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ORIGINAL ARTICLE
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Comparative effectiveness and safety of edoxaban,
rivaroxaban, and apixaban in patients with venous
thromboembolism: A cohort study

Toshiki Fukasawa?® | Tomotsugu Seki'*® | Masayuki Nakashima®
Koji Kawakami®
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* Lancet Haematol. 2019 Jan:6(1):e20-e28.
T Ann Intern Med. 2022 Jan;175(1):20-28.
£ BMJ Open. 2018 Jun 22:8(6):e020286. 15
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e 18~99mPDVTEERE ( BADONY F—v 3 VIIECRERGEEMAEOERZD L ICEER®
o [VTED ABTHE%] AND [EiREZHT DK
o VTED ABtfE# 1 DPCT — %
o HRIZMIOEFER  DVTILCT or TEGERHIREBE Kig®E / PEIZCT or iy >+ 77 4
« 2016 12H21H~2020%F2R828ICT FF Y > UnN—OFH Ny FEFH U 23R ICHEE G
HEEBBEAIR— b YU —H. look-back periodiZfH&{&180H)

DOAC

T RFHNv 201498 26H HHAANZ2014F9H26H~E T 5 &
JN—pOFH/> 2015898 24H TRFYNVICTH /N, T R
TEEFY Y 2015%F12H21H

« VTERE®RTHLAIC, DOACZHI (VIERE~IF— I > b U —F TCOFRROTURBREILFE)
« OKR—PFPIVHPY—FIIT—RZRX—=XEICIB0HULEEFRKINTWE Z EHDE

* Vasc Med. 2015 Aug;20(4):364-8.
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MRT YA > L BRAERE

BRI B AT EA fE

IEROFURERSE CROBI~/SY > 25000 U, 7+ > &/%U X & =5 mg/day) Wvﬁgﬁgﬁx
FZ2 It R DDOACD LT [180, -1]

TILT7 7V, REANT v HEFEBODOACHILS

DOACO &G (LEME). OEMAE., TEREEARFMEZEOVIETE)

DOACOER (EEDEBRE. PFEULOFESE. IR [-180, 0]
DRI, DPNERX T REY Y TIHAEICET 2

ARET — XD XA (B1KD3.6%)*
CYP3AAHh D/ £/ IIPHEERDRALGIHEEIERZE T 2FA DOHH
BRHRAETDODOACDHILA

* Complete-case analysisid, 95% A EF DT — & HFENILEDREER W
J Clin Epidemiol. 2021 Jun;134:79-88.
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148475 28 AL 148475 148475
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THDGap 10H @D Gap 14H o Grace period

Grace period : 14H
SEEEEEHAR (14 +28+ 7+ 14+ 10+ 14 + 14 = 101H)

Stockpiling algorithm : FE L Y  BWLEZ2IC L 5753 (Stockpiling) ~DXF4L
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o VTEDSRk2HTIE., BRETIEILCRABREZEKRT 2N H L7120, EHHNT

o VTEDO ABem# (DPCT—%) : £&w4A. AROZE L L -7-BR4. EEERZRD
WA LT-ERA. AEBRRERES

o BREZKTDEEK  DVTIZCT or TEBEIREBE Kiw®E / PEIZCT or i > F 77 7 4

MDOEEMEDT —XEDY =AW EHMBICHR S D, BIREETCVTED APRE

EBEDOHERHIANTWDTZSD, TDL O BRBENVBRTART 256, RA—[EEERE THRE

2\ HRlEENBIESWIEAS D

T MNOLOERENS AN S, BREIXDOACEM TRAZE (= nondifferential) & 8%

SNB=H, BEXRKIZIEINATIHAANIZLWEASD

* Vasc Med. 2015 Aug;20(4):364-8.
T Thromb Res. 2010 Jul;126(1):61-7.
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o BRDONY T —2 a3 VIR CINERAREFEOERZ S LICERS
o MM : [ICHDEHER] AND [Fi7] (RE 88.9%. HEE 99.4%)
o REMRT: [EMITHTEZE] OR [ICHDO ARE% (DPCT —%) |

f

e Gl
o FATHIRCHILGRZEMEOERZH LICESRK
a0 [GloBm%a] AND [ AESR AT, 807 — 7 LRERERMT. Filv]

BRERT . [EFRFTOEE] OR [GIDOATHE% (DPCT — &) |

* Ann Intern Med. 2020 Apr 7;172(7):463-473.
T Ann Intern Med. 2022 Jan;175(1):20-28.
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¥ Pharmacoepidemiol Drug Saf. 2021 May;30(5):594-601.
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OF—bFrIZI VR =D BLUTORDLBEWVES X T, as-treated approach T AI80BE DBFL* T
T MO LORE (B ELEEIER 4 ISEHHEEEH)

IR REDH I

DR OIREZEADY) Y FH 2

BEEDOBREE

S Aw

DR 7 U =y 7 ~DERfE, NERECE AT — LA~D AL

AERAIE 0T (2020F7A31H)

* N Engl J Med. 2009 Dec 10;361(24):2342-52.

