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Network Meta—analysis of novel oral factor X a inhibitors for the treatment of pulmonary embolism in

middle—aged and older adults
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ABSTRACT: OBJECTIVE Middle-aged and older patients with pulmonary embolism are at high risk of bleeding, and the selec-
tion of novel oral factor X a inhibitors often involves a therapeutic trade-off between efficacy and safety. This study aimed to pro-
vide evidence-based support for individualized clinical decision-making. METHODS  Multiple Chinese and English databases
were searched for relevant randomized controlled trials (RCTs) published up to November 24, 2025. The study was registered in
PROSPERO (CRD420251186099). After assessing the methodological quality of the included literature, a network meta-
analysis was performed using Stata 16. 0. RESULTS A total of 28 RCTs involving 73 764 patients were included. The results
showed that rivaroxaban was associated with a higher overall clinical response rate. The incidence of bleeding was lower with
apixaban than with the other two drugs. The incidence of major bleeding and clinically relevant non-major bleeding was lower with
edoxaban than with rivaroxaban. CONCLUSION  Rivaroxaban appears to provide better clinical efficacy in middle-aged and
older patients with pulmonary embolism, whereas apixaban offers a safety advantage. In clinical practice, drug selection should be
individualized according to factors such as the patient’s bleeding risk.
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Tab 1 Basic characteristics of the included Chinese studies

i1 1k AW/ (Tt ESIEC Va9 T it .

FRKE ORI gyl 7 e
- W T HE 4] W ok R 4] W kA P HE S N

Ey gy L XA Rl XA B2 ot ftn

Tsf 2 PE 48/48 54.131+6.85 53.84£6.91 25/23 26/22 Api2.5 mgbid+Ret War 2.5 mg qd-+Ret 3IT™MH OO

2021

R ZAE BRI R 42/42 73.16+3.49 73.48+3.41 28/14  27/15 Riv 10 mg qd+LMC War 3 mg qd+LMC 31H 00

20207 49 PE 5000 U qd 5000 U qd

KR BAEAMEPE 52/52 72.042.6  72.6+2.6 24/28 27/25 Riv 10 mg qd+LMC War 3 mg qd+LMC 3~61MH O

2018'* 5000 U qd 5000 U qd

FH BELMEPE 37/37  63.6241.12 63.65+1.13 20/17  21/16 Riv 10 mg qd-+LMC LMC 5 000 U qd 34 H )

2020 5000 U qd

W&l BAEAEPE  64/63 64.8615.25 64.02£5.17 35/29  33/30 Riv 20 mg qd+LMC War 2.5 mg qd+LMC 3/ H @

20221 100 U-kg 'q12h 100 U-kg 'q12h

w A ZAEPE 33/32  69.72+8.35 70.09+7.67 17/16 18/14 Riv 20 mg qd-+LMC War 3 mg qd-+LMC 34H 0D

20221 5000 U bid 5000 U bid

TR 2P E I 30/30  62.6+13.3 62.8+13.5 18/12 21/9 Riv 15 mg bid LMS 100 pg q12 h+  30d @

201812 M 4 9E 5 3F R War 2.5 mg qd

Jile BRIk i A
JRPE AR il I M #2 100/100 69.8745.58 70.6345.05 57/43  59/41 Riv 20 mgqd LMC 5000 U qi2h+ 34 0D

20231 g5

War 3 mg qd

 (note) : PE, ifi #% %€ (pulmonary mbolism) ; Api, B R 7> F Capixaban) ; Riv, F| {70 P (rivaroxaban) ; War, £ 1: #k (warfarin) ; Ret, fi £ 5 fif§
(reteplase) ; LMC, {4 F i J 5 (low molecular weight heparin calcium) ; LMS, {4 F & i Z #1 (low molecular weight heparin sodium) ;
@, BAEE (total effective rate) ; @, K I (major bleeding) ; @), Ml PRAH S (4 Kt 1fiL Cclinically relevant non-major bleeding) ; @, /1N 3 ifiL

(minor bleeding) .
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Tab 2 Basic characteristics of the included English studies

