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Objective: Avelumab (MSB0010718C) is a fully human anti-programmed cell death ligand 1(PD-L1) antibody against PD-L1 interactions and enhances immune activation against tumor cells in the meantime. Avelumab has been approved for locally advanced or metastatic urothelial cancer (mUC) after disease progression in several countries. We therefore conducted this study to evaluate the cost-effectiveness of avelumab maintenance therapy for advanced or mUC from the perspective of the United States (US) and China payer.

Methods: A Markov simulation model was performed based on clinical trial JAVELIN Bladder 100. Utilities and costs adopted in this analysis were derived from published literature and clinical trials. Incremental cost-effectiveness ratios (ICERs) were calculated to compare the avelumab maintenance therapy group (AVE group) and the best supportive care group (CON group).

Results: The ICER of the AVE group compared with the CON group were $38,369.50 and $16,150.29 per QALYs in the overall population and in the PD-L1–positive population, respectively. While the ICER of AVE group compared with CON group were $241,610.25 and $100,528.29 per QALYs in the overall population and in the PD-L1–positive population, respectively.

Conclusion: Avelumab maintenance therapy was a cost-effective first-line treatment compared with BSC in patients with mUC which were not progressed with platinum-based chemotherapy not only in the PD-L1–positive population but also in the overall population based on the current willingness to pay (WTP) of $150,000 in the US. It was not cost-effective both in the overall population and in the PD-L1 positive population at the WTP threshold of $30,447.09 in China.
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INTRODUCTION

It is estimated that about 81,000 new cases of bladder cancer are diagnosed per year and 17,980 deaths in 2020 in the United States (US) (1, 2). Approximately 90% of bladder cancer cases are urothelial carcinoma (UC) with the highest incidence in Europe and North America (3, 4). Nearly 10,000 new cases are diagnosed and more than 3,000 deaths occurred in China annually (5). Patients with advanced or metastatic urothelial cancer (mUC) are usually associated with a poor prognosis, with a 5-year survival rate of less than 5% (6). In patients with mUC, cisplatin-based combination chemotherapies are recommended as standard first-line therapy (7).

In recent years, more attention was drawn to the immune checkpoint inhibitors (ICIs) which generate immune antitumor mechanisms. Programmed cell death 1 (PD-1) and programmed cell death ligand 1(PD-L1) demonstrated a significant benefit on multiple tumor diseases compared with other immunotherapy (8). Patients with mUC currently still have risks for relapse after first-line chemotherapies. Therefore, a maintenance therapy that has both high efficacy and tolerability in these patients is of great importance.

The JAVELIN Bladder 100 trial which was a multiple-center, open-label, phase 3 trial demonstrated that avelumab as first-line maintenance therapy in patients with mUC in disease progressed free stage with platinum-based chemotherapy resulted in significantly benefit both in progressed-free survival (PFS) and overall survival (OS) than best supportive care (BSC) alone (9). Avelumab (MSB0010718C) is a fully human anti–PD-L1 antibody against PD-1/ PD-L1 interactions and enhances immune activation against tumor cells in the meantime. Avelumab has been approved for locally advanced or mUC after disease progression in several countries (10, 11).

Maintenance therapy with new treatment agent after first-line chemotherapy has shown significant efficacy in several tumor types (12). However, treatments with ICIs were usually expensive, so reasonable value is a great concern both for healthcare payers and patients. Healthcare budgets are undergoing increasing pressure worldwide, mainly due to increased costs associated with newly-developed treatment innovations. Due to the willingness-to-pay (WTP) threshold and cost estimates are usually region-specific, so we conducted this study to evaluate the cost-effectiveness of avelumab maintenance therapy plus BSC vs. BSC alone for advanced or mUC from the payer perspective both in the US and China.



