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[ Abstract] Objective To explore and evaluate the economy of pembrolizumab
combined chemotherapy in the first-line treatment of advanced malignant pleural mesothelioma
from the perspective of China's healthcare system, and to provide pharmacoeconomic evidence
and reference for clinical medication and related health decisions. Methods A partition
survival model was constructed based on the IND227 study data, with 21 d as the model period
and simulated to 99% of patients died. The model output index was the quality-adjusted life
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year (QALY). The cost-utility analysis was used to evaluate the economics of combination
chemotherapy for advanced malignant pleural mesothelioma by chemotherapy alone. Further,
the robustness of the basic analysis results was proved by univariate sensitivity analysis and
probabilistic sensitivity analysis. Results The results of basic analysis showed that compared
with chemotherapy alone, the incremental cost-utility ratio (ICUR) of pembrolizumab
combined with chemotherapy was 1 447 296.58 yuan/QALY, which was greater than 3 times
China's per capita GDP (268 074 yuan/QALY) in 2023 as the willingness-to-pay (WTP)
threshold, which was not economical. In the case of receiving charity drug donations, the ICUR
was 102 236.18 yuan/QALY, which was below the WTP threshold. The results of univariate
sensitivity analysis showed that the cost of pembrolizumab, utility discount rate and supportive
therapy in the chemotherapy group had more significant effects on the results. The results of the
probability sensitivity analysis showed that the basic analysis results showed good robustness.
Conclusion At a WTP threshold of 3 times China's per capita GDP in 2023, pembrolizumab
combined with chemotherapy is not cost-effective for treating advanced malignant
pleural mesothelioma. However, if the patient receives charity donations, combination of

pembrolizumab and chemotherapy is more cost-utility.

[Keywords ] Pembrolizumab; Chemotherapy; Advanced malignant pleural

mesothelioma; Partitioned survival model; Cost-utility analysis; Pharmacoeconomic evaluation
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Figure 1. OS curve of two groups before and
after fitting
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Figure 2. PFS curve of two groups before and after fitting
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Table 1. Fitting results for different parameter distributions of OS and PFS curves

He Al FARIHEN]  Exponential Weibull Gompertz Lognormal ~ Log-logistic ~ Gen—gamma
AT R ST A Ak AIC 565.489 539.469 565.676 499.003 488.572 500.681
7 AH PRSI BIC 568.892 546.274 572.482 505.809 495377 510.889
Al {2 PRSHh 4 AIC 468.282 411.754 453367 403.708 387.714 398.498
BIC 471.667 418.523 460.136 410.477 394.483 408.651
AT R ST A Ak AlC 605.581 598.216 606.276 592.462 587.730 591.963
J74H OS2k BIC 608.984 605.021 613.081 599.268 594.536 602.172
FalifbyF A oS4 AIC 558.964 543.065 552.450 547.130 541.863 541.698
BIC 562.349 549.834 559.219 553.899 548.632 551.851

*2 OSHZEMPFSHARMINERIHRSH
Table 2. Optimal fitting distribution and parameters of OS and PFS curves

415 AR YR SE il ERSH REESHL

AR BR BT 1L T Al OS2k Log-logistic 3.25 0.59
PFShi2k Log—logistic 3.10 0.55

Halifbyra OSHhZk Log—logistic 241 0.42
PFSHiZ Log—logistic 2.33 0.37

3 WA R A S AL
Table 3. Cost and utility data in the model

HAIZHL B TR R vl B ke
2y gt (o)
MAEAIER AP (4mL:0.1g) 17 918.00 12 542.60 17 918.00 Gamma 25
RiEmhZE (05g) 1208.29 845.80 1570.78 Gamma R
JIE5H (20 mg) 13.17 9.22 17.12 Gamma 25 )
2y E A (JT)
bk 2 10.00 VLI Bk
Wik 20.00 AN ¥ iy
IR 40.00 YL s
EasL ik 16.50 AN ¥ iy
2 A O 86.50 60.55 112.45 Gamma [15]
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Table 4. Results of basic analysis

JHAR Hh AR A U ICUR
SRR - e ’ - -

(J8) (J8) (QALYs) (QALYs) ( JC/QALY )
AR BR SR AT 2 632 935.09 335819.26 1.42 0.23 1 447 296.58
HAifyT A 297 115.82 - 1.19 _ _
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Figure 3. Tornado diagrams for one—factor sensitivity analysis
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Table 5. Results of situational analysis
. A B AR SO R ICUR
WRIT S . — =
(7o) (J5) (QALYs) (QALYs) ( JL/QALY )

MR 2R BRI A T 2 320 629.40 23514.32 1.42 0.23 10 2236.18
Alifbyy e 297 115.82 - 1.19 - -
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