]. AT FE Rom s 7 1. D- k%
. FOEIKSFEEN RS I AR AR MR 858 KA VTE IfER % . Tsubata 55 A%
ARG JE A B FL+2 5 D- SRR G FH I, 1 S e A DG LA T s PR Tl B8] - 45 ) A5 FH (18] - 48T
ANREARE 20— (G R DR R S AE AR B T SE R T VTE (X . 7R e, CEHF R THRESEH T
KBS PEAG AR, DLBE Rl S I VTE /& A42[9].

3. KT IRE

JUEE 22 AR TR Ml (3 B B 3 v — MR TR AT BRI A 26, AR I AR TS SR A 13 2 78 o
MR BN A S o TR R EATD TR TR Ak 157 (risk assessment model, RAM) R #5 Bl 43 Fie &
B VTE KK BEAT 73 R [19]. X SERRLE i F8 8 5 SRS 75 14 i PR A JEL 07 12 1 e ] e A8 FH 25 ) T P A1
VTE KU B o (AN 2 b A FH 8 K LA A% E TS0 7T e AN 22 PRAR B K LA A FE (R R AR 26, JF AT R ik
AR E[20] [21].  H TGP b5 Bl AR SCHa ma A A A 0 U Al B3 4% Khorana RAM. Caprini
RAM J Padua RAM %5 . COMPASS-CAT RAM H T AH A 78 F S 5 v A B IS AR 4 48 ma HEFE AT
R RAM AT DU Eak i 5 XU (0 EL 2, (H AN 28 Ml A8 3 03 FH T Al VTE RAM SR Fi IR AR S 2k
TR 3R

3.1. Khorana R B&1EfE 1R

Khorana 1143 (Khorana Risk Score, KRS) & Khorana % A1 2008 4= 15 KR i —Fhaid | 112 4
R PP A58, AR AL B NGRS SRR = S, A FRERE AL . PLT THE. 408 A s gn i Ak
BSR4 P 3 4 T BRI Ak BB 4B 4 [22] . Khorana 25 A\ FE — T i B A 72 i 2 37 B 51 o HE S 3750 4IF
TIZARAR . KRS ZITFERFEHN VTE K TH, JEMANZ A EREmE, 55 E G R
[23]+ [ bR M A T2 s 1 i 27 2 [24] AR B s A A T2 G RRRRE A8 1A e [25] - AR 2 AF ST i Khorana ¥
gyxtfiE . AR/ RN . BB MRS R S AT B SR E, R B KRS Xt
iR B VTE 45— € R TRINAEF, FRESE A Rk . EAE MR R it 2 2415 . B, KE
FEUFSE T KRS FIA R, (HIX SR SR E AL . B UGN R) . A8 VA I () (7 TR EG AT SR AN, B
FaX P, KRS AR — B AR ES1[26].

2019 4 5[] I A b 988 2 2 RN PR S B A6 m 4K KRS TR iE [ 112 i VTE MIXK[27]. 1k
A, A FUR I AR AR B e i A VA R LA A A . Parker 25 A [28] 14— 0 [l i 1A A 7T 56 UF T
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KRS AT FRINF: B A E B3 76 B ) & AR R VTE, AT 1 R i HilE: e st Az T 004 F T & . iz R
R, X4 VTE RSHE & AR b B s R I A U2 KRS>2 4y, FeRtEm, BUBMER. FIFEE—IE
L [ TR T IR AL [25]. KRS RBUEARA— AN BRI F] R % B R V)2 i | 112
Bk, BRI AN B4 A 5 0 8] P R A A 1 — SE PR 3R (B TF-R) [29]. b TR IE BRIT RIS BUR, #2um
BT BFFTAERTIAYT, KRS PRSI A T3 [ i B 2, (H 36 BN 10 P34 8 i T4 E, KRS H1 (1) BMI
(B T e e B R

