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Oral anticoagulants for stroke prevention in atrial fibrillation: a cost—effectiveness analysis under different

medical insurances in China
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Department of Pharmacy , Betjing Friend ship Hospital , Capital Medical University , Beijing 100050, China

[Abstract] Objective To evaluate the cost—effectiveness of new anticoagulants (dabigatran and rivaroxaban) and warfa-
rin in the prevention of stroke in Chinese patients with atrial fibrillation, in the perspectives of 3 different medical insurance in-
cluding urban medical insurance, new rural cooperative medical system (NCMS), and self-payment. Methods A Markov
state transition model was built based on the natural history of nonvalvular atrial fibrillation. The expected health care costs of
warfarin 3-6 mg, rivaroxaban 20 mg, dabigatran 110 and 150 mg was estimated respectively in terms of 3 different medical in-
surance. The quality adjusted life years (QALYs) obtained under different treatment schemes were predicted, and the incre-
mental cost—effectiveness ratio (ICER) was calculated. Results for patients with non—valvular atrial fibrillation who received
warfarin, rivaroxaban, dabigatran, the QALYs available was 11.07, 15.46, 12.40 and 15. 00 years, respectively. For urban
medical insurance patients, when the willingness to pay (WTP) was equal to disposable income of urban residents of 36
396. 00 yuan, rivaroxaban was the advantage choice; For new rural cooperative medical patients, when WTP was equal to dis-
posable income of rural residents of 13 432.00 yuan, warfarin was an advantage choice. Those who did not participated in
medical insurance, when the WTP is greater than 60 688. 5 yuan, rivaroxaban was the superior solution, and If not, warfarin
was the advantage. Conclusion Among Chinese nonvalvular atrial fibrillation population, basic medical insurance benefits
and patients” willingness to pay can affect the decision—making of treatment options.

[Key words] cost—effectiveness; warfarin; new oral anticoagulants; medical insurance; Chinese population

“HES1EH : P41, E-mail :weihongtao2034@outlook.com

« 63 -



18% 5121
20204F12 A

I RS YIRIT Ak
Clinical Medication Journal

Vol.18, No.12
December, 2020

HE G, DS ERR N 0. 61%~1. 46%"
s B e 0 1 M Sl il P A rh 0 T s O LR B
PRI R A A AR R L 20%~30% S
T PG R, T AR AR A RO B B
O IEER T AT U T, G gEE R KAS B
HEVE RSB AR A 250, AELN T8 Ry 6t 5 A ) [
Brbn AL FLAE (international standard ratio, INR) , H.
R AR B SR B AR T R AR, A S
SR IR FIRID B I LA R
NRACEEZY , HAT B ()2 2k AT ROPE SR A
R A Ry B 5, 0 B U R 1 R T AR B AR,
S R OR B 18 KPR AR L 28 0% & TR AE X 35 5 i L IX., J
RICARE SR ARG IR AT . A SCE 7T 259
SR I VP AN ] B R A7 8 7K NHE 3K HE
fis RIS PE S AR AR A -

1 #ARETE

1.1 &R

PLAE AR B Y T IR b B 245 s BRI e ] Ay vh S
K2R il , warfarin . new oral anticoagulants . atrial fi-
brillation 1 china & % SC ¥ % 1i] , 7€ PubMed . Em-
base .Cochrane Library . Hv [E A1 5 J7 8040 PR 55 41
it P R R AR DG SCHR , SRR R AL R S8 KR i
I b RS 25 2019412 H 30 H .

NAFRUE : OBy BB B s @R 5
X4 ki ] D BN 3 BT T Il S A vk Rl ] b
Bt 20 mg ik LLIEE ; @45 SR br A i O WL
FEAE KA R A SBT3 . HEBRR I : OARREAL X ]
B s QI 5 B A BT PR iy IR BT EEZY
A HABHT IR ZY s @A R
1.2 7k
1.2.1 HXBERHORE Ol AREFE L E
BEHEBRIT A A4 B 55 O 25 W) A B A
AR BEFMRS T ARSI =R R
Paifie Ao 9 AR BE M D AE WA , AR AR I 21 1k
INR™ B2 11 IRBTEE 25 W B AE W 1 IR 25 iAs 2
ZAC 5T 245 5 BHOER - 5 2 ARk, S0 s R AR
BEIFOR RS (LA SRR EE R ) R ALK AT SRS (LR

