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Abstract: Objective To evaluate the cost-effectiveness of anlotinib plus penpulimab versus sorafenib as first-line treatment for
unresectable hepatocellular carcinoma (uHCC). Methods Based on data from the APOLLO clinical trial, a three-state partitioned
survival model was constructed from the Chinese healthcare system perspective, with a time horizon of 3 to 10 years and a cycle length
of three weeks. The model estimated total direct medical costs, quality-adjusted life years (QALYs), and the incremental cost-
effectiveness ratio (ICER) for the two strategies. Cost parameters were derived from the 2025 average tender prices of drugs, healthcare
service prices, and published literature, while utility values were sourced from relevant clinical studies. Both costs and effects were
discounted at an annual rate of 5%. The willingness-to-pay (WTP) threshold was set at three times China’s 2024 per capita GDP. One-
way sensitivity analysis and probabilistic sensitivity analysis were performed to test the robustness of the results, and optimal pricing
strategy analysis was conducted through price adjustments of anlotinib and penpulimab. Results At the 5-year time horizon, the

ICER was 525 882.33 Chinese yuan per QALY. Although the ICER decreased slightly with extended time horizons, it remained
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substantially higher than the WTP threshold. One-way sensitivity analysis indicated that health utility values for progression-free

survival and progressive disease states, as well as the price of penpulimab, were key drivers of the ICER. Probabilistic sensitivity

analysis showed that the probability of the combination regimen being cost-effective was only 3.86%. Scenario analysis demonstrated

that drug price adjustments could significantly improve its cost-effectiveness. Conclusion At current drug prices, anlotinib combined

with penpulimab is not a cost-effective option. Future price adjustments and inclusion in the national reimbursement drug list could be

key strategies for enhancing its economic value.

Key words: anlotinib; penpulimab; unresectable hepatocellular carcinoma; cost-effectiveness analysis; partitioned survival model
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Table 1 Baseline characteristics of patients

FBLRFHIE LB HIREWH B n=433) RiEedH n=216)
FER N (15 EL /%) =65 % 315 (72.75) 161 (74.54)
<65 % 118 (27.25) 55 (25.46)
P/ /%) 2] 371 (85.68) 180 (83.33)
LS 62 (14.32) 36 (16.67)
2R 3 IR R 4 (ECOG) 14 14K 0 247 (57.04) 122 (56.48)
LT3/ (o L /%) 1 186 (42.96) 94 (43.52)
Child-Pugh 73 Z/1( 15 bt/%) A 399 (92.36) 201 (93.06)
B 33 (7.64) 15 (6.94)
B 2 B A0 PR R 3 4 14 (o5 B A 79 (18.29) 42 (19.44)
EL/9%) C 353 (81.71) 174 (80.56)
FF iR 2R IR /810 (5 B /%) <400 ng-mL™! 220 (50.81) 110 (50.93)
=400 ng'mL ! 213 (49.19) 106 (49.07)
9o DR /48] (o5 LK/ %) HBV 365 (84.30) 181 (83.80)
WA % HiEE (HCV) 16 (3.70) 7(3.24)
PITIRAS /(5 b/ %) KL ERILTAT I 348 (80.37) 173 (80.09)
(YONIIREZEZH) 179 (41.34) 87 (40.28)
AR 267 (61.66) 137 (63.43)
PWESH 98 (22.63) 51 (23.61)
BB A I 4l i e J 2B 98 97 181 (15 b/ %) 247 (57.04) 113 (52.31)
NIRRT 150 (34.64) 70 (32.41)
FRIGIT 118 (27.25) 55 (25.46)
HRE ST 52 (12.01) 25 (11.57)
B A8 3% B B AL I B/ (1 301 (69.52) 145 (67.13)
EL/%) 2 107 (24.71) 62 (28.70)
3K 24 (5.54) 9 (4.17)
HEIPT A K/ SR /mm 89 (49~141) 90 (53~144)
FEREAHARSFBI(E /%) 1 267 (61.66) 142 (65.74)
2 166 (38.34) 74 (34.26)
P50 13 R S5 U FH 2 U R R R U R IRNR T 100 (23.09) 56 (12.93)
(15 EE/%) SR R RYT 56 (25.93) 46 (21.30)
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Fig.1 Treatment regimens and model structure for two patient groups

E (QALYs), JEitHE A -2t (ICER).