AN 78 48 P Z AR AL T il VTE BT . A RF 7o, KRS A J5 R 1 il i e 78 4 AE T [ OT fs
BN, AT TN EE 52— £ sk Bh A7 (I e £ I AR A7 %6 [30] . Yan 5 N\ [3L] R /R 7EiE &35, KRS
AR R RS, HIG FHE N 2 20 1) KRS = @ FE I S5 88 7« — [l B 7004 7 28 4 il i3
RIMRYE KRS RA 11%(1 535 1 1925 Jy v XU 3% . Dapkeviciute 25 A [32]% 7~ KRS > 2 B 4L 1f
FALT KRS N 1 i . R KRS JEAEA = KUK I FHE N 3 73, FEH A/ E M, (HIGAREIE R
FUEHN 2 73, KRS ToiE X 20 2 W (i U1 i B VTE A v JXUBS R e XU o o 39712 06T 1) e 300 A s 8
VTE R I Z6E S A4, KRS E 5 MRS VTE il B i Bog rr e, (ER - XU 8 3L
TR AE AN EE o A FH — i LA b (0 XU T B R AR e T A o 24 80 FH AR S 1 e (R BRI Y KRS B
IR — A5 S A XU 4L B AT 4 2 . ARYE KRS, BT i B 201590 14, g 2 b ek
BRI VTE JRUSSE: o of o 45 IR ZEL 1) A6 38 I FH 38— b BBURR B v RS o fh B 22 R0 8 R i A O TR 3% AL )
AR VE 53 (41 COMPASS-CAT 1F43) 5 4l A4 b &40 43 (B ROADMAP) BRG], R4 e Tt it S5 3%
VTE 45, (HAFRARBURE[31].

3.2. BURJG Khorana KU 44 R 5!

MR 5 ) KRS €145 Vienna-CAT. CONKO. PROTECHT. TiCOnco Al ONKOTEV RAM [26], ‘EA]
S TS TE L EE AU AL, FEJR KRS J:Al gy N SEmaie 3 K A2 VTE BT e 6 PR 2% 1 g 57 108
RAM, & 7E4 iRl e XU S8 R HERf M

Ay %5 N[33]#2 1) Vienna-CAT 1T840 N T AT IE P-b B2 D- R4, IX R A AT THE 78 g i
TIEAE VTE TR 2 FAEMbn &Y. 5 KRS AHELER, o] LS REHf IR IE A % & VTE RS 1)
JEBE, JEH T DUE AR N VTE FIMtEE. —IUH A /i £ KRS F Vienna-CAT A BT+ H A fifidie 3%
KA VTE IR DAL o AH AT P-3E £ 230 0 A IUE Bt BB AL BTG B, HO &7 A5 53R 45 [34]

PROTECHT RAM [35]/& il 75 KRS (1) 7l A% & Hp i N B 2R B v Ath i€ 4097 1T 2 H 9 RAM, CONKO
RAM [36]F tH 5t DAH LR RRE > 2 28R T BMI. —Di[EIBERT o2 9Pl 7 KRS, CONKO
RAM F1 PROTECHT RAM X fififie & VTE RITRIN . 120 50 2 B 3k T fifiie F % 1 KRS B (R, JIF
IESE PROTECHT RAM il CONKO RAM 7E1R A VTE =y KU it 255 77 THI R IR ZE[37] . Alexander %5
NG HTit 545 AR LA, 8

TiCOnco Al ONKOTEV RAM 12 I K1) KRS, {H i A 7 [ 5 it £ 25 21 AR 45 31 560E

3.3. COMPASS-CAT R TR

COMPASS-CAT XU PEA5 1 Y (risk assessment model, RAM)#& 7 2017 4 Gerotziafas 5 A3+ — 7
Z ity ATHEYE. GhIa) . AETF-TRIERRE T R AR AR, R T AL L A B R S R e 4 T
2 HE#[38]. COMPASS-CAT RAM &M T-Husiyr P46 )5, B35S B R A& JREAR K VTE Tl
PR 7~ DA R S he S R T A SR AL e, 2R R 7 O VTE i fa (> 7 7)) M IR fG 2H(0~6 7). AT
FLGE R Z AT ) R U 1 (95%) « RF S B IR (12%) «  BA P TREL 5 (98%) « ROC Hi £k 73 #T AUC N
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0.850, X% W] COMPASS-CAT RAM 1] LA Zikh ik VTE G fa 20 10 b gg & [38],  HHL XSl . FLIR
Jees RO 988 S5 0 LS iR BB VTE 28 XU A8 0 T 25 BiE [ 38]