FETFRHTAR S ) FAT L 2 B 5t =90 = e il )y 78 B
T 25 A AFTEAS [ RAR B 5, 7™ A A 7
A . RA AR AR B 2 R A (P R
PR FE L T AF %) 2018 4F £ () J5T 1 I 4 Ak i 4F
(quality adjusted life years, QALY ) : A 5% il FE L
BhRR H QALY i3 J&—Fh 22 e A U A= i, T T
PP AN A A B T O o R R AE G A A A BT
B ok U8 T 5 [ BE 7 9 R A v A D 4k e o
F(EQ-5D) M A, Sz Wedis 5 ™ E e , 4 2R 5 4 g B
RET QALY 2 1,38 T218 2 O, A 5k U AR Jf 365 24 (9 b
HEIC R 0~1 Z IR

1.2.2 #WEMESM/IE AR AE TR, R
FHBEAS =281 347, #4924 5 B A Markov
B TN B FR B AN [RIIG 7 7 58 1 Bl 1] iy 22 15 Y
i R S AR . MR A e F AR s o B A
FEIR A o3 8 B A o 5 (B BROJC =R 1F sl 1 O ) 3t
i) P REA R (TP BRI AT ) (E AR R (SE A
ity SRS B A ) MAET 4 MR, R R E R
RAEHE AR SR B &, D R N TEA R A=
FERS ZRE R , H 3 3 AFET-80E 6 2R 30 4>
W AR R AL U A i PR A R i R v
011N i N 1 TR 1 7 o i i A S AN S B
BRI 9 1 A4S B ARAE  BAUAIE 5T I R O 30 4F, i 3
3%,

TGRS T A T R B DR

16 PR Jo] 40 R85 0 AT 28 DA 2 1 A ELAOT ANl R A
QB AL R 5 A8 s 7 R4 H 1l S0 L
REDE J5 dhE AH X D s RAT 2 Bl 15, B4R 2 Al
R BIE T ; @A — B A B2 RS )
HEFp KBTI I s 200 2B R4 7] E HH B
5 2GARIRBL I AR W A E 1

1.2.3 BEIRE NPAHRMT b E AL
AR RO 32 B R e A AR R 7 275 A
PR v AR, Qo JE i AR A T B RS0 DU 2SI 9
NFEREAC . B AN RIS A0 B dh 45 21, SR IBUIA - 14
AT EE TR U A X T AR 20 A

1.2.4 ZNBEEEFE A ASAEMAER
JE A= ROR BUE , ISR 9 34 7] SR A

- 64 -



BEHE, A AFESTIRISIE T B BUEE IH HARGTEE S T 75 A P A AR S8R 7 B

v v y
A FGUPA L 1 A& s afi URESE
HEAFTY
B[
e > A > HE > BT > 4
A<|—/ <«— <«—]

B SRR BELR SR A A

Z M, KA AT B I (willingness to pay , WTP) Fifi ¢
TRl A 2216, 5 BAR A NHEAR L, WA
ARG 7] el A R ) 8 SN 2 4 BB/ N 1 8 ] 25
4t BRSO o a3 A AR BB N 4T ST
WCAAE R AR & S & A 8 38 WTP (B, HE f% T 4 b
4545 SR T -

2 HR

2.1 Eatisah

A B o A % B AR B ), AR L T ARk
LR VPBE IS EEINEE 110 5 150 mg FEAK T 2500
PRI AL 5 PRI 1. 304EPE3R R T, Ak
JEAE P B8 5 422 32 A VR AR R AR VD BIE R EE A 110
mg bid Fl 150 mg bid 7 3k 15 A9 QALYs 43 5l
11.07.15.46.12. 40 F115. 00 4F . 4 FfiG 7 £5 it 4F
B T AT & A S v S A B iRy S T
AN BET7 ORI TE 204N AN AR G 00 BT AN Tm] . S A
o [l 24 )R] 3 A A [ A A RSO L A N B
A I BUIRHE T S 58 4 A P> iAe B> B A, HAR
BOE LR 2. B R ORI, 2 WTP 1 A5 3w 1R

R AR IRGTEELG AR I R 1R A A B (17100 0)

Al S AECA 36 396. 00 JCHT, R R VD BE R 3 05 %
HARE B, Y WTP R 1 A5 Ak 8 RO A] SZRCICA
13 432. 00 JGH} , A MR PLFATr 28 IR LI 110 mg
F150 mg 2 il FH ik R T RS 8 1 3R A5 9 g BRSO
i, A T4 % 4 #
2.2 HEEREMRIE