T Eur Heart J Cardiovasc Pharmacother. 2018 Oct 1:4(4):220-227.
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it 5% TH A LBEZE PR 2/

BmDOHBITHUY ITERNA T X2 B0 REEDNDH 7D, BEOREEZELT HEBLT —
AN—=X (A ELTWI=7=8_ inverse probability of censoring weightingl£iTh 7 hH - 7=
BERTOREWS) ZEebHh Y, FIHUYICEL (HBTEELRNIEIRD oNT . EIRANAT
ADEEBIEMEE R T

1.185 @ As-treated approach
1.095 -
o
1,004 - e .
‘ . 8
’ . .
,,El’, .- , A
0.914 4 e
e
g -.—/’-‘E-;’;’?:'::'-'-T"';!'_: ....... foormom P ———  CRE Lt A
0,504 SRR “ : - - = Rheumatology (Oxford). 2020 Jan 1:59(1):14-25.
S 10 15 20 25 30 Am J Epidemiol. 2022 Jan 24:191(2):331-340.

24

Difference in Both Switching and Censoring Rates



Eﬂ:/ _\\_U_/r . /\EE 1/2

Disjunctive cause criterionz AW THZ S % EIR L 7= (FREREICIZHESR L 72)

C BELTYRALDEL LN DEL L H—HORETH ZEHE EIR
¢« RAIEHEHAFT O 7 0+ FFHES 3
o BRIFRBULAELZL

European Journal of Epidemiology
https://doi.org/10.1007/510654-019-00494-6

ESSAY

Principles of confounder selection

Tyler J. VanderWeele'

Received: 25 October 2018 / Accepted: 8 February 2019
© The Author(s) 2019, corrected publication 2021
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WMETHA > HEFE 0
AOREETRRE (MR k) [0, 0]
Jk— b bU—% (20155, 20164, ) 0, O]
T4 T7RZAIN ((FE, BMI*, MZERE™) [-180, 0]
VTED#E#E (DVT. PE) VTERAE H
VTEICX S 2 41868 GEROURERE L, mieamELs. IVC7 4Lk —) [VTEREHR, O]
HEEE (BMEES. BLEES. HIOBE, ) [-180, 0]
EHRIER (Frim/ k3, NSAIDs, ) [-180, 0]
R EEA AR (ABE#. ABTB#. k=2 EH) [-180, 0]
%28 (HbAlc, eGFR)* [-180, 0]

*PSEHOZIEOY AT 4y Z7RARBETIIZIEERBRAET. 7T—X%2EBIT 2071y FEFICEWT,
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21



W AT AT

BRIOR—R 7 A VI DRE
Propensity score matching weights % £

79I FHLORBEREINSOHETE
B AT & Kaplan-Meier& % £ /4

T FHLORERILDHETE
5 A {F = Poisson[@fg €T L& {FEH
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BB ONR—X T A4 U EFEDREEE 1,

EHDEFE
Estimand
Treated patients Reference patients

IPTW 1/PS 1/(1—-PS) REHICHE T BATE

. . (Minimum (PS, 1-PS))/  (Minimum (PS,1—-PS))/ H7tv rEHICHITS
Matching weights pg (1—PS) ATE

(s hti _ F—nN—2v 7 L=EH

Overlap weighting (1-PS) PS - 514 3 ATE

e IPTWELEERL THERBELS L
e BAIFO~1ID/-, WMIHEAEMAIZASEW (MY IV VEZRE)
e PSHTENLLCER > TWABEE, ©FEHICHITAATEICT UL

o SEFLLERICHLAERAIRET
* BMJ. 2019 Oct 23;367:15657.
T Epidemiology. 2017 May;28(3):387-395. 29
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Before weighting

Edoxaban Rivaroxaban Apixaban
Baseline characteristic (n=3369) (n =1592) (n = 1998) SMD
Demographics
Age (years), mean (SD) 74.5(13.2) 71.4(13.8) 73.6 (13.5) 0.15
Lifestyle factors
Body weight (kg), mean 56.1(13.4) 60.1 (14.9) 57.9 (13.7) 0.19
(SD)
Body weight category, n (%)
<60kg 2163 (64.2) 856 (53.8) 1184 (59.3) 0.14
>260kg 1206 (35.8) 736 (46.2) 814 (40.7)
BMI (kg/m?), mean (SD)® 23.0 (5.5) 24.0 (4.7) 23.4 (4.4) 0.13
BMI category, n (%)
<18.5 kg/m? 462 (13.7) 138 (8.7) 220(11.0) 0.15
18.5-25 ngm2 1938 (57.5) 869 (54.6) 1119 (56.0)
25-30kg/m? 706 (21.0) 405 (25.4) 478 (23.9)
>30kg/m? 191 (5.7) 134 (8.4) 135 (6.8)
Missing 72 (2.1) 46 (2.9) 46(2.3)

=D EIHZEE 2

After weighting®

Edoxaban
(n = 1605)

73.9 (13.5)