COMPASS-CAT RAM [ 7EHE A S A 35 B I Mk e Rg 0 e 0 v R LR £, (7R it b A R e A
#, COMPASS-CAT RAM 2 filisBth i i VTE KR R I Bkt B T IR 7 [39]. 4R, A/DHFFR#E
JT COMPASS-CAT RAM i i 534 VTE #E47 [H1 it sk mrBE 1745 . Rupa-Matysek %5 A [37] Bl B4 57
FHAZBEARY T 118 43 e fifidfie S8 2 VTE (175 /s IR 3% KU Tl 1 AT 3R 1iE,  COMPASS-CAT RAM 5 G 1F 47 5
Jiliges FR A VTE M GR35, 5 KRS. PROTHEC F1 KONKO RAM AHELAS, %K R T- fifide
H VTE KA BA A TN GE /) o £ T 18 REE NI E b, Al m s o A 373 51 3E /N 20 A s
BEWIEIRTERE, X R IR R bR, 45 278, COMPASS-CAT RAM & fa2H
VTE (1R 4 %(62.7%, P < 0.001) 1 & & T FF K G 41(6.2%, P < 0.001), COMPASS-CAT RAM & G114 &
Je/Nu it B R A VTE IS fERG R, R BIRIE T COMPASS-CAT RAM it VTE & AE XK
TR E . BRI, D- R AN I 20 8 1 558 B2 il B VTE RAE MO fERG R &R, 78 R i
LAt g LI Y IR B R TR RE AR A, LT (5 A T )5 COMPASS-CAT #51[40]. Syrigos
G N[41]HH € 7 COMPASS-CAT RAM Tl Re, I 72 B RY FEfth b Aff 70 S & Tl e 8% VTE 1
RAM . [t S5 A BRI, ForboC ML W & i W & I 2 —[42]. AR, . B
PRIV~ vy ML 0 R I TURE 552 & A2 VTE 52 [K1 3 [43], COMPASS-CAT RAM A EN A i 8 AH 5 A
AR, WS T i B R SRR B IR, I A 4 T b R AR VTE FRURE . 1%
TSRS PR TR VP AN PTG T e S8 2 VTE RS0 5 S B, BBl i A B 4 R AT iR
INIZB IR UHE S 72 . Spyropoulos &5 A\ [44] 38 7~ A5 B HAG o 46 56 1) B A0 R A i B PE TIE, (R 0~6
K 7 53 52 UG FHE BT HEAEE, Fp VR zE . T5 B — 2D T R A 2L 1 i s 1k B0 iF T4 .

F T /N A s O PR R A 2R v T Nt s, LR /N e BB 3 BV T T R 2 AT . TUT
TPEIETT SRR ZGYAVE R OB K E B FECA TR, DA EIRIT O NIRRT VTE (A AR . AH
KM FCILIR[45], Filided I 2 232 20 43 W15 1fAS: () e AR B UIAR DG, e rp=lE /N i il 6 3 I () R A 2R v
TN Bt AR s I e R IR ) R A e T I DR A e B RS A I R T e 4 A B
B Sof it /N s SR AT IR PRAIE 9T, AR AT B S0 38 A P A 2R AN [ it i S8 R PR Tl R REEAT LSS, P
T 25 28 B IR R R I S A3 45 T B R 22 5, T B RORZ AR e V0 K 3135 e B0 WLl A
To TEARRTAES, 58— LUBF AT TR A L e e A kAR 28, AL T0, ABALIRIT