AR 5T AN AT 1) S B0 A P AN [R] Y SRR
WFSE , 00 25 R AT BB 43 B X BB 1 B PR AT R
WE . iz H TreeAge Pro 2011 3443 5| %t 3 Fp A 7] B=
IT ORI TE 34T A8 S R0 A T A R SRR 43T, R 56
FER IS BT 1000 UGEAR, & 28O0 25 L 19 52 i)
e FCAURAE R EN/INHEF T 3 A2 R AP BE 2
AR HEMR R A B P AR R AR b R AR I v
AR

Xt 3 AN 5% ) fie K DR 38 2R A7 PR IR 3R UM 4y
it 53 00 O F A VD BE 2 i 2 B OGRS 5 8 T
I e A B S AN M, AR TR MR R A i il L i
A v M R 5K [R)F 5T 45 AR Ak X Ja) ) B KA
FlEe/AMA 23 5 BOR AL YD BEXT 4875 MR Y 1 12 il A -

RF . ( incremental cost—effectiveness ratio, ICER)

251 Bl PR A FBUA LS 1L F 71 15 1. L HIUAESE ST
B 4le) 1.2708 2.7 0.98" 2,657
FfRBE 1.93%® 0.267 30 0.98"" 1.647
KHEMAE110 mg 1.83# 0.36!%" 0.7" 0.72' 3.33%
IKHCHNEE 150 mg 1.370% 0.27% 2,17t 0.74 2,191

+ 65 -



EAKESY AVEE I PR W67 24k Vol.18, No.12
2020412 H Clinical Medication Journal December, 2020

K2 ARGY D N THHNA -RCR H AR

, N RN - M A MR AR L

251 EHEL BH(QALY) (QALY) AR (J0) (5 (QALY/SE)
AR SEATH 11.07 - 37 806.08 - -
W R 11.07 - 6220.61 - -
ARG 11.07 - 11 233.27 - -

FItib BE 54 [ 3 15.46 4.39 210 977.40 173171.30 39 446.77

WP R 15.46 4.39 48 295.46 42 074.85 9584.24

RS 15.46 4.39 153 807.30 142 598.20 32 482.50

IKLEINAE110 mg StAH 12.4 1.33 167 906.10 130 100.00 97 819.55

A R 12.4 1.33 38927.33 32 706.72 24 591.52

o e 12.4 1.33 143 305.00 132 071.70 99 302.06

KGN 150 mg SEAH o 15 3.93 244 050.10 206 244.00 52 479.39

IR R AR 15 3.93 56 369.25 50 148.64 12 760.47

A 15 3.93 191 440.80 180 231.60 45 860.47

T =R AAETE ; QALY 2873 JBt i VA A i 4F

A, RIGRER, B -SHERKESE/ME U RAGERER, PR E BH ICERTE 23674 24~
] A5 Ak, , 3ok B S A4 R # ICER £ 7503. 47~15 804.29  58988. 26 Z [A] 1% 8l , #H A& KT 1 5 A 4 i B nf 52
JU/QALY Z IR VF 3y, A 40 i ik 1 R s s BT BCICA 13432.00 7T, AR I AR A (I 34, B A A 7 1k
LB 36 396. 00 UG, FIRTDHEA 4 Xt 255 RAF.

R3S RS AR D SR AU 4

P - ‘ jrﬂﬁ‘z?pl\f){ — féi%j‘di QICER
A (IT) HUH(QALY)  WiAGL)  #H(QALY)  (OT/QALY)
Crivie KM 55.276/d 75 601.45 15.46 6220.61 11.07 15 804.29
Criv /MY 27.76 76/d 39 160.86 15.46 6220.61 11.07 7503.47
PwarST iz K fH 4.53(1/100 AN4) 48 295.46 15.46 6183.2 10.69 8 828.57
PwarST it/ ME 2.3(1/100 A4F) 48 295.46 15.46 6340.97 12.49 14 126.1
PwarlCH i K fH 2.94(1/100 A4F) 48 295.46 15.46 6316.94 10.03 7730.85
PwarlCH f/M& 0.57(1/100 A4E) 48 295.46 15.46 6167.42 11.51 10 665.33

1 : Criv R FIARTPBEL4 5 A s PwarST 2R AR M & A il PR A< rP R s PwarlCH 2R ARk MR Az Hh I A Al 5 ICER /R 3 i AR RO
QALY 7R Ji 1t I 8¢ A i 4F

