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Pharmacoeconomics Evaluation of CYP2C19 Genetic Test Guiding Antiplatelet Therapy for Acute Coro-
nary Syndrome Patients in China
CAO Ailin, QIAN Jiao, WANG Zhuo(Dept. of Pharmacy, Shanghai Changhai Hospital, Shanghai 200433, China)

ABSTRACT OBIJECTIVE: To evaluate the feasibility of using CYP2C19 gene to guide the use of antiplatelet agents in acute cor-
onary syndrome (ACS) patients undergoing interventional operation in China from the viewpoint of pharmacoeconomicssMETH-
ODS: Based on global PLATO trial data, the patients were divided into 3 groups according to treatment strategies, (clopidogrel
group, ticagrelor group, genetic test group). By applying Treeage Pro 2011 software, short-term decision tree model-and long-term
Markov model were established, and related data were imported to evaluate cost-effectiveness of different treatment strategies. RE-
SULTS&CONCLUSIONS: For ACS patients, according to the level of GDP in China, conyentional use of ticagrelor is of pharma-
coeconomic advantage for in Shanghai and uninsured patients insured patients; the use of antiplatelet agents guided by CYP2C19
gene test is of pharmacoeconomic advantage among nationwide insured patients.
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Fig 1 Model structure of cost-effectiveness analysis
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Tab 1 Source of related transition probability param-

eters in model

24 piglE) SCHRA R

LR Rl R
o7 R A i 55 1 AR KBTS 0.0430 [11]
1o FHER AR i 55 1 AFAR BOEE O 0.043 0 [11]
o PR A it 365 AR BOe A rh 0.005 0 (11]
o7 FH AR AR T 55 1AE 22 RSB T 0.064 0 [
o7 FRUAS 5 LA e 0.0520 i
o7 SRS B 58 1 AEAR B A 0.020,0 [11]
PM LRI RS it 565 1 AR 2[R 5E T 00379 [12]
PM FE R 2L R R R AR B 588 1 AF 3B O 0.035 8 [12-13]
PV AR 0 P A T o LA AR SEH % o 0.009 4 [13]
EM K ] A LA 3T 0.0472 [12]
EM PR A0 FSEERS o 55 1 AR IREOETE O 0.039 8 [12-13]
BM LI s 55 1 ARk Ae 0.007 4 [13]
A CYP2C19%2 5 CYP2C19%3 FYRER 0.376 0 [14]

55 24F Markov H RUEE I AR
ACS B VEJE B BLEEUE D AR AR 00148 [15]
ACS B# VAFJG HBARSOE A % 0.020 0 [15]
ACS B VAE 5 RS T-HmE 0.027 1 [15]
EHGEHE DR AENFET AR 0.0442 [15]
PR R R LR PISET R 0.279 6 [16]
A O RS 5 2 AR FE T IR 0.024 5 [15]
JEEGCHE A P RS 5 2 AR T I 0.043 3 [16]

T : PLATO iS5 R 7 B 20 P AR R R A e S R R L )
BARGET S U I AR YT LA I S5 A AR A

Note: special mortality of patients in PLATO trial genotyping sub-
group after grouping according to genotype is not described in detail, so
the outcome of the interventional treatment subgroup is used as an alter-

native for estimation
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Tab 2 Medical cost of patients(yuan)

e TiH BRI AMEEHEA
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CYP2C19 JE RGN A A 1200 1200
A% ACS BB BE A 37056 37076
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[ A TR A o e A 2345 2345
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DG VAR 112 1E 9% 11 469 3 466
R 5 2 AR B 1AL 9% 2078 2078
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Tab 3 QALY of each part in the cost-effectiveness

model
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e i B awEs |
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FEHCE O 0.779°0
N 0.8210
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AR 0.703 0
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Tab 4 Results of cost-effectiveness analysis for unin-

sured inpatients

. N B
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I RARAEAG ™ HKH I R G R 2016 4 Jafd 19 5
AT 2015 4 GDP, 1545 2015 42 A GDP 2% 4.92
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Tab 5 Results of cost-effectiveness analysis for insu-
red patients (gene detection at their own ex-

pense)
b T i
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JERAGIIZAL 5466125 17.706 8 814885 04704 17323.24
BIRHIRA 5698583 177184 1047343 04820 200 394.83