METHODS


Patients and Treatment

Our analysis was based on the multiple-center, open-label, phase 3 clinical trial (JAVELIN Bladder 100). According to the JAVELIN Bladder 100 Clinical Trial, patients with histologically confirmed, locally advanced, or metastatic urothelial carcinoma who had finished four to six cycles of platin-based chemotherapy with a treatment-free interval of 4 to 10 weeks were randomly assigned to the two groups in a 1:1 ratio. Avelumab was given intravenously at a dose of 10 mg per kg of body weight every 2 weeks plus BSC (AVE group, 350 patients) or BSC alone (CON group, 350 patients). The median duration of treatment was 24.9 weeks in the AVE group and 13.1 weeks in the CON group. Imaging tests were performed every 8 weeks. Adverse events were graded according to the National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.03 (9).

A total of 700 patients from 197 sites in 29 countries were enrolled; the characteristics at baseline, including age, baseline metastasis before chemotherapy and PD-L1–positive proportion. were well-balanced between the two treatment groups. In the overall population, the OS was 21.4 months (95% CI, 18.9 to 26.1) and 14.3 months (95% CI, 12.9 to 17.9) in the AVE group and CON group, respectively. The median PFS was 3.7 months (95% CI, 3.5 to 5.5) and 2 months (95% CI, 1.9 to 2.7) in the AVE group and CON group, respectively. While in the PD-L1–positive population, OS and PFS were significantly longer in the AVE group than in the CON group (9).



Model Structure

The Markov model was conducted using TreeAge Pro 2020 software (TreeAge, Williamstown, Massachusetts). Statistical software package R (Version 4.0.5; R Core Team, 2021) was used for data description, model building, and sensitivity analysis. For model building, three health states: progression-free survival (PFS), progressive disease (PD), and death with time varied transition probability were considered in a Markov model. All the patients entered in the PFS state at first. And then patients could either progress to PD state or death, while patients in the PD state could either progress to death or still be in PD state. Patients may also die in either PFS state or PD state (Figure 1). Firstly, the time varied transition probabilities were estimated using published OS and PFS survival curves in the JAVELIN Bladder 100 Clinical Trial. Function getpoints in package IPDfromKM were used to extract original survival time and corresponding survival probabilities; function getIPD was used to construct individual patient data (IPD), and a parametric Weibull model was built based on the IPD (Figure 2). Then the time varied transition probability from PFS to PD and PD to death in each cycle were estimated using the function flexsurvreg in heemod based on the formula: P(t → St+1)=1–exp[λ(t)γ – λ(t+1)γ)]. Transition probability from PFS to death for each age group was estimated based on USA life tables in the model. The model cycle used for the base case was 1 month and a time horizon of 10 years. To improve estimates accuracy of survival time, pseudo-individual patient data were generated using the algorithm based on published literature (13).


[image: Figure 1]
FIGURE 1. A Markov structure was built to perform the analysis. PFS, progression-free survival; PD, progressive disease.
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Figure 2. (A,B) The original Kaplan-Meier PFS and OS curves from the trial and fitted curves (Weibull distributions). OS, overall survival; PFS, progression-free survival.




Costs and Utilities

Drug acquisition costs were calculated based on the average sale price from Drugs.com 2021 (14). We also calculated costs of BSC, Adverse Events (AEs)-related treatments, pretreatment, PD-L1 status tests, routine imaging tests, and subsequent treatment based on published literatures (15–19). As avelumab has not been approved by National Medical Products Administration (NMPA) in mainland China, we refer to the price in Hong Kong, China. All costs were measured in US dollars (USD) based on the exchange rate on Feb 8, 2022 (1 USD = 6.36 CHY). The utility of two groups was estimated by dividing the Quality of Life Questionnaire Core 30 items (QLQ-C30) score by 126. One stands for perfect health and 0 stands for death. Health state utilities were calculated according to the previously published literature (20). The same utilities were applied in both the AVE and CON groups. The costs and utilities are presented in Table 1.