Ra P B R AR R

S . FIHETBE EESHE QICER

WAGCE)  HUH(QALY)  WiAGT)  AUH(QALY)  (JT/QALY)
Criv i K1H 55.276/d 270191.73 15.46 11 233.27 11.07 58 988.26
Criv fe/MH 27.76Jt/d 115 163.19 15.46 11 233.27 11.07 23 674.24
PwarST iz K fH 4.53(1/100 A\4E) 153 807.33 15.46 11 163.05 10.69 29 904.46
PwarST fz/ME 2.3(1/100 A4E) 153 807.33 15.46 11 462.3 12.49 47 927.62
PwarlCH K {H 2.94(1/100 A4E) 153 807.33 15.46 11361.33 10.03 26 233.15
PwarlCH fz/IMi& 0.57(1/100 A4) 153 807.33 15.46 11 158.25 11.51 36 113.69

TE : Criv 3R MRS B2 LA s PwarST SRR AT M R AR Bl M A th % s Pwarl CH FaaR SRk bk A= U il MEAS T ABE 3 5 ICER 7R 3 B AR [E
‘QALY FR JF AR A AT

- 66 -



BEHE, A AFESTIRISIE T B BUEE IH HARGTEE S T 75 A P A AR S8R 7 B

2.3 BEBRERLIURTEZHE

i F — B Monte Carlo #4058 4 7 2 i 35
PR UM AT , 15 B AR — ORIz M 42 1 DL
M2, se4 | EHE Y WTP>60 688. 5 JCHT, Fil{k
T HE AL H I %, WTP<60 688. 5 T, #E bk A i
I IRHNEE 110 F1150 mg 2 R T A
5 T AR AT A SCRAIL, b T4 Xt 45 345

100 f v v v 00 @00 o0 0@
3 B IBHNEE110 mg
ET% -A- K150 mg
= o FltkpPE
€ 07 v ARk
=
=
|

('O o0 000000
0 60688.5 121377 202295
XATEEOD)

2 [IREE A -ROR T ez 2k

2.4 FIEKDMAGRMABUNFREBERTAR

pige A

R LT AR bk, AR VD IE B AT S e A 4 BRSSO
{6, (R D A 5 5, BRI T A & E DL . 141 3
RRBEE R BEL fi AR R, XA bR A4 ICER
RS SR YA K 50%(17. 3 8/d)
PA_EBF ICER /N TR AT R] SRS, FIAR VD BEIR T A
RATPORA S AHER -

- 35000.00 32482.50 — R AR RO I

= 30000.00 29177.33 AR SR A

% 25000.00 24669.84

3 20000.00 19911.01

£ 15000.00 15458.15

i

& 10000.00 \%

4 185.37

jﬁ 5000.00 5181.60
0.00

0% 10% 20% 30% 40% 50% 60%
FUHD FE A AR L 051 (%)
B3 MR T Ak AR VD BE A AL f X A 4 S A A

B

70%

3 Tt

LT AR R A AU BE 3K e Rl

- 67 -

PAFHE N QALY , (HAEE AR S AR T A
[Fi) = R 38 N Sy A A5 30 52 4 25 i £+ s 1 Jl A
AT, FEUSARH 3 LT A . X F
22 5 SRR T3 1R =7 B A 2 S DA B il 3 22 5%, A
S AR SR SRR X B 2 ] A B TR 2k
e BT AR o DA S R 6] IR AR R A BT
AR FL 150 5 85% K 55% , B TH£R 431 hy B 4F
30 000 JC & 3000 JT, 30 4F (Y18 BFJ& 401 T [l A2 4 1]
PP BE, R B AR B A5 42 %00 48 295. 46 JG, B K
& AR 153 807. 3 o6, FIR VD BE 57 31 & T £k
B, T 5 A 7E AN [m) 2 97 O B o 188 ) 22 B W 35
HE MR IR Ry A ARG R A ik B P R B T2 . v ) A
S b DB 2E , P37 DR A 3 2 e K R T A 0k
R A 8 R A BT O B N R 3K ) il DX AR 343 Sy

YA REESRA T - EESH, N EES
RIS BRI R S ECOA  SCAAR E SE
FEAA K MRS A WHO HEFE R 1~3 1%
N A= 7 AR R AR — RO B, A DL T R
OB Z W & Aoy B gs B A AL 2 i b ; @it 2y
JE RIS A BT DA S, BARAXSH
SR AR P Al T TS R SERR AR . S
538 A BE R AR SCES B I B A T R N34 T S
WA KT B B2 7 DR B 7 1 A8 £ Markov 52780, 45 4 4n
NEES B R R RE RIS BEAH L T ARk AR L
AR Bt N8, JA SRR PR i A0 e
50% B, A 43 R L34 T5 28, 45 I A ok ol B LA
RO .

