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Cost-effectiveness of regorafenib for hepatocellular carcinoma after failure of sorafenib

HONG Wanglong', ZHENG Miaomiao', MA Guogiang', ZHU Wentao', SHEN Aizong' *[1. School of Pharmacy,
Anhui University of Chinese Medicine, Hefei 230012, China;Z2. Dept. of Pharmacy, the First Affiliated Hospital
of University of Science and Technology of China(Anhui Provincial Hospital ), Hefei 230001, China]

ABSTRACT OBJECTIVE To evaluate the cost-effectiveness of regorafenib in the treatment of hepatocellular carcinoma after
failure of sorafenib from the perspective of Chinese health system. METHODS Based on a phase Il trial (RESORCE) , the
partition survival model (PSM) and Markov model were constructed. The cycle was set as four weeks, the duration of the study
lasted for lifetime, the annual discount rate was 5%. Drug cost data was obtained from yaozhi.com, other cost data were obtained
from Anhui Provincial Medical Insurance Bureau and related literature, and utility values were obtained from literature. The
incremental cost-effectiveness ratio (ICER) was used as the evaluation index, and the value of willingness to pay (WTP) was three
times of China’s gross domestic product (GDP) per capita in 2022; one-way sensitivity analysis and probabilistic sensitivity
analysis were used to verify the robustness of the basic analysis results. RESULTS The incremental cost of regorafenib group versus
placebo group in PSM and Markov model was 112 116.95 yuan and 96 617.19 yuan, respectively. The incremental effectiveness
was 0.31 QALYs and 0.32 QALYs, respectively. The ICERs were 360 751.01 yuan/QALY and 301 114.45 yuan/QALY, which
were both greater than the value of WTP; regorafenib was not cost-effective. Results of one-way sensitivity analysis showed that the
utility of progression-free survival and progressive disease, the unit cost of regorafenib had the greatest influence on the results, but
ICER was always greater than the WTP within the floating range of each parameter. Under the WTP of 3 times China’s per capita
GDP in 2022, the probabilities of regorafenib with cost-effectiveness were 0.8% (PSM) and 11.4% (Markov). CONCLUSIONS
Under the WTP of 3 times the per capita GDP of China, regorafenib is not cost-effective in the treatment of hepatocellular
carcinoma after failure of sorafenib treatment, compared with placebo.

KEYWORDS regorafenib; hepatocellular carcinoma; partition survival model; Markov model; pharmacoeconomics

ABETE ZROMEMAGIEITH (No.GXXT-2021-068) T o P TP 4 B T L PN B D0 B i Ak R e i
— 7% GO I 244 2F . B-mail: — e %
w%&iéﬁﬁﬁﬁh*oﬂhﬁﬁﬁmﬂ{* Emall AR PR FOHLA A A B , 2020 4 BRI Y
qq.com . wr e E e, S g
¢RI EACLT, WL S0, O e 2 PP ORBIBERI96.6 JTA L JE TR S 6 (345

. E-mail: 1649441800@qq.com FENEGR 83.0 07, i T WM g (0 25 3 67 o IR AE TR

968+ China Pharmacy 2023 Vol. 34 No. 8 FREZ D 2023455 34 445 81



JoHE A& FRE Y 5 2BRAY 18.4% , B3k [F T4
B AR FE SE N3l 2 o5 A Bk 45.3% F147.1%"
Ji R T 04 BRS04 141 I8 (hepatocellu-
lar carcinoma, HCC) | JH- PN JIH 457 440 Jfd g AL 3 79 o 1 9
AR HHHCC (5 85%~90%"

HET RSB S HCC B 28y i 7,
FPrAEJE &P E IR Z B 17, © e 3E E FDA
HT B HCC B —43657" 7. 3T SHARP W5 A i
MIEE R AR T2 R IRFH &R AR Je i HCC B Hh 8L
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— Bt Al N, Hofth REE3697 25 (JCie & — 4B iT ik 2
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WA AERE RS 1, T En AR R 0 M B TR 1 o 1
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B R R B R L B R S A G R
PG PES T, 2017 4F By 3R e e )5 3K 15 52 [E FDA 1
P ) R 24 i W B A B R e e, P RR R sz &R r
EJEIRYT R M e B HCC B, (X2 gk R hi ke b
5, 10 4F R R EHEAE R B SRR 25 . Ikt
FEILT RESORCE 5T, i 58 B AEHAh Rk Hidl e
VRIT G R BEIE Hle T 1Y HCC B Hi XAk e a3k
PR M WFE S50 W A ELA R B e AR JE AR A
K ok JE A= 47 ] (progression-free survival, PFS; 3.1
A H vs. .54 H , P<0.000 1) Fitsh 437 25 7719 (overall sur-
vival,0S;10.6 1~ A vs.7.8 1~ H , P<<0.000 1) F A 5.
FARFA B B R 2R A A AR S R AR e
AR
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1 #/RERZE
1.1 B#AE
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TR« 299 BEPEAL sl AR R AEPEAL B4 HCC B35, iR
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P 26 E PRI RARE , 204 VAT ikt fF G 11T
B SEEAARER B2 S IR A v 1.1 5 T8 28 52 IR I A FFF 98 4 30
Sy BB C AN RETIBR R T Fil AL 7 A ZE AR v
At s FFIAE Child-Pugh 739 A 95 S FH X R AR
Tiif 2% (FEAS- 2 Wi 1Y 28 d vh 2 /045 20 d B9 R R FH 22 hilE
JE =400 mg) , HAEWFFEIFAR 1T HY 10 il N He 32 i dweJe —
K RPLARJRIRYT o HEBRPRIE « ¥ He3Z i AT An) HoA 1Y)
RGO0YT AT I R DR R R A,
1.2 FHEiE

