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FHFE (LMWH, 3¢ BB 28 ) %7 1o NOAC (RIS 4R ) 78 J7 J S48 56 VTE B & 77 269 AL X 3 (RCT) , 44N s RAF 7 3E 4T FoAHR
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Meta-analysis of the efficacy and safety of novel oral anticoagulants in the treatment of venous
thromboembolism in cancer patients

WANG Zuxiu', LI Xuhuan', YOU Peimeng’, ZHU Tingde', CHEN Lixu', YAN Yiqun’, PAN Yongping' (1. Dept.
of General Medicine, the Fourth Affiliated Hospital of Nanchang University, Nanchang 330003, China;2. Dept.
of Chest Tumor Radiotherapy, Jiangxi Cancer Hospital, Nanchang 330029, China; 3. Dept. of General
Medicine, Jiangxi Cancer Hospital, Nanchang 330029, China)

ABSTRACT OBJECTIVE To systematically evaluate the efficacy and safety of novel oral anticoagulants (NOAC) in the
treatment of cancer-related venous thromboembolism (VTE) patients. METHODS Retrieved from PubMed, Cochrane Library,
Embase, Web of Science, CNKI, and Wanfang database from the establishment of each database to August, 2023, randomized
controlled trials (RCTs) about the efficacy of low-molecular-weight heparin (LMWH, control group) versus NOAC (trial group)
in the treatment of cancer-related VTE patients were collected. After extracting the data from included clinical studies, meta-analysis
was performed by using RevMan 5.0 statistical software. RESULTS A total of 7 RCTs were included, with a total of 3 790
patients. Compared with the control group, the recurrence rate of VTE in the trial group was significantly reduced (RR=0.65,
95%CI 0.51-0.82, P=0.000 4), while the incidence of major bleeding was slightly higher than in the control group, but the
difference was not statistically significant (RR=1.13, 95%CI 0.83-1.53, P=0.45). The incidence of clinically relevant non-major
bleeding (RR=1.69, 95%CI 1.34-2.13, P<<0.000 01) and gastrointestinal bleeding (RR=1.96, 95%CI 1.15-3.34, P=0.01) in the
trial group was significantly higher than in the control group. There was no statistically significant difference in the incidence of
intracranial hemorrhage, all-cause mortality, and fatal pulmonary embolism between 2 groups (P>>0.05). CONCLUSIONS For

cancer-related VTE patients, NOAC is superior to LMWH in preventing venous thrombosis recurrence, and is not inferior to

LMWH in terms of major bleeding, intracranial hemorrhage,
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all-cause mortality, and fatal pulmonary embolism.
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i ik 1 #2 A4 2E (venous thromboembolism, VTE) f&
T B IR T RAE T IR R AR #Eh 4%~ 209" 7,
VTE =24 5 ili#4: 2€ (pulmonary embolism, PE ) Fll ¥R
Jik 1fiL ¥ JE 1% (deep vein thrombosis, DVT) B FHE . T8
[ — 35 B by VTE B35 I PR BOR T s, 9 4F 4 201
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VLAEA , [R5 F I 2 (low-molecular-weight heparin,
LMWH) — ELZ I RIGYT i AHOC VTE (1) F 22259,
F G YA R KAEBURAIAE L, B R T 55 LMWH B9 E A&
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I FF D Re s v J2 LMWH i T A8 ik . Lt I R A
WAERIREREAR DG VTE 3 SRS B AP BE 25 W) ok B R
LMWH,

A ORI EER] (novel oral anticoagulants, NOAC)
JEIRYT VTE B[] 70 S 2 A , T o pe T 5 )
RIS, I HBCR T A R . TAER A BEALX IR
i 5 (randomized controlled trial, RCT) 23 T NOAC Hi
LMWH GYFIRAE A OC VTE B9y 2", Horh i i g 2%
B, 5 LMWH At , NOAC 5 F8 % 5w 1 HH 1t XU
B SN (1551155 157 0L 0 s 23 o W6 % Y U S £ IO
[F AT RE 5 90 AR RRIE 1 25 5 WFoE 4 2 e S S ek
s BV AT A 22 A N A G NI, SC T NOAC H
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{SRAFAEREN] . ABEFEIR H Meta 53471 7715, B BT
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1 #EBRERE
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¥i % PubMed, Cochrane Library, Embase, Web of
Science  H I 3 5 BN P o R SO AR TR L AR Ol
PR BiIRE R e K IR E T TR R K LA B < i
FRZE” A T IRBTEER D HE” U EE VD PE” BT IR
UPHE” IR e MR I =7 R 7 kR
“ Bt AL HRA S, B SR % 3R] £ 4 “cancer” “tumor”
“venous thromboembolism” “direct oral anticoagulants”

