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Cost-utility Analysis of Pembrolizumab in the Second-line Treatment of Advanced Hepatocellular
Carcinoma Based on Two Models

MENG Rui"*, ZHOU Ting"*, SHI Fenghao"*, WANG Zijing"*, LUO Mengjie" *, MA Aixia"* (1. School of
International Pharmaceutical Business, China Pharmaceutical University, Nanjing 211198, China; 2. Pharmaco-

economic Evaluation Research Center, China Pharmaceutical University, Nanjing 211198, China)

ABSTRACT OBJECTIVE: To evaluate the economics of pembrolizumab in the second-line treatment of advanced hepatocellular
carcinoma in China. METHODS: From the perspective of Chinese healthcare system, a three-state PartSA model and Markov
model were established; the cost and utility for the second-line treatment of advanced hepatocellular carcinoma in China were
compared between pembrolizumab and placebo. The circulation cycle of the model was 3 weeks and the study time limit was
lifetime; one-way sensitivity analysis, probability sensitivity analysis and scenario analysis were used to verify the robustness of the
base-case analysis results. RESULTS: PartSA results showed that the ICER for the second-line treatment of advanced hepato-
cellular carcinoma with pembrolizumab was 1 266 846.18 yuan/QALY, which is far more than 1-3 times of China’s per capita
GDP in 2020. The results of one-way sensitivity analysis showed that the three parameters that had the greatest impact on ICER
were the PFS status utility of the placebo group, the PFS status utility of the pembrolizumab group, and the cost of
pembrolizumab. The results of probability sensitivity analysis verified the robustness of the base-case analysis. The scenario analysis
showed that the treatment cost of pembrolizumab had dropped significantly when the charity donation of pembrolizumab was
considered. Although it was still not economical, ICER was close to 3 times of per capita GDP of China in 2020. When WTP
threshold was 1 and 3 times of China’s per capita GDP, the economic prices of pabolizumab (100 mg) were 4 157.67 and 5 829.24
yuan, respectively. The results of Markov model were similar to those of PartSA model. CONCLUSIONS: Under the WTP
threshold of 1-3 times China’ s per capita GDP in 2020,
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Note: pFTF means the transfer probability from PF to PF; pFTP
means the transfer probability from PF to PD; pPTP means the transfer
probability from PD to PD; pFTD means the transfer probability from
PF to Death; pPTD means the transfer probability from PD to Death
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Fig1 Three-state PartSA model and Markov model
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Tab 1 AIC and BIC values of different KM curves
fitting distribution
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Tab 2 The optimal fitting distribution and distribu-

tion parameters of KM curves
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Note: ¢ means time; S(¢) is the survival function of #; p,o,A and y
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are distribution parameters for different distributions
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Tab 3 The parameters of PartSA model and Markov model
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Tab 4 Cost-utility base-case analysis of pembroli-
zumab in second-line treatment of advanced

HCC carcinoma

T A, B, SEEA, RERE,ICER,

i QALY T QALY JU/QALY

ParSA  WEFIBRESSEA 40236184 11289 23728798 01873 126684618
TR 16507386 09415

Markov BAMFIFRESHAT 40233468 11287 23642368 01835 1288 151.64
TR 16591100 0.9452
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5 PartSA fREIZEA{pL
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One-way sensitivity analysis of PartSA model
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Fig 3 Probabilistic sensitivity analysis of PartSA
model
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Tab 5 Scenario analysis of PartSA model

BATAIBR AL (100 mg) FAT 2RI R, o6

fiA Eibi| A, 7T R, QALY HERIA, T BRI, QALY ICER, J&/QALY RGBSR

ParSA AR A 21029634 1.1289 4520049 0.1873 241 436,32 415767 582924
TR 165 073.86 09415

Makov — BHFIZ g4 210269.19 11287 4433819 0.1835 241 685.07 419403 5829.73
GRAIA 165.911.00 09452
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