4 BB B H AR JE 4 RN e B 20, % 2 3 JH]
R MR A 160 mg A% AR e sl g, Z I R E 1A,
4 J8 Ry — JE A 5 RIS, 2 AR A 32 B SRR T
[LEREAVE S YNBE N i L PE A AN i 01
B 55 ) 35 AR AR e UM E LR BRAR S TE 43 i IRl 2
JR 7 AR B Ty TR AL . FEIRYT I AR P SRR ]
(JEil 2 120 mg, I ZE 80 mg) L dE1: s 2 d: vEAS A
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1.3 #REIE

1 Excel 2016 & {4 v 43 51 #4 7 = IRk 25 PSM HI
Markov #2751, 3 AR 73531 4 : PES \PD MIZET ., A 125
T UL 1, AL M SRy W 20 46 2% 1 S iAS | o e i R A
f 4 (quality-adjusted life years, QALY's) 14 & A AN -5%
B It (incremental cost-effectiveness ratio, ICER ) ; £ U1
AR5y 4 J5 , 5 RESORCE #7158 H B9 45 24 i 454
— B AT T BR A A A S, BB B P 2H 99% (1) i35
TRk MR E 25 & B2 N 78 B (2020) )Y
UL, AT R 5% B4R B3 X AR QALY s #E4 7
G B 5 2 7 AHE (willingness to pay, WTP) % i 3455 1
o E [ N A 7= RE (gross domestic product, GDP) ,
2022 4 3% [E A\ ¥ GDP >4 85 698 JC, S AW 5T 5% WTP N
257 094 JG/QALY"",
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1.3.1 PSM  PSM ANits BT RO AL A4 RV AT SR A40R
AR O], X T BE DT 0T P R T B AR A7 it
P ARAS B L], PRS IR A9 J 35 LU 491 B 422 DL PFS il
23K, PD IR 1Y 835 L) = OS 1% /2 3% L 491 — PFS IR
SR BH G, FET RS B H LB =1—0S & Lk
18] 5 b Bl 7 B A B B , 75 0 AR ARt R A T LA A
e, 2 18] GetData B4 A= A7 Hh 2 Hh S JBOEHRE A
P RE T AR IR SO0 R At & A T E A, IR
Weibull 437 . Exponential 43 i  Log-normal 437 . Log-
logistic 737 25 % T 44 A i ZR A TR0 o XA 14 il
AT LR A, I A% T SR ith Ze A48l it £ i s
PES FI P (i OS , AR 4/ 215 1t 15 15 4k )1 (Akaike infor-
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formation criterion, BIC ) 345 Hi 41 25 I £k O Be LA, B
Je W00 S BRI A A= A7 R B b B ] SRAS AR
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FEAAOSHZ 92900 92154 92192 93762 92644 92586 9342