“new oral anticoagulants” “ Xa inhibitors” “apixaban”
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“rivaroxaban” “edoxaban” “dabigatran” “dalteparin” “ran-
domized controlled trial” . >R H F @15 [H A AL &
B GHATRT R o KR B BRI e P &8 2023 4F:
8 H . A5t € 7 PROSPERO i, i4:HH5 & CRD420-
23468387,
1.2 MANESHRRRE
1.2.1 BFFEEAL
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122 BIFEXS
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Frk, () FELGEFHM . VIEE & F K& 4R (5F
G [ B R 5 1k 2 25 B A AR BT 2 i 1Y
KA IARAE) o (2) WEEL g S5« i RAH DGR 3222 ifi.
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1.3 CEtHIE S B RHRE

2 2058 & A ARYE FIRIA S HERR PRI AT
B AR BB BEAT 28 SRR s 2R BB, B SR
MESK SR 3 AW H IR L A ORI SE 2 TR SR AR 4 b
Fo PEBCHOR HLAZ SRR, 38 o b R S HE R B A
AU SE IS, F2E — 203 0 (] 132 4 SO E S 5 A A BE
o PEMUAE B TS R RIS S —AEH R
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fE I & (relative risk, RR) | XUK: 22 5 (relative deviation,
RD) MGeit , £%00 5t 41 L) 95% 5 17 X 1] (confidence
interval, CI) &R o R 3 B 0T B AF 1R R R oy

2.2 WMNNERETMER

SCHR BT R AN 2 2R 7, 9 A SR S A i 7 XU 4
o 7 SCHRIZE A Oy 320 S AR XUBS: 5 BT AT SCHIRESI A
B TR A 6 TS T I S Rt AT TR
FASEIEAR , 55— R B B 2 75 TR A
SERBEATI . BARBTE N AR LI 2 813

S SRR ARG FR
RN (n=13 654)

ERILOERIRESTN
(n=0)

iR A AR

| wmmsice=350 |

B 1A L 4 2/ 15 0 SRk

(=3 246) HEBRSCHk (n=3 239) :

FZ AN Meta 041 (n=699)
AN LA (n=1586)
fEAIFE (n=122)
2:ilid 5k (n=831)

TeHHE (n=1)