T, % L/ (Tt PR/ CF /4 T .
wacrgy RN e e uma wea owma 0 f
Harry R. Biiller PE  2419/2413 57.9+t73 57.5+47.2 1309/ 1247/ Riv20mg Eno1.0mg-kg '3~127H OO
(2012)14 1110 1169 qd bid+ War ®
Harry R. Biiller DVT/PE 4118/4122 55.7£16.3 55.94+16.2 2360/ 2356/ Edo60mg War 3~1240 0 OO
(2013)1%] 1758 1766 qd ®
Xianchen Liu (2015)") DVT/PE 2 676/2 689 — — — —  Apis5mg Enol.0mg'kg' ¢MH DO
bid q12 h+War
Philip S. Wells DVT/PE  602/595 58.2415.6 58.4+16.0 354/248 340/255 Riv20mg | 6™ OO
(2016)1"7 qd ®
Marcello Di Nisio DVT/PE 4 141/4 141 — — — — Riv20 mg Eno+War 3~1290H @
(2016)1*] qd
J.I Weitz (2017) 1! DVT/PE 2234/1131 57.9£14.7 58.8414.7 1222/ 643/488 Riv20/10 Asp100mgqd 6~127H OO
1012 mg qd @
Alexander T. Cohen ~ DVT/PE 2676/2689 55.9+16.0 55.4416.1 1325/ 1349/ Api5mg Enol.0mg-kg' 61H OO
(2018) 2" 1351 1340 bid bid+War
Marjolein P. A. Brekel- DVT/PE 4 118/4 122  64+15 6614 1607/ 2143/ Edo60mg War 3~1290H ©
mans (2016) 2! 2511 1979 qd
Xianchen Liu(2016)® DVT/PE 1 653/829 - - - —  Api2.5/5 TR 24rH OO
mg bid
Marjolein P A Brekel- PE  1650/1669 65+15 64=+15 — — Edo 60 mg War 3~1290H O
mans (2016) 2 qd
Marcello Di Nisio DVT/PE 4118/4 122 — — — — Edo 60 mg War 3~1240H @0
(2017)124 qd
Linli Duan (2016) PE 30/32  54.8+11.5 53.8+12.8 16/14  16/16 Riv20mg Eno100U-kg ' 3~61TH OO
qd q12 h-+War
Andria Medina DVT/PE 4143/4149 5494152 54.24+15.3 - —  Edo60mg War 3~1240H @0
(2017)2¢] qd
Mashio Nakamura DVT/PE  40/40  64.3£13.4 66.1£17.7 22/18  17/23 Api5mg War 24 J 0
(2015) 17! bid O®
Martin H. Prins PE  1200/1197 58.4£17.9 57.9417.5 671/529 630/567 Riv20mg Eno1.0mg-kg ' 3~127H QO
(2015) ] qd bid+ War
Annie M. Young DVT/PE  203/203 — — 98/105 116/87 Riv20mg LMWH 6™H OO0
(2018) 12 qd
Gary E. Raskob DVT/PE 522/524 — — — — Edo60mg Dal150U-kg ' 1290H OO@
(2017)1 qd qd
Annie Young (2017)% DVT/PE  203/203 — — — —  Riv2omg Dal150U-kg’ ' 6¢4MH D@
qd qd ©)
Marcello Di Nisio DVT/PE 294/273 64.4+11.1 63.3£11.7 156/138 147/126 Edo60mg Dal150U-kg ' 6~124H OO
(2019)1? qd qd ®
Gary E Raskob DVT/PE  378/393 — — — —  Edo60mg War 3~1240H OO
(2013)5] qd @

1 (note) : PE, fiifi#8 2£ (pulmonary embolism) ; DVT, B # ik 1fiL #2 (deep vein thrombosis) ; Eno, fi#5 - 2 (enoxaparin) ; Asp , B 7 PE#K Caspirin) ;
LMWH, i 7> &2 Jif % (low molecular weight heparin) ; Dal, ik Ji 2 (Dalteparin) ; @ , 47 5% (total effective rate) ; @ , K Hi il (major bleed-

ing) ;s @, I RAH & AR A H It Celinically relevant non-major bleeding) ; @, /N Ifit (minor bleeding) ; “—", TG %¥ (no content) o

3 iFit BERF IR, S 3L VD BEAE W N Hh 2 AR B8 3 T i
REA: it ZERIR Meta 73 A1 22 58 £ 4R I8 AT, FHERAL | H B A AR .

B RT S o RIS TR L 2 T A2 1 2 A rh 2 AR AR AR Ty T A BRI R A AR R T

B L TR M E AR RN A 28T RCT A JE X a A F#0HlF) , H SUCRAHEF % — , X 5
73 764 B H , RGE LI T 3 — LR 257 50 EINSTEIN-PE %5 [# b & A £ fhuts RCT K% 00 45
gt Hiph AT STk AP EAEMA  e—20 HARSIE TR0 24 sh2f et . 0 iR
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Tab 3 JADAD scaling scale included in the study (Total score: 10 points)
BB MR RAAY BRG44SR (34 Ay T A
T 20211 3% 253 24y 75 B
WesE 20207 3% 44y 3% 104y A%
SAgEE 2018" 34 443 34% 1043 A%
ZaAi s 2020 343 45y 35 104> A%
W4 77 202217 34y 24y 24 74¥ B4
T gEAE 2022111 35 445 35 104> A%
TEKY 201817 343 45y 35 1043 A%
3 e 20231 35y 445 35 104} A%
Harry R. Biiller 20124 35 453 34 1043 AL
Harry R. Biiller 2013 34% 449y 34) 1043 A%
Xianchen Liu 20151 34y 44y 3% 1043 A%
Philip S. Wells 2016!""! 3% 4% 345) 1043 A%
Marcello Di Nisio 2016 24y 34 245 75 B%
J.L Weitz 20171 34y 445y 35y 104 A%
Alexander T. Cohen 2018™" 35 455 35 1043 A%
Marjolein P. A. Brekelmans 2016 24% 345 24y 755 B%
Xianchen Liu 20167 345 455 35 1043 AZ
Marjolein P A Brekelmans 2016 24y 34y 24y 755 B%
Marcello Di Nisio 201724 341 45% 35 104 A2
Linli Duan 2016 24y 24y 14 54¢ C%
Andria Medina 201729 34% 45y 35 1043 AL
Mashio Nakamura 20151 24% 24% 153 555 CZ
Martin H. Prins 20152 35y 45y 35 104> A%
Annie M. Young 2018™”) 24} 353 24 75y B4
Gary E. Raskob 20172 2% 3% 243 75y B4
Annie Young 2017 24y 353 243 755 B
Marcello Di Nisio 201972 243 35 24y 75 B4
Gary E Raskob 2013 24% 345% 243 75y B
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Fig 3 Network evidence relationship diagram of outcome indicators
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