R2 ETFHENRMUESHRESH

A RitEM U
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1.3.2 Markov & AHF5E K F RS Markov BERIUET T
HREHDL, DRI SR 1 5 DR AS TR] F 2 F AE 23 Bt 7 T ] P S 1
FEAAE o AR BT H SRFE TR AE 4 PFS IR
AR T B RE AKX r=—In(1—P)/n
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A FE IR SE A B D TR AR R AR, Rt A AL
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WFFERERE b A Fe /e B ez HoA LR 25 AR L
FIRIT LA ia T 5 AR R R B 5 7E PD f5
A Z e SRR T . 29 NA Y A A 5 B TR T2
P A SRRAYT R LA S BRI 9 . B tedE e
) B R T 2578 I R AR A% | B (o SRR T 2 ]
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AT R e G AE R P2 H R R 20 144.1 mg,
AWF5E b B AR e B 25 A IS AT IO . R
PSR BT, (B 9% JR(L2855E . RESORCERFFY
WIRfAE e R TERT 8 B 4 6 JRIBEDT 1 IR LAaE
TR DAL, =2 )5 B 12 A BT 1 UK, AH IR Ud B B AS:
HWH ., KRS % ERK DA AEFRZ R kAL
PRI YT F6 1/ (2020 48 ) )™ B LI R 350 B 99 A BE TS
PEAL b - I 2 ARG SR A WG LR AR . T DNA DU (T
JH RNA I E 8P A | 03 2 2 2 1 Dl o g 26 b
i et | R H R LI LA . A5 T R BE DA kA 32
SRy ARG A H P B o 9 A BRI B 5 AG
I B A AR 22 B B R R A B 22 B 7 AR 55
KT E H 5% (2022 J0) ) F RS IR . ST R
AL FRRCAS  ABIFGE R 2 IS 2H e A AR = 3% Uk A
XS Z3% 1 3 4 WA BN, AL 4G KA AR 2l
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BT T REGA IR ARBELAE S . B I BN B
R BRIV MR S A 2R BE U 9 (rb (57 B 15 o 8]
FTAS ) NI RO & A2 R B AT . AN RS Ak
B ARV SCik[25— 28] &UHAE K H RESORCE fif
G PR REAR DG A 16 B B AR DG4 SR . AR AU 1Y 2
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1.6 AHEMDH

ASBIF 508 e Ailt 43 B 45 2R HE AT B0 DR 3R B0 43 B
(one-way sensitivity analysis, OWSA ) FIHEE AU 4347
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x4 WMEBMB AN ARES BT RKIR

L il i i Kl
BRI
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3 1Tig

AT E DA AR & A B, R PSM A
Markov B RIPEAL T B X AR S X H 2 BERIIG YT 2 Rk
JRIRIT RIS B HCC Ry Ze Bt 25 R W, RS A rp
) ICER ¥ K F 35 1938 [ A\ 34 GDP, #& /=3 K AE e A
HA RV AHE S8 R BE T LR g R it
fa % : OWSA 45 2R R , BONMH Fi AR JE Spie i
SRR i BUAR X ICER Y52 M AR, (H R Al 25 A B e 5 1
PSA H, Hi X AE Je BB 2 U Pk A R 4 BN 0.8%
(PSM) . 11.4% (Markov &7 ) . FEARl 43 #7 Hr , PGS 704
[ ICER A7 i1 22 5%, Jit K ] i & Markov #5750 R F 119 J2
BEEREMEA SR AR DI PRAF 5T A A5 i Hh 3 PES Firp
7 OS T35, Horh PRS RS BIBE T 19 5 oA R 1 1%
R R R B A IRFET R X — SR Al 1 SEBRY PES
AR BNIE TR SRS, AT (75 Markov 15 U 7E B4
HI 1 A9 6 T A% T PSM, 1 i 5 2 Markov A5 1 /1 )
QALYs FSA Y 5 T PSM,

H i i A DA [ N 5 AR Je iR TT HCC 2 42 5
2EAEGY . A EE VL T AR e S ERTT A B
2Tk, A5 R BOR B AR JE X Lk s R S = ZRIR YT 4
BRI AR T AN B B A PR K (B e 2
() LA H I8 R vk v B e, U ICER S 3 K F WTP,
il 3 e AR Je IR AR S B 5 iy o £9. H
HNJ5 T, Parikh 55 P SE R AR 5 A BE &, i o A
Markov 1 AU PPAR T 5 Y AE JE Z 23697 HCC & 5k,
SR NIRRT (R BRI 4L ) A6 L, 1 g
A2y 440 000 FEIT , B RN 0.18 QALYs, ICER W
224 362 3£ ICL/QALY, K F 100 000 35 JT/QALY i WTP,
Fi X AR AN EA L3 . Shlomai %3 T RESORCE
F 5T BT 2B | [RIAE DA 26 B AR IR R A Dk, e
Markov #5 F PPAG AN [] 551 5 (120,144,160 mg) it Fi K 3E
JeXt H 2 BRATT HCC 25k, 45 3 o i AR e
Xt bt 22 B AU ICER 201 797~268 506 5 JG/QALY , K
T 150 000 25 JC/QALY I WTP, Hit % AE JE [ REA HAG 48
etk W AUHTIRSE R T Re R RO ER AR E NI TR A
M AEATIIR R R i25 (1 IX ]

ABFFEAFAE— LA 2 Z Ak - BSRTE RESORCE 5%
O AR 419%, (AR T AR SR 22 57, 7Rl se 2
5530 [ S BRI PRAEAE A s PSM FP i i A3 it 2k ok
M ARAS B VTSI 00 8 58S , T RE S 1 Al — i B AN
P 5 75 Markov 152 0 i B 3% 25 IR AR 1] (1 76 B BE R AR H5 —
A, X P RE S SE PR BEANST s S5 Je , AR AAT He
T B AR R BRI B 2 T TR RN A AL — 2Ry T
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