3.4. ROADMAP-CAT X & TEfG1EE

ROADMAP-CAT RAM /& Hi Sangare %5 A\ [41]2& T — WU ay AEVERT 752 I FiAss 2, B H3&E T i
e B IZWE RN, IR G T B BT 2 T SR AR H (MR AR S5 I 898 5 40 M B8t I I8 (7] (Procoag-
PPL)& ¥ 35 50N VTE i KU a3 b I XU () sttt Ve A= Pobn 40 48 RE11 Procoag-PPL (< 44 F5) Rl B 1)
MRI (< 125 nM/min) A& G, RZATMESE . R HAG B S BURER B v, HHRER L. 7£28
—AMEIT A 255 14> A I Procoag-PPL Al MRI A 5 35 #2 L VP48 1 MR P . % Procoag-PPL
ML AT MRI 5 VTE SFARRIASCPERLES, (ArEM RS 255§, ROADMAP-CAT #-4r 5 COMPASS-
CAT V¥4 BRI B3GR A VTE JRUS: IR S5 PR BH I TR [41] . A6/ B 50 5 T e ABE 2R o) i i s
B R VTE AT TN, wTae T Bl P VA V)b EAE IR IR b BAS 2 A

35. Hitk
Caprini RAM ]2 A AMEHI A B T R IKI[46], F HA A /0 e 2 B LA SVRL S o 1A &L
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PEAISCHIME . Padua RAM & FH T W RMEBE s K42 VTE MITRIN . 2018 4EAHI<T i e ], LR B
A S AT DL BRIl . R R AN A R AR DG TR AR L, (H 22 T5URE FE K B Caprini RAM
Padua RAM X} MR i35 VTE R R A HA — @ Wil {4, H Caprini RAM Lt Padua RAM FEHUR, 4§
FPESEAR[47]. — U 7R W] Caprini RAM RIAE Y AR ak £ 1043 e 38 1A 20 VTE RAM. fEX T i,
AUC 4 0.705, R Rk 82.35%, Caprini RAM 1] LUK 98.2%(1) VTE 1R 51N s K, # 82.4%
(9 VTE Ji R0 Ay U, R e R e A\ L% 4252 VTE TiiBi[29]. B4R Krasta 55 AWFFLIESE T Caprini
RAM 1] B -V it 25 3 1) HH B J5 SR PE Ui va 97, {2 Caprini RAM 8 A FH - P B B35 R 4= VTE
FOTRIN, T BER BRI B AT AT A PR 70 DL Bl U B0 0F o

4. BESRE

gr bATR, MR R A VTE RS L IR IR B3 i, KRS #AH CHR B HESE F TPl RE 1 112 &
& VTE RS, HAANME T . (7 o b R B s ke e, HE =SRR8, XFT VTE X
W ZRe SR M. B — A0 KRS 4 H 7ERE B i — e FE R gt 7 WO s i, (RZE 1R VTE =
A it e 5525 7 THI R DL 25 o COMPASS-CAT AMYAE SR 2% B S R SR B 78 th 3R B €1, 2 il
A IR R VTE A0 2 0 SR B 10 (R 7, 3 T Il i3 VTE XU i 25 &% il . ROADMAP-CAT
RAM R R FH & B A G AR A&, NEGIRIRNMA . B RAM &6 T4, MEAF, %6
LFI) RAM S IG R EE AR R B H W AE VTE WIS AR TH, A B TR AIRFA M Tk 240 0 = e R
HE—25 583 01 RAM IS 3 2 773, T R B IR o B 95 i R TR 28 S AR IS vl AT MR 3T RAM, X2 3R
MBS T RINES, BIETE R RAM T AERGPE, 7EIGPRM B i B R i, 5897 .

E&WE

P S R RN 24T BT H (NO.YKD2021MS003); 4 58l H A X BHEL 11 %15 H (NO.2022YFSH0092) ;
Wl EEXEZ%ZERB 7T H (NONIZY23150); W T HIEX BR B % T H
(NO.2023MS08014).
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