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

HONG Wanglong', ZHENG Miaomiao', MA Guogqiang', ZHU Wentao', SHEN Aizong" *[1. School of Pharmacy,
Anhui University of Chinese Medicine, Hefei 230012, China;2. 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
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JUHE & IR E AL S 4Bk 18.4% , (H 2 TR i 4
BRI 1 s ST KR53 31 24 o A 3K 45.3% F147.19%"
D R T 04 9 BRSS 70 32 B 5 141 i 98 (hepatocellu-
lar carcinoma, HCC) | JH PN IS 200 i g AN s R ) 9
A8, T HCC i 85%~90%".,

Hul & Guia)7 2 HCC B & 1) £ 257 A,
RhrAEJE &R IR Z B R, 2455 [ FDA it i
M T HCC ) —ZIG97" . 2T SHARP 58 A i
HIZE S R T2, IR R AR JE A HCC 3 i 3
PR HE i (progressive disease, PD) A HS [A] (5.5 1~ H vs.
2.8 A, P<<0.001) S A A 4819 (10.7 4~ H vs. 7.9 4
H,P<0.001)¥ B EFMEK", fERFAEEIRHLIE IR K
— BN oAt R G0 YT 25 (TCie e — 2R T ik 2
TEIRYT ) YT RO R BE A R PR BT, I HCC
B IR LR L RPEAE IR T RS I 430897
WA ZS 1, g AR e A R R TR 1 Sl 1

i AR e 2 —Fh 1R 23 &l 5], e R Pk
JERHU RIS BESIN T — AR SR, TR i
A R MR R MR R L S R S A R
PEEREPE" 7, 2017 4, B X AR JE S8 5 4R 4538 [F FDA FI
T R 2 i W B A LS s e e, T RRAE RS2 &
BRI R M I HCC (3, it R gk R FidkE e
M, LOAE R AE R BN HRIR T R 2 . Uit
FEHT RESORCE AT , iZ#H5¢ B & R ik e
TRIT G A BB R 5 i) HCC S o B R AR e i %k
eI B7oe oX  R T EAE SRV SR - .71 I B0 | [ 1
K v Jo ik J A= 47 (progression-free survival, PFS; 3.1
A vs.1.54 H , P<<0.000 1) 4 A= 7748 (overall sur-
vival,0S;10.6 ™ H vs.7.8H ,P<<0.000 1) F1H A T
FARFA I A R RO 2B A E AR SRR e
AR

EFRE, TR ERE R, B RIEA R, =
T GEVRAEAS [) Hb DX o3 A AN I, 38 VI 75 24 HCC IR IT
Ir ZAT AT EEM , DA SE I 2 8 8 1 B R
SN E (1 AN ES ISR a5 i o | S e S = b i g
HCC W2 BFHEIFGE . TEDUMIR 25 52 P b,
YA AT 43 X A A7 AR Y (partition survival model, PSM)
Fl Markov A FY (H P RPELRY A 45 SR A 2. %6
Tk, AW TR AR AR &R A &, R A  PSM
Fl Markov #74  PEAL B X B JE 1R TT SR PR JRIRIT R
WIS HCC Mz
1 #EREFRZE
1.1 BE#RAB

ARS8 H A BE 5 RESORCE BF5E 4N AN THE—
. RESORCEF5¢Je—WipaNL . 20y BUE LR
Sk %o} B TN ARG, 76 423K 21 > [ Kb X (1) 152
AHOHE T, AR SR AR 41% . PIAR
TN « S FEITAL s R R APEPEAL B9 AR HCC 3 R
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P& FE R, 2 /04 1AL Skt 45 51817
B SEEAACIRE Sz W PEAR B 1.1 B 5 B2 28 8 BRI PR -8 4339
i B IAEL C 1, ANHE VI BR | Jmy BB i 5l A7 F 26 R
3R 25 s FFZIfE Child-Pugh 7% b A 9 (B4 X R AE e
fiif 32 (ZEA= 25 HiT 1Y 28 d h 2=/ 20 d B K I & HidE
Je =400 mg) , IFFAEMFFETFUETHTIY 10 i N 4232 i fe s —
WHREBEAEICIRTT o HEBRPRIER < 89 237 3 AT Au] HoAL Y
REAIT , SH BE I R PR R
L2 T