25 TR TR AR G 1 S A I O R A A B ] ST
WA, TeTT i 2 2% R BT A I R 2 A . T
RS B PITR N U SR SR R R TT R
(R o I T IRT ¥ 24 T8 )7 Il IR RS 44 A G 1)
O IEPERE ZEFARIRYT RN OR 5 8 R =321
BE AR Fr i RIS RE T A G

(&% k]

(1] A A SR — B, &5 . b L0 B B 3l AR 1 R0 08 2 5T
D] PRI, 2004, 43(7): 491-494.

[2] Liang H F, Du X, Zhou Y C, et al. Control of anticoagulation

therapy in patients with atrial fibrillation treated with warfarin:



8K 121
20204F12 A

I RS YIRIT Ak
Clinical Medication Journal

Vol.18, No.12
December, 2020

(3]

(5]

(6]

(9]

astudy from the Chinese Atrial Fibrillation Registry[J]. Med Sci
Monit, 2019, 25: 4691-4698.

Chiang C E, Wang K L, Lip G Y. Stroke prevention in atrial fi-
brillation: an Asian perspective[J]. Thromb Haemost, 2014,
111(5): 789-797.

Vivas D, Olmos C, Vilacosta I. Atrial fibrillation and anticoag-
ulation therapy: different race, different risk, and different
management?[J]. CircJ, 2011, 75(6): 1314=1315.

Harvey D, Michael G, Jan F, et al. Comparison of outcomes
among patients randomized to warfarin therapy according to
anticoagulant control: results from SPORTIF Tl and V[J]. Arch
Intern Med, 2007,167(3):239-245.

F R, HIEL, KRS AU S A AR AE o [ AR AR
55 B 2y B A o TR o X BB 9 s RE-LY F 5 o [ S0 453 A7
U], e iR 2, 2016, 44(11): 929-934.

Kim Y H, Shim J, Tsai C T, et al. XANAP: a real-world, pro-
spective, observational study of patients treated with rivaroxa-
ban for stroke prevention in atrial fibrillation in Asia[J]. ] Ar-
rhythm, 2018, 34(4): 418-427.

Sun Y, Hu D, Stevens S, et al. Efficacy and safety of rivaroxa-
ban versus warfarin in patients from mainland China with non-
valvular atrial fibrillation: a subgroup analysis from the ROCK-
ET AF trial[J]. Thromb Res, 2017, 156: 184—-190.

Li W H, Huang D, Chiang C E, et al. Efficacy and safety of
dabigatran, rivaroxaban, and warfarin for stroke prevention in
Chinese patients with atrial fibrillation: the Hong Kong Atrial
Fibrillation Project[}]. Clin Cardiol, 2017, 40(4): 222-229.

[10] Wu'S, Xie S, Xu'Y, et al. Persistence and outcomes of non—vi-

[15

- 68 -

]

[—

tamin K antagonist oral anticoagulants versus warfarin in pa-
tients with non—valvular atrial fibrillation [J]. ] Clin Nurs,
2019, 28(9-10): 1839-1846.

Lau W CY, Douglas I J, Wong | C K, et al. Thromboembolic,
bleeding, and mortality risks among patients with nonvalvular
atrial fibrillation treated with dual antiplatelet therapy versus oral
anticoagulants: a population—based study [J]. Heart Rhythm,
2019,7(1):33-40.

Kim H, Kim H, Cho S K, et al. Cost—effectiveness of rivaroxa-
ban compared to warfarin for stroke prevention in atrial fibrilla-
tion[J]. Korean Circ J, 2019, 49(3): 252-263.

FREILL BT R B BUR A 5235 )], R B Y7 AR B, 2019,
(10):35-38.

Kucher A, Heldak M, Kucher L, et al. factors forming the con-
sumers’ willingness to pay a price premium for ecological
goods in Ukraine[]]. Int )] Environ Res Public Health, 2019, 16
(5):859.

Song H J, Lee E K. Evaluation of willingness to pay per quali-
ty—adjusted life year for a cure: a contingent valuation method
using a scenario—based survey[]]. Med (Baltimore), 2018, 97
(38): 1-10.

mT, B, NIPERE, 5. DL 1~3 45 A GDP R R 25 4
) {14 SCTR B0 TR B A5 20 T L) ). b T A 2 52020, 39
(5): 72-75.

WrfE HH5:2020-07-01 ALHE AT