55 3% Ak I 41 AH EE, B A & 4L A9 ICER
200 394.83, i K F 3 5 A ¥ GDP, 34l (4 B AS A EAS
B2, BRIARIF ST BT BT 2014 4F A RAR R B,
[ IS 26 B b 3 T 2015 4 A4 GDP(10.31 J3 70 "4k %
R, PSR i 1% 2L U R 5, B0 A B A ]
Pz
2.2.3  BEAR (HEDRRG NI H 240 A AT G ) 5 2 () A -
ORI EE R SR T LA e, L PRSI 2H A4 1C-
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5L PR I AL AR B, R R B I 41 W ICER R
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T LT e BT, BN A TE T LA 325 R
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Tab 6 Results of cost-effectiveness analysis for in-
sured patients (gene detection included in
medical insurance )

B

e

[a] e ~
45 WA, E BCR, QALY WET AE.QALYS ICER
SRR 4651240 172364
LRI 5355725 17.706 8 704485 04704 14 976.30
BRI 5698583  17.7184 1047343 04820  295567.24

2.3 BEESWH
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14l (Monte Carlo simulation ) #F1 7 i ZRAURE 7087, 5%
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Fig 3 Monte Carlo acceptability curve of insured pa-

tients (gene detection at their own expense )
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tients (including gene detection )

ABFFTEAE T ACS B S 25 IR e i, T FH PR AR
K4 Markov 5 B JEA T IE 25 9 28 T 7 PFA L ANtk R
U BEIRIR A& PLATO LA 2855 27 0 BUAS -8R 43
Hr 0] Markov MR, Bt 2 U5 T PLATO 155 s A
TR SN e [ S R 5 D0, 0 M 4 FH e
WA R . A, BRISA I T BBl RS2 PRt
DUA , ST T LAF SIS B 25 PR R ARG i 2 T i JX — S B
TEB0, T LLBE D R 45 5148 il R 251X —R 7 3R
W, Tl PA 8 I A S SOk AR 18 . [H] 2015 4F 43 [ A2
GDP (44 4.92 Ji J6) i /N T 2015 4 i A ¥ GDP (4
1031370 , BN ZGW 28 T2 A B M R, A [ b IXC )
RBHE VPRI R AN [« X T A 2R
BAR B i s 0 TR ORI , JOIB BRI 2 R 4 A
P PRI , P44 7 i DR I A i 5 P 24 5 i gl 7 3 X
SR s s S R A

AT A TE— 8 B SR BRI« (1) SRS B HEHT
TEO AR , B8 DR Y A ARSI ST AT AR Ay T S A 25 1%
PURYIESE Z — 5 (2) AWFFE 80 Bdi i A PLATO i,

FPEZG 2017 4E55 28 4555 23 1)



IR

fE e R TR B A SEPR s B0, (5 BE 2R B i

TEFR [ IV I PR R B 52" 4 R A A R 2 i AR 21
SRR UE R R 5 (3) K ACS SR Z AR IR AT,
WTP 7% B B SE PRl .

S 30k

[1]

[10]

[11]

EZ %R, + B %+ % 2015[EB/OL].(2015-12-10)
[2016—-04-01]. http://www.stats.gov.cn/tjsj/ndsj/2015/ind-
exch.htm.

IR AT E RGO HE R L. 2013 F B 2k shit %
[EB/OL]. (2015-04-26) [2016—04—01]. http://www.nhf-
pc.gov.cn/htmlfiles/zwgkzt/ptjnj/year2013/index2013.html.
PR B2 D M 7 o 23, SPE ST Bt B0 LR
FESWIAGI IR R )] o 425 d % 9% 7 &, 2015,43(5) «
380—-393.

Roffi M, Patrono C, Collet JP, et al. 2015 ESC guidelines
for the management of acute coronary syndromes in pa-
tients presenting without persistent ST-segment elevation:
task force for the management of acute coronary syn-
dromes in patients presenting without persistent ST-seg-
ment elevation of the European Society of Cardiology
(ESC)[J]. Eur Heart J,2016,37(3) :267-315.

Amsterdam EA, Wenger NK, Brindis RG, et al. 2014 AHA/
ACC guideline for the management of patients with non-
ST-elevation acute coronary syndromes: a report of the
American College of Cardiology/American Heart Associa-
tion Task Force on Practice Guidelines[J]. J Am Coll Car-
diol ,2014,64(24) :e139-¢228.