B BB BENL A M B SR JE AL e R 2, 452 3 )
BRI 160 mg (9 FG X AR s 2B, 2 JE R E 1,
4 Ji R — JE s [RI A, PO 2 AR I e 32 e SRR IRYT o
PHZH R IR N 2 e £ HH (g ZH 20 (4 g
B A ) J2 E RSB DM E AL IR REARZSVE 43 i R 2=
JHE 7 SRR B AR, . FE VAT R v A e )
(JEh % 120 mg, P % 80 mg) LAFEHl#EbE s kA5 LA
CsE AT AT IR R ) o BT v 2 A = R i 160 mg
1.3 #REE

& Excel 2016 84 rf 43 S 44 1 =R 25 PSM Al
Markov B, 3R A5 51 8 - PFS . PD FIFET -, #E AU 25
P ULIEN 1o BT H A PR ZH AR 9 A9 B RS | o e ) 2 A
#ir4E (quality-adjusted life years, QALY's) FI 4t i 45 -4
B 1 (incremental cost-effectiveness ratio, ICER) ; 55 BU4E
PRI N 4 5 , 5 RESORCE BIF5E Hh 4 25 25 J5 1) A5 5
— B ARSI B Sk R A B, BB 2 P 4H 99% 1) f
FET M1k o AR E 25 4 552 F P 1R e (2020) ) (1
UL, AT R 5% M9AFE B XF AR QALY s #E47
5 PR 5 75 2 3 AHE (willingness to pay, WTP) ¥k 3 %51
F E= A [E N A= 7= SE (gross domestic product, GDP) ,
2022 4EFR[E A2 GDP Jy 85 698 JC , i A5 % WTP Ky
257 094 JG/QALY"™,
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1.3.1 PSM  PSM ANty IR AL R ML A B m] 345 21K
A0 R LA, 0T B 3 N BB RT EE AAEA ith
2 RS R HL B, PRS RS 1) 28 3% Eb 9 B 352 DA PFS il
LARAT , PD AR Y B L] = OS 1Y 4 L ] —PFS AR
SHEBE LG FET RSB F LB =1—0S & Lk
i) 5 b Bt 17 B A B T B A A e A T LA AR
o B, i H GetData F44 A £ M 2 P OB A5
FHOEHH R 5 AR P ks s A A th e i A T E A, f i
Weibull 43 7ii . Exponential 43 /i \ Log-normal 437 . Log-
logistic 437 4 X A () I ZR AT UG o XHEL I 1 il
AT IR A, A% X S il 2 AL il £ 0 v oo
PES FIH i OS , AR 45 i i {5 5 2 #E ] (Akaike infor-
mation criterion, AIC) F1 U1 i H7 5 B 1 W (Bayesian in-
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formation criterion, BIC )18 tH A 2 MR A e 0L &, Bk
J 4 3 AT Z AR R B A= 47 R B0 B A] 3145 25 IR 3
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i i M L T . . X
AIC Bk ERAIPFSMZ 155761 148417 150573 156617 148678 154591 156492
GRAAPESMA 71506 64667 63192 72589 64124 69649 62521
A0S 17150 169826 170172 172630 170003 171034 172627
GRAHOSHE 92265 91500 91538 93108 91664 91932 93094
BIC JkERdiPESHZ: 156548 149204 151360 157404 149859 155379 156885
TRFAPESIMA T80 6320 63846 TR08 65104 70303 62848
SRARAOSHZ 172208 170613 170960 173418 171188 171822 173020
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BRLALL , DRIt AR i 5 RS 1] 1) P A% W 3 B o Bk [i] ) HEAS (R
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AR AR R TR BAAR R AR, Rt R A B
FEBRTT A GAR 25 WGBS T AR A BRAAS B DTAS:
DN REAS AN RSO Ak B AEAS . RESORCE WF5E #2217
WSS AR, A Fu i B 2 HA SO 259 g7 i
FIRIT ARG 5 A ISR & 72 PD Je
A Z T A SRR 25YNA T AR5 5 AR JE
P A SRRAYT ST LR BB 7 2 1] B AR e
AL R PR T 2578 W BBl R AR A% L B AR SRR T 2
VR T SCHR[23]. HR4E RESORCE fff 73 i A S 45 3, %%
MBIT R B R JE M H R R 20 0 144.1 mg,
ARG B AR JE B9 25 W) A I I HEA T AR . B A
HUSAS LI BEPY AEBE DY R[22 5. RESORCE#Y
WIafE L, BT R TERT 8 T B 4 6 SR BETT 1 IR DA
AT IR VAL, 2 )5 R 12 JR BE DT 1K, A8 IR 56 B 2R A
EUH ., RS E R DA MFRZ G SRR A
PERFEIZ YT $5 1 (2020 4F 10 )™, K AT 500 H 90 A Bl T3
DA B R A R AR U8 L S DNA I GE (T
JH RNA I R A | I3 27 2 2 1 5l o | 2 4
i et R H L LI H ML o AR5 b A BE DA I A 32
SR L IRKG A I H BT S . 0 AR B U5 G
I A S AR 22 B B R Jm A B 2B B 97 IR 55
FITH H 5% (2022 KO )P AR AT X TANR R
DAL FRRCAS , ARG H 2% IR 2H K A B3 = 3% BUR A
RIS Z3% 1Y 3 4 BA B INL, 45 K& AR A
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FIE T REGE IR AR MAE S . B R R
M R RN AT A OB B 15 391 (S B 15 P 1)
KT AN RSN R A R i . A BRI AL
BEAACR T SCHR[25— 28] ZHI{EK A RESORCE fiff
FEH B A TG B AHOC A IR o AR TR E Y 2
B A BORIF IR 4
15 ARWE M