Gammal'”l, fERI 25

FRtE BAHEN CAIC). DUM-H

A QALYs #t% (rhE WA G #F N R

(20200) WL 5%FEMILARITHL,  [FIRF R
Ja BRE IE Il i 22 o B8 SR CWTPO B 51 2024
P E AR EA A SME (GDPY /3 fF, B
287 241 Ju/QALY!®,
1.3 ImAREE

AW FEAKFE APOLLO I I PAC 3 36 28 i 1)

Kaplan-Meier (K-M) f1£k, SRECERAS T B35 LUl
B 4. ff H GetData Graph Digitizer ( v2.26 ,
http://www.getdata-graph-digitizer.com )X} PFS 5 OS
H 2R REAT i FE AL S A R 4.3.2 ERMA R
N ) -, DLORIE S S-SR . A A7 AME
WATHPY 6 S804 Exponential, Weibull
Log-logistic. Log-normal. Gompertz /% Generalized

FEMEN (BIC). Hoedbh& 101 5l R WT ke 3
bR e, %% 2 DNITEK PFS #h&aflitH
Generalized Gamma 73 M T4L &5 OS £k 5 ik
F Log-logistic Al Log-normal 73 A L5181, N S
B THE R 2, JRIE K-M B2k 54005 i 28 %7 be
Kl 2.
1.4 BAHEEMERSAE

KA TR T AR R, NN ELFELETT Ak
A, AR 2 =3 HHRAEFE=5%
(1) AE AbE RA S AR IRIT AR . 24 i A DA 24
Z M Chttps://www.yaozh.com/) 2025 “Fi T HAREL
PonEdE: RiAERCANERER, RHAEXE
mH bR HAR 2R bR . T kR
ST, AR E e B R JE AT S L

Fz2 HlAphzk
Table 2 Fitted curves

AU BHAUSH

SHE

T E B IR R A ZH 1
ZH 2
ZH3
ZH 1
ZH2
ZH 1
ZH2
ZH3
ZH 1
SH2

PFS

OS

FhidEed PFS

OS

(Mu) : 2.04
(Sigma) : 0.97
(O : —0.62
(Shape) : 24.53
(Scale) : 1.65
(Muw) : 149
(Sigma) : 0.89
(© : 058
(Meanlog) : 2.88
(Sdlog) : 1.18

Log-logistic

Log-normal

Generalized Gamma

Generalized Gamma

SN




FE49EELE1H 20265F1H

{;357"%*-';5?. ER Drug Evaluation Research

Vol. 499 No. 1 January 2026 * 259 -

100
90 |\
g0 b A
0L |\

HEAEERI%
h
=3

0 05 1.0 1.5 20

25 3.0 35 4.0 4.5 5.0

R K/

e G JR IR A R FE MR S PRSJE dh 4t
29 1 B AR A R S _OS R 3
AL JE_PFS R

- A ARJE_OSIRAHHUER

— R R E IR IR b PRSHLE th2k
2 BRI IR R oSHlg i 2k
—#fidk/e_PFSHUlf il 2k
—#fudb/e_Ostil ek

B2 ETHAERKEWN 2 775 PFS #1 OS Bhzk
Fig.2 Reconstructed PFS and OS curves based on fitted functions

DU 28 i B FH P DA R A ER LT A
A BR BT R B R BR BRI B0 24 i 2 T P MELA R

NI AN S B A A s AR 773 R 243 i P AR 181

L2455 AR S5 B B AT R R F20, I
DL 2024 FANRMHN: ot 4ahEIEFRKEIT
FRAEE O N R T, BRI B BT S ks 45 2L
WEE A 2024 FEANFE K TR, AE B HERAL N X
BRI TS RAER =5%H.=3 R AEM), L4575 1%
MM AR gE gD . AL =TS R
REMRAIEEEE (AST) Tk M B B0 21 Bt
WERE RSO N T R R4 AN TR, G
RSB ER TR 65 kg 2, LIS 24 5 A .

@B AT, BT APOLLO 36 A K4k
g FRAH DG AR A T 40s . A 9T 5] FH 9 ] ] o ft e
FS it = I 78 B (NICE) JTRE RS AR — 434
7 uHCC [ DA ARV T, A R T4 A=
FRERR (EQ-5D) ML F: PFS IRA&M PD
ARAS BB 73730 0.76 F1 0.681231, - T Bt A
S5 HSEOL R K 3.
1.5 SRS

G AR T RS MR, ASHIF 7T [ 25 St B DR R A
T (OWSA) HHERBUR M1 (PSAD.
OWSA # % ZHKIKTER 95% CI siIEHE(E +20%
TEHE NS, AR (hEAME
GrE PR (20200) &€ A 0~8%, i3k ICER

(1178 Bl 5 5 LA KB 2 BR00), PSA SR [ 5%
BRI RAL, HAE 1000 K. BAHI AR B R
Gamma 7)1, {@EEHME. AE RAER. JFEHRTT
Eb 451 25 L A5 R0 S 508 IR Beta 43 AR 24, S5 0EAk BT
A SHEA A E XTS5 I, FEIE I AR
ATz 4 (CEAC) #EATAIALAL.
1.6 WILENKIETHT

=R AEN OB AE MR 259 K578 &
(k%L SR M o B A D RN I S35 305 S A+ g
71, CERF AR K MR 2T 2 —
NTESRTE AT R 0 (R s 2l Y, I PR 1 o R
DA RANLE], (AT A, B3
BEZENED), ZEH2Y R OMWANERERE
3, ST HHEANRNSEL R A A RORR By, B
B wHCC IEMAE, FHt— B RN 2 AN A BR s
MR MR P AN E R ERH R, MEBRK
A AR 2 (B] . AR FOR B E I PSS W%
BB RN T 10%~50%1F AR B 44, FHFEI
Bt b RGAEIIR 2 E R BHTNAE 10%~90% I
FERRIG, et i A EREMEMEAE T
LTRSS, NP ERIKG IR SR i &