Table 1. Input parameters for cost-effectiveness analysis.
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The total costs and Quality-Adjusted Life Years (QALYs) were the output in this model. And then we used the incremental costs and QALYs to calculate the incremental cost-effectiveness ratio (ICER; incremental cost per QALY gained). The AVE group will become cost-effective only under the condition that the ICER between the two groups was below the WTP threshold. An annual discount rate of 3 and 5% were adopted to determine the present value of costs and health utilities in US and China, respectively (22, 23).



Sensitivity Analysis

In the sensitivity analysis part, deterministic sensitivity analysis (DSA), and probabilistic sensitivity analysis (PSA) were considered. For the DSA, a one-way sensitivity analysis was conducted to examine the impact of utility and cost parameters on the ICER. The result of DSA was represented as a tornado plot with the more sensitive parameters in a broader rectangle on the top. For the PSA, a Monte Carlo simulation was run with 1,000 simulations with 1,000 individuals, beta distribution for utility parameters and gamma distribution for cost parameters were considered, respectively. The result of PSA was represented as a cost-effectiveness acceptability curve. The WTP threshold in the US and China were set as $150,000 and $30,447.09 per QALY, respectively, based on the published literature (24, 25).




RESULTS


Base-Case Results

Our base-case analysis showed that over a 10-year life horizon, AVE group gained.21 QALYs when spending $1,917.13, while CON group gained.17 QALYs when spending $436.35 in the overall population, which means patients in the AVE group gained.04 QALYs more than patients in the CON group. While in the PD-L1–positive population, the AVE group gained.07 QALYs more than patients in the CON group when spending $1,130.52 extra. The ICER of AVE group compared with CON group were $38,369.50 and $16,150.29 per QALYs in the overall population and in the PD-L1–positive population, respectively, both below the WTP threshold of $150,000 in the US. While the ICER of AVE group compared with CON group were $241,610.25 and $100,528.29 per QALYs in the overall population and in the PD-L1–positive population, respectively, both exceed the WTP threshold of $30,447.09 in China (Table 2).


Table 2. The summary of results of the cost-effectiveness analysis.
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Sensitivity Analysis

One-way sensitivity analyses were shown in Figure 3, which demonstrated that the cost of avelumab and utility of PFS were the most sensitive influential factors in all of the four scenarios analysis. Other variables, such as the cost of PD-L1 test, cost of BSC, and cost of PD, had a minor influence on the results.


[image: Figure 3]
FIGURE 3. A one-way sensitivity analysis was presented in the tornado diagram. The impact of different parameters on the ICER was listed. (A) The overall population in the US; (B) The PD-L1–positive population in the US; (C) The overall population in China; (D) the PD-L1–positive population in China. ICER, incremental cost-effectiveness ratio; PFS, progression-free survival; PD, progressive disease.


The acceptability curve in Figure 4 displays the results of the probabilistic sensitivity analysis, which indicated that, at current WTP in the two countries, avelumab maintenance therapy was considered cost-effective both in the overall population and in the PD-L1 positive population in the US, however it was not cost-effective both in the overall population and in the PD-L1 positive population in China.


[image: Figure 4]
FIGURE 4. The acceptability curve of cost-effectiveness showed the probability at current WTP threshold. (A) The overall population in the US; (B) The PD-L1–positive population in the US; (C) The overall population in China; (D) The PD-L1–positive population in China. WTP, willingness to pay; QALYs, quality-adjusted life year.





DISCUSSION

The five-year OS rate for mUC is poor and recently a few studies in the US reported that only a small proportion of patients with mUC accepted subsequent lines therapy after first-line therapy, almost half of the patients did not accept treatments for advanced or metastatic disease (26). Therefore, maintenance treatment is particularly important which can reduce the recurrence rates for patients with mUC. Most notably, the US is a developed country with a high-income and well-developed health system, while the proportion of underutilization of therapy may be even lower among patients in lower-income countries. So, we conducted the cost-effectiveness analysis both in the developed and developing countries.