BEMASHRG=T) |

B1 X#EtiFiERiE

T(Tjg/g\7k7ﬁa20050 Random sequence generation (selection bias) —
Allocation concealment (selection bias) _
2 &HR Blinding of participants and oy R
21 iﬁﬁ*ﬁ%%%'—ﬁgW)\ﬁﬁﬁgzt'Tg.% Blinding of outcome assessment (detection bias) _:]
Incomplete outcome data (attrition bias) _
PR IEAT 3 654 e AH STk, 388 3 Bl e b A L i Soloctverporing (oporing i)
Other bias
K& B R SG , AW A TR (W)RCT™ ¥, Ay 6w s% 7e% 1oon
3T0GIEF . SCRFERTRILE | WA AR | (Bowere Ousrsai Brovmoe |
WL, B2 mEREEEE
Rl HNHAREERER
e fi THE Ttk , NI, THiH filiia) 3
[ Sy TRIER A S 1 SR
R Ed et WA MED B we LN Epsi SRIE R 1 T pr— i Skt
Agnelli 20207 ST 51967 49 ESMEE(ERYE  AEER 0% (B 7% LB 1% IRERAS FIRMIE 10 mg bid, 4T 4, AIFR200 UKol EHET 6 DRBBROD
DVTHBAIPE 9% b ERAS 10% ; BEMRaiATAL 89%; [tk JK/5 5 mg,bid AR 150 TUKg, gd
185%; RS 7% 3Ll 1%
McBanell 2019 WS e 48 R R 6% W 17%; 5L 9% MR AK BIRIDYEL0 mg,bid JEAETd;  SRRFE2001UKg, qd HEEEL 6 DRBAGE
DVTTUMAIPE 9% TR 10%; BRIRTRIFI 16%; L350k J6J5 S mg,bid MR 150 TUKg, gd
it 4%0; TSN ERbE 8% 3L 1%
Mokadem 2020°" 0050 6l 58 IR BEROG AR % LRERRS 1% 3t BRI mg bid {474 LMWHL KA Z Tmgke, 6 0QD
DVT PR R 00%; F 6% SRI5 5 mg,bid E12h 1K
Planuette 2022 74 8“6 49 FBEEERE BB 0% 0 18%; TR 120 R ETE RS RIECDH 1S m, bid LRl BAFE200 UKg,qd 5L 3 DQB
DVTSERIEPE  13%; febbAA R4 8%: IR S 8% b 21%  difRJR 20 mg, bid MR 150 TUKg, gd
Raskob 2018 500 M 6 50 TR S5 E R 150 B 15%; L5 12%; IRAT RS IMWHIRTEDS d R IR RIFE200IUKg, od, 1551 12 DRG0
DVTTUMAIPE 130 HE TS R4 11%; BEIRTFM 9% s L3 FEV0HE30 60 me,qd MR 150 TUKg, gd
it 5% MR 11%; 1Al 10%
Schrag 20231 B0 863 45 EEPHEEERIE SRS M 18% B 1% MIRE RS RERARFMEEIASL RELEDARENSGSE ¢ 0200
DVTSBAIEPE S Gbb RS % A 80 el 4% WERVZ R B R e i e (E I E kit
TNOACHAIG ELMWH i1 i
Young 2018 ww 653 AR 4R 25% 0 10% W 10%; IR RAS AIBDHEIS m, bid, K21 BIFR200UAg qd BT 6 DRBMGI6D
DVTHEAEIPE  17%; TR 10%; BERTUTAS%; L3E  d;R7520 mg,bid A RI 150 1Ug, gd

110%; RZ 8%; 1 10%
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Other bias

B3 fmiaX = E

2.3 Meta &R
231 VTEHE K%

TR A T VIEE kK3, &W9ERTS
R FE(P=0.63,1°=0) , % FH [ 5 R0 A5 R k47
Meta 4387 o 45 5 s, 5%k BZLAR L, 56 4 e Y
VTE & % X i 3 B AR (RR=0.65, 95%CI }y 0.51~
0.82,P=0.000 4),TEWIK 4,

NOAC LMWH Risk Ratio Risk Ratio

Study or Subgroup _ Events Total Events Total Weight M-H. Fixed. 95% CI M-H, Fixed. 95% CI
Agnelli 2020 32 576 46 579 291% 0.70[0.45, 1.08] -
McBanell 2019 1 145 9 142 58%  0.11([0.01,085]

Mokadem 2020 3 50 5 50 32% 060[0.15,2.38] 1
Planguette 2022 4 74 6 84 36% 076(0.22,2.58] I
Raskob 2018 34 522 46 524 292%  0.74[0.48,1.14] i
Schrag 2023 20 330 27 308 17.7% 0.69(0.40,1.21] ™
Young 2018 8 203 18 203 11.4%  0.44[0.20,1.00] ™
Total (95% CI) 1900 1890 100.0%  0.65 [0.51,0.82] *
Total events 102 157

Heterogeneity: Chi*= 4.38, df= 6 (P = 0.63), F= 0% l0.001

01 10
Test for overall effect: Z= 3.56 (P = 0.0004) Favours [NOAC] Favours [LMWH]

B4 WHEZE VIEE X ZEH Meta 53t 7R El

2.3.2 R &A%

TIREET IGE T ORI I R AR ST
ittt AL (P=0.35,1"=10%) , 2% JH & 5 %500 F #1
AT Meta 78T 255 R, 1AL £ A K I3 AR
PR AT BB, A 22 5 g2 B L (RR=1.13,
95%CI 4 0.83~1.53,P=0.45) , £ WK 5,

NOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H,Fixed. 95%Cl M.H, Fixed, 95% CI
Agnelli 2020 22 576 23 579 315%  0.96(0.54,1.71)
McBanell 2019 0 145 2 142 35%  020[0.01,404 &
Mokadem 2020 2 50 4 50 55%  0.50(0.10,2.61) —_—T
Planquette 2022 174 3 84 39%  038[0.04,356 —
Raskob 2018 29 522 17 524 233%  1.71(0.95,3.08) -
Schrag 2023 17 330 17 308 241%  0.93(0.49,1.80) —
Young 2018 1203 6 203 82%  1.83[0.69,4.86] T
Total (95% CI) 1900 1890 100.0%  1.13[0.83,1.53] 4
Total events 82
Heterogeneity: Chi*= 6.65, df= 6 (P = 0.35); = 10% 0 o 0‘1 P 100

Test for overall effect: Z= 0.76 (P = 0.45)

Eb5 MEBEKXEMEEZRE Meta 2347 7R A E

2.3.3 CRNMB &A%

6 IAFFT G T CRNMB K 2B, 5T
TGt SR (P=0.44,1"=0) , K F [ & 2500 4
RUEAT Meta 5307 . 455 0w, 5% LMWH IR YT 19 &
TAHLLEL , H232 NOACTRYT I 3 A& £ CRNMB U
1 (RR=1.69, 95%CI 24 1.34~2.13, P<<0.000 01) , 3
L 6,

Favours [NOAC] Favours [LMWH]
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NOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H, Fixed. 95% Cl M.H, Fixed. 95% Cl
Agnelli 2020 52 576 35 579 333%  1.49(0.99,2.26) =
McBanell 2018 9 145 7 142 67%  1.26(0.48,3.29) D
Planguette 2022 8 4 5 84 45% 1.82(0.62,531)] T
Raskob 2018 64 522 43 524 409%  1.49[1.04,216] -
Schrag 2023 19 330 8 308 7.9%  222(0.98 4.99) _
Young 2018 25 203 7 203 67%  3.57(1.58,8.07] —
Total (95% CI) 1850 1840 100.0%  1.69 [1.34,2.13] *
Total events 177 105 K N N §
Heterogeneity: Chi*= 4.82, df= 5 (P = 0.44); F= 0% o1 01 10 100

Test for overall effect: Z= 4.42 (P < 0.00001) Favours [NOAC] Favours [LMWH]

El6 MHEZE CRNMB X 4R Meta 5 7Rk E
234 EHFETR
GTIMFFE" 1 RIE T e FSET- R, SRS
T2 SR (P=0.33,1°=13%) , 5% F [ 52 %5007 A5 A 7k
17 Meta 738, 455 MR, 2 40 A9 A BT A0,
ZRHGHFE X (RR=1.02,95%CI }0.90~1.14, P=
0.79) , TEILEI 7,

NOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H.Fixed,95%Cl M_H, Fixed. 95% CI
Agnelli 2020 135 576 153 579 356%  0.89(0.73,1.08] o
McBanell 2019 23 145 15 142 35%  1.50(0.82,2.76] T
Planquette 2022 19 74 20 84 44%  1.08(0.63,1.86] 1
Raskob 2018 140 522 127 524 29.6%  1.11[0.80,1.36] -
Schrag 2023 7 330 57 308 138%  1.16(0.85,1.59] ™
Young 2018 48 203 56 203 134%  0.86(0.61,1.20] -t
Total (95% CI) 1850 1840 100.0%  1.02[0.90, 1.14]
Total events 436 428
Heterogeneity: Chi*= 5.76, df=5 (P = 0.33); F=13% 001 01 10 100

Test for overall effect Z=0.27 (P = 0.79) Favours [NOAC] Favours [LMWH]

E7 MAREEEIET I Meta 3T RRAE

2.3.5  JHARIHE I A A

AT S RGE TIEAE B & AR R AR
6] TCGE it b (P=0.21,1"=35%) , % JH [ 5 5000
BERIZEAT Meta 7007 o 455 /R IR BG4 R AT fLiE
I & A R g 3 R T R IR (RR=1.96,95%C1 Hy 1.15~
3.34,P=0.01),TEWLIE 8,

NOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M.H,Fixed, 95% CI M.H, Fixed, 95% CI
Agnelli 2020 11 576 10 579 50.0%  1.11(0.47,2.58) —a—
McBanell 2018 0 145 0 142 Not estimable
Raskob 2018 20 522 6 524 30.0% 3.35(1.35,8.26) —
Young 2018 8 203 4 203 200%  2.00(0.61,6.54) I
Total (95% CI) 1446 1448 100.0%  1.96[1.15,3.34] -
Total events 39 20
Heterogeneity: Chi*= 3.09, df= 2 (P= 0.21); F= 35% s 02 T )