TR A E U S 1261,
2 H#R

2.1 Euhoir
16 5 SERHIN IR T, 2% % R BA IR F) 5



<260 FE49EFE1H 202605F1H Byt £ Drug Evaluation Research Vol. 49 No. 1  January 2026

%3 Markov HEEXSHE S

Table 3 Relevant parameters and distribution of Markov model

S 2 i R/ TG oAt TR IR SCHR
—&IBIT Y ZE R (10 mg) 246.57 Gamma 19726 295.88 [27]
IR 22 F BAHT (100 mg) 3570.00 Gamma 2856.00 4284.00 [27]
ZHidEE (200 mg) 8.30 Gamma 6.64 9.96 [27]
ZEERAEYT Y Ra[A & & (250 mg) 104.68 Gamma 83.74  125.62 [27]
FHIEPGI AP (500 mg) 14 999.05 Gamma  11999.24 17998.86 [27]
HiXdEE (40 mg) 120.74 Gamma 96.59  144.89 [27]
R AR YT 2 R A 13378.51 — — —
TR R TT FHEFIERFPT (200 mg) 2 576.64 Gamma 206131 309197 [27]
MR ER AT (100 mg) 17 918.00 Gamma 14 334.40 27 [26]
BHEFBRRYL (100 mg) 1253.53 Gamma 1002.82 27 [26]
B AR TT 2 AR 13618.43 — — —
I 6 PR % /i 14 748.88 Gamma  11799.11 17 698.66
AE % B3R/ o0 e I 23.65 Gamma 18.92 28.38 [19-20]
i1 RANY /i g o 1220.96 Gamma 976.77 1465.16 [19-20]
Fh R A T 2RI 791.22 Gamma 632.98  949.47 [19-20]
SRR qEae 791.22 Gamma 632.98  949.47 [19-20]
MAE LT T 785.14 Gamma 628.11  942.17 [19-20]
AST JH& 1220.96 Gamma 976.77 1465.16 [19-20]
 § AR Y it e S e 291.50 Gamma 23320  349.80 [19-20]
>3 E=5% ZEERHIRE millE 17.36 Beta 13.89 20.83  [4]
M AE R4 EREHH MR SRR 9.03 Beta 7.22 10.84 [4]
/% H MR AT i T P 5.79 Beta 4.63 6.95 [4]
S IR Al S 5.56 Beta 4.45 6.67 [4]
MR LT 2 i 5.32 Beta 4.26 6.38 [4]
AST F+& 4.17 Beta 3.34 5.00 [4]
PRI DL R SR A AR 1.85 Beta 1.48 222 [4]
EE0E I E L 5.09 Beta 4.07 6.11 [4]
M/NAR BB 3.01 Beta 241 3.61  [4]
BN vadili R {2 (S 1.62 Beta 1.30 1.94 [4]
1 4t A E PRI 1.62 Beta 1.30 1.94  [4]
MARLT T = 1.16 Beta 0.93 139  [4]
AST FHi 3.01 Beta 2.41 361 [4]
EIRL PR SR AL 3.94 Beta 3.15 473 [4]
HEMHE ZEBR+HIRE TR 0.76 Beta 0.74 1.00 [23]
TR SRS 0.68 Beta 0.70 1.00 [23]
EE0E IEEL To ik e 0.76 Beta 0.74 1.00 [23]
pii a3 | 0.68 Beta 0.66 0.98 [23]
IR /%% 5.00 Beta 0.00 8.00 [16]

P ZERP AR AN RS 0.42 QALYs, FFNHIN 2.2 BEZESURMSHR

FAR 220 759.27 76, %R ICER A 525 882 JT/QALY OWSA {7, PFS 5 PD RASHUEEESINE. IRZEE
(R 4. KHANIRY EE 3~10 FERR/RMTE FIHSUNIKs) ICER Bshodiss; R, R

7N, ICER BERS[AIZEK 2 RURIERGES, HER mtl XSRS HRE, Frfs ICER 1h4ihm T WTP

T 2024 4 WTP 815 (287 241 JT/QALY ). WL 3. BUE, SRS SEE A R (B 4).
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Table 4 Base-case cost-effectiveness results

FRA R EL LR 25 B e IR YR EE V|t e
A/ TT A3k IR 24 5 3 167 348.08 2569.76 164 778.320
AR 2 T 160 870.64 104 734.78 56 135.860
AR RMNIETT R 302.24 120.93 181.310
I £ R 5% H 12 526.31 12 862.53 -336.220
pugigie 341 047.27 120 288.00 220 759.270
BH/QALYs Joit RS E 1.151 0.655 0.496
HERARERE 0.935 1.011 -0.076
RARE 2.086 1.666 0.420
ICER 525 882.330
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Fig. 3 Baseline analysis results for a research period of 3 to 10 years
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Fig. 4 Tornado diagram for one-way sensitivity analysis
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Fig. 6 Incremental cost-effectiveness acceptability curve
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