57.2 (13.9)

980 (61.0)
625 (39.0)
23.3 (5.6)

201 (12.5)
907 (56.5)
355(22.1)
107 (6.7)
35(2.2)

Rivaroxaban

(n=1172)

72.3(13.4)

59.1(14.2)

657 (56.1)
515 (43.9)
23.7 (4.5)

109 (9.3)

652 (55.6)

291 (24.8)
86 (7.4)
34 (2.9)

Apixaban
(n = 1390)

73.6 (13.6)

57.7 (13.7)

831 (59.8)
559 (40.2)
23.4(4.4)

157 (11.3)

779 (56.1)

330(23.7)
92(6.6)
32(2.3)

SMD

0.08

0.09

0.07

0.06

0.08

30
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BRALEES

A | Recurrent venous thromboembolism

7% He

JU

B | Intracranial hemorrhage or gastrointestinal bleeding

0.054 — Edoxaban — Rivaroxaban — Apixaban
QY 004
C
[}
o
g 0.03 1
|
e ——
©  002- ,
-]
€
-]
© 0.01
0.00 1
0 30 60 90 120 150 180
Follow-up time, d
Number at risk
Edoxaban-{ 1605 1103 710 556 459 394 351
Rivaroxaban 1172 881 638 537 448 380 328
Apixaban 1390 9{30 67|1 558 46}5 3{33 32?’9
0 30 60 90 120 150 180

Follow-up time, d

B OHTE

[$3EEE TRIBE TH - 7=

0,054 — Edoxaban — Rivaroxaban — Apixaban
Q004
c
<]
B
E 0.03 1
]
2
© 0021
£ .
S A [
© 001
0.00 1
0 30 60 90 120 150 180
Follow-up time, d
Number at risk
Edoxaban- 1605 1100 713 561 465 398 357
Rivaroxabanq 1172 884 638 541 452 384 329
Apixaban 1390 931 6?|1 558 45.8 35.35 34.12
0 30 60 90 120 150 180

Follow-up time, d
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Crude incidence rate ratio (95% Cl)

Outcome

Recurrent VTE
ICH or Gl bleeding requiring a procedure
ICH
Gl bleeding
ICH or Gl bleeding requiring a procedure or
hospitalization

ICH

Gl bleeding

Edoxaban
(vs.
rivaroxaban)

0.78
(0.46-1.30)

1.80
(0.98-3.28)

1.14
(0.10-12.59)

1.85
(0.99-3.44)

1.54
(1.07-2.23)

1.59
(0.74-3.40)

1.52
(1.00-2.32)

Edoxaban
(vs.
apixaban)

0.87
(0.52-1.46)

1.41
(0.83-2.39)

1.28
(0.12-14.11)

141
(0.82-2.43)

1.32
(0.94-1.84)

1.46
(0.72-2.96)

1.25
(0.86-1.82)

Rivaroxaban
(vs. apixaban)

1.12
(0.64-1.95)

0.78
(0.40-1.55)

1.12
(0.07-17.92)

0.77
(0.38-1.55)

0.86
(0.56-1.30)

0.92
(0.38-2.21)

0.82
(0.51-1.31)

E

Adjusted incidence rate ratio (95% Cl)

Edoxaban
(vs.
rivaroxaban)

0.77
(0.45-1.30)

1.57
(0.85-2.90)

1.20
(0.11-13.26)

1.60
(0.85-3.02)

1.35
(0.93-1.97)

1.26
(0.58-2.72)

1.38
(0.90-2.11)

Edoxaban
(vs.
apixaban)

0.92
(0.54-1.56)

1.30
(0.76-2.23)

1.38
(0.12-15.22)

1.30
(0.75-2.25)

1.22
(0.87-1.72)

1.30
(0.64-2.67)

1.17
(0.79-1.72)

Rivaroxaban
(vs. apixaban)

1.20
(0.69-2.10)

0.83
(0.42-1.64)

1.15
(0.07-18.37)

0.81
(0.40-1.65)

0.91
(0.59-1.38)

1.04
(0.43-2.51)

0.85
(0.53-1.37)
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Hematology Peripheral Vascular Disease
Journal name - Journal name -

Lancet Haematology 30.2 Circulation

Blood 25.5  Circulation Research 23.2
Circulation Research 23.2 16.0
Journal of Hematology & Oncology 23.2 Angiogenesis 10.7

Journal of Thrombosis and Haemostasis Arteriosclerosis, Thrombosis, and Vascular Biology  10.5
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Major revision (Revisel[E] Tt - 7=)
Hind 2N
aAXY MK 1148

Xk
The paper is well-written, and the analysis is well thought-out. Edoxaban is not as commonly used

in the North American/Europe so there was indeed not as much information in the literature so far.

Japan has a unique advantage in providing data in this population given their more frequent use of
Edoxaban. The population also has a lower weight on average which also adds to the literature for
lower weight patients.
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* Ann Intern Med. 2022 Jan;175(1):20-28.
T JAMA. 2022 Mar 15:327(11):1051-1060.
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