Testfor overall effect: Z= 2.47 (P = 0.01) Favours [NOAC] Favours [LMWHI]

E8 MWHABEHMEDNIMA £ R Meta 5317 FR I E

2.3.6 RPN A AR

ATFRGET > ORIE TN i R A A RS ]
TGt 5 Btk (P=0.87,1°=0) , R I ] 0 A A
17 Meta 08T 255 o, % BRZL R (4 i Py ot & A2 2R
T IRged B 22 R IG5 L(RR=0.37,95%CI Jy
0.10~1.41,P=0.15) ,FE WK 9.

LMWH

Risk Ratio

Study or Subgroup _ Events Total Events Total Weight M.H.Fixed, 95%Cl

Risk Ratio
M_-H, Fixed. 95% CI

NOAC
Agnelli 2020 0 576
McBanell 2019 0 145
Raskob 2018 2 522
Young 2018 0 203
Total (95% C1) 1446
Total events 2

Heterogeneity: Chi*=
Test for overall effect: Z=1.45 (P = 0.15)

2 579 31.2%

1 142 189%  0.33(0.01,7.95)
4 524 49.9% 0.50(0.09,2.73)
0 203 Not estimable

1448 100.0%  0.37 [0.10,1.41]

7
0.28,df=2(P=0.87);F=0%

0.20(0.01,4.18) & %——

—_—

S~ T

0.01

01 10
Favours [experimental] Favours [control]

100

B9 PEBEMMN LM% % RE Meta 5317 FR K E
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7 Meta 70 #r . S5 s I8 41 & e PE &4
WG T X R4, H2Z3 L5 %2 X (RR=1.26,
95%CI 4 0.34~4.66,P=0.73) , £ LI 10,

NOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Fixed. 95% Cl M.H, Fixed, 95% Cl

‘Agnelli 2020 4 576 3 579 750%  1.34(0.30,5.96) %

Mokader 2020 0 50 0 50 Not estimable
Raskob 2018 0 522 0 524 Not estimable

0.01 01 1 10

Favours [experimental] Favours [control]

Young 2018 1 203 1 203 250% 1.00(0.06,15.88)
B 10 WHABRHEHIMYEPE X EEH Meta B FRWE

2.4 BURESH

X 45 T2 SR Fa bR tE A TR T, R IR A B 25
ST I, KA E5 SR W 3 b 45 SR T A kA i 3k
A LA R o HAE I AR X — S5 R e bR &
B, 5B Raskob 5% Agnelli S5 HF 5% J5 5 1 1 25 e
I s 5IB% Raskob 5" "W I , G IF AR KL T 5 m Ly
PR BRI, B IR R X A A AR LT 11,

Meta-analysis estimates, given named study is omitled
I Limi

Total (95% CI) 1351
Total events 5
Heterogeneity: Chi*= 0.03, df=1 (P = 0.86); F= 0%
Test for overall effect: Z= 0.34 (P=0.73)

1356 100.0%  1.26 [0.34, 4.66]

100

| Lover CI Limit OEstimate 1 Upper C Limit
Agneli 2020
E:L-.; NcBa
#
«
=
s
S Reson 2018
®
Young 2018 |
1.9 334
RR
E11 HHENME SRR TE

3 1Tig

JERE S VTE By fe R R ML AT B2 i A A= A
LA R ol o o A A I ARG 224 v DA T A a0 af A ) T
B AN, g 0 b e R IR B8 R T R R R R
ik, DL R S IRAEAT e i AE O o 1B 1 22 65 2 T e
AR HEEE I S Al /MCRAE™ . A FRAG T, &4 VTE
(R E R AR S5 B FE T KU AR AR T & 4= VTE Y ]
PP R R 2 3 AR, Nk LR K
PR R VD BERBT R 7 BE 45 NOAC 7 Hil b By B A )
KARdT A VTE S G R B — e fi . M LMWH
FEA AR TP ) BB T BUR R R 2% R E A
K VTE BEIRITRCRTICEAR B WU . PR, I R 7 22
— PO A AR 25U LMWH.,

AN A T I RCT, %} NOAC #l LMWH 4 J7 ¥
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