ABIFGE T B ftlh 73 BT 235 2R AT B TR 3R SRR A 43 B
(one-way sensitivity analysis, OWSA ) A R ABURN: 43 AT
(probabilistic sensitivity analysis, PSA) LI Tk 45 5 (1) £
faE
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x4 WHRHNBANZAESHS 5 RKIER

S A i i Kl
BRI A
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JC, B F AT £ #15 0.32 QALYs, ICER K 301 114.45
JUQALY ($5), BIRMIFEIAIN ICER A 22 5% , {HER
KT 3M5A9F A GDP, # 7 5 AR e 5 2RI A L
FEAREA ST

x5 EMOWER
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A 5T TR A AR & A B Lk, B PSML A
Markov M RIPEAL T Hi AR Je 6} H 2t mih 7 e R hidlk
JEIRIT R MUR M HCC 451, 45 8 o , AR
i ICER ¥ KT 35 iy 8 (&l A\ 3% GDP, $87 Hi 3 3 JE A
BV, AatEadras REIE T ER g R
fa P : OWSA G5 2R bR WU Hin AR Je B I 3%
S5 AR 1 VR X ICER (Y52 A K, (H R AT 235 51 B e s 7
PSA H, Hi % AE JE B A 2 5 Mk A0 A R 4 B R 0.8%
(PSM) , 11.4% (Markov #5.7 ) . FERE 5 H7H , PR Ff 452 754
[ ICER A7 T 22 55 , J5L R AT BB J2& Markov B 78 R FH %) J2:
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7 OS 155, Hoh PRS RS BIBE T 1 5 oA R Ml i
SRR E R R A SRIETF X — R Al T SEBRAY PFS
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QALY FI A 5 T PSM,

H i i A DL AT [ N 5 AR Je iR T HCC 2 4 5
SEMRGY . A EEF VAL T a AR e =R A R
UM S5 R BN B AR XS ks e = RT A
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