TR, TR SR TR ARG HL R AT R ETE[]. B rr
WIS EF 4 & ,2013,34(7)4843-846.

BLER XU B . SR T 25 el 22 F e e 0]
#r2h 24 £4,2013,22(15) : 1774-1778.

Wallentin L, Becker RC, Budaj A. For the PLATO inves-
tigators. Ticagrelor versus clopidogrel in patients with
acute coronary syndromes[J]. N Engl J Med, 2009, 361
(11):1045-1057.

PYLL, SRR VK, i R , . B AR B S SRS T IRTT
AV IKEE B A B2 22 U2 o B (0], P B B 25
%,2013,8(3):27-32.

Nikolic E, Janzon M, Hauch O, et al. Cost-effectiveness
of treating acute coronary syndrome patients with ticagre-
lor for 12 months: results from the PLATO study[J]. Eur
Heart J,2013, 34(3):220-228.

S, B Ak A 2 B ACS Bk A Ay 09 3% #[EB/
OL]. (2013-10-30) [2016—04—01]. http://www.medsci.

HEZED; 2017 45 28 5 23 1

[12]

[13]

[15]

[16]

[17]

[18]

[20]

[21]

[22]

(23]

cn/article/show_article.do?id=1a112595676.

Cannon CP, Harrington RA, James S, et al. Comparison
of ticagrelor with clopidogrel in patients with a planned in-
vasive strategy for acute coronary syndromes (PLATO) :
a randomised double-blind study[J]. Lancet, 2010, 375
(9711):283-293.

Wallentin L, James S, Storey RF, et al. Effect of CYP2C19
and ABCBI1 single nucleotide polymorphisms on out-
comes of treatment with ticagrelor versus clopidogrel for
acute coronary syndromes: a genetic substudy of the PLA-
TO trial [J]. Lancet,2010,376(9749) : 1320—1328.

TKEZF AT, B, Y R RE CYP2C19 S5 i 5t

R R A R A 95 4 T (0] F B AR B 4 4 &, 2013, 13
(12):1431-1439.

B RAR AR, & o [ XCE ST 4w A e ik es
BUERE AAF B R I]. F R EF A&,
2005,85(13):873-878.

IR, SRELAE RS, . A R A A R RIAE
T R 2R ISR [I). F 4 AT 5 4 &, 2014, 35(7)
812-816.

FIETMN R, L E ST HUH E 5T IR S-2R BRI

% : 2014 4 [EB/OL]. (2014—11-24)42016-04=01] http:/
www.shdre.gov.cn/wem. files/upload/CMSshfgw/201512/
201512291106055.pdf.
Liverpool Reviews-and Implementation Group. Ticagrelor
Jor acute coronarysyndromes[EB/OL]. (2011-02-04) [2016—
04-01]. http://www.nets.nihr.ac.uk/ __data/assets/pdf_file/
0011/82568/ERGReport—08-240-01.pdf.

Sorich MJ, Horowitz JD, Sorich W, et al. Cost-effective-
ness of using CYP2C19 genotype to guide selection of
clopidogrel or ticagrelor in Australia[J]. Pharmacogenom-
ics,2013,14(16):2013-2021.

(hEZGY 2T TE B ) TR, PR 255 41F
MrAETE : 2011 JR[T]. P B 25 4h 255 ,2011,6(3) :6-48.

FR SR, 2015 4 B R 2 FEma A AP A4
[EB/OL]. (2016-01-19)[2016-04-01]. http://www.stats.
gov.cn/tjsj/zxfb/201601/t20160119 1306083 html.

BIETISET . 2015 4 i 7 B K& fotk 2 R R 403t
Z2-34R[EB/OLY]. (2016-02-29)[2016-04-01]. http://www.
stats-sh.gov.cn/sjfb/201602/287258.html.

WA, W IE. 25 22 TF A v A BN B S 1R A9 5 05

U], ¥ B %42 5%5,2007,2(5): 11-15.

(e H #1:2016-09-01 & [A1 H #1:2016-11-10)
(G SABERR)

China Pharmacy 2017 Vol. 28 No. 23 - 3187 -