The clinical trial demonstrated that avelumab maintenance therapy in mUC gained significant longer PFS and OS and this approach could become part of clinical practice in the future (27). Avelumab maintenance therapy improves life expectancy compared to the control group; however, evaluation of cost-effectiveness always depends both on the costs and efficacy. The JAVELIN Bladder 100 Clinical Trial demonstrate that the OS benefit with AVE group was greater compared with the CON group in the PD-L1–positive population than in the overall population, which makes the AVE group even more cost-effective in the PD-L1–positive population. The AVE group provides QALY gains at ICERs that are lower than the WTP of $150,000 per QALY in the US in both populations. Then it is worth our consideration is that whether a PD-L1 test is necessary before avelumab maintenance therapy in patients with mUC in the US because avelumab maintenance therapy was cost-effective both in the PD-L1–positive population and in the overall population. While in some lower-income countries, a PD-L1 test may be necessary to maximize outcomes and minimize costs due to a lower WTP and shortage of health resources.

Our study demonstrated that the avelumab maintenance therapy was not cost-effective in both populations in China, mainly because of the extremely high price of avelumab. However, our analysis was based on the price of avelumab in Hong Kong, after the approval of avelumab in mainland China, the price has a great chance to be lower than that in Hong Kong now, which may lead to overestimate the cost of China in our analysis. So, we calculated that the price of avelumab should be 86.24 and 82.17% lower than the current price, avelumab maintenance therapy will be cost-effective in the overall population and PD-L1–positive population, respectively, at the current WTP of China. Perhaps this will send some information to the Chinese health payer for considering appropriate resource allocation.

A recent study based on the JAVELIN Bladder 100 Clinical Trial demonstrate that avelumab maintenance therapy was cost-effective both in the overall population and PD-L1–positive population in the US, which was similar to our results (28). Pembrolizumab, another ICIs, was demonstrated as a cost-effective first-line treatment for patients with mUC whose tumors strongly expressed PD-L1 in Sweden and the US at the WTP threshold of £100,000 and $150,000 per QALY, respectively (20, 21). Although pembrolizumab shows great efficacy for patients with UC, recently the National Institute for Health and Care Excellence (NICE) decided to reject coverage of pembrolizumab for platinum-refractory UC due to its failure to meet their threshold of £50,000/QALY in the UK, which was also a good illustration for the growing importance of cost-effectiveness analysis in expensive treatments (29).

Our study still has limitations as follows. First, we extracted clinical data from published clinical trials instead of real-world patients, which may not totally reflect situations. In the PD-L1–positive population, OS in the AVE group was not reached in the published JAVELIN Bladder 100 trial. So, we simulated survival curves based on the trial which were good fit. Second, because quality-of-life data were not available from the JAVELIN Bladder 100 trial, the utilities were obtained from published literature which were the analysis of ICIs on urothelial carcinoma. Third, AEs-related treatments in China used in the analysis were based on Chinese expert opinion, which may cause bias. Fourth, we obtained the cost of PD from published literatures and applied the same costs in the two groups, which may differ from real-world treatment choices, because the second line therapy choice can be another ICIs or chemotherapy, prices of which can vary widely, however according to the sensitivity analyses, cost of PD had a minor influence on the results.



CONCLUSIONS

Our study demonstrated that avelumab maintenance therapy was a cost-effective first-line treatment compared with BSC in patients with mUC which were not progressed with platinum-based chemotherapy not only in the PD-L1–positive population but also in the overall population based on the current WTP of $150,000 in the US. It was not cost-effective both in the overall population and in the PD-L1 positive population at the WTP threshold of $30,447.09 in China. When the price of avelumab is 86.24 and 82.17% lower than the current price, avelumab maintenance therapy will be cost-effective in the overall population and PD-L1–positive population, respectively, at the current WTP of China.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author/s.



AUTHOR CONTRIBUTIONS

XP and QX: conception and design. QX and HZ: analysis and interpretation of data. XP, QX, and YC: development of methodology. All authors contributed to the article and approved the submitted version.



FUNDING

The work was supported by the Sichuan Province Science and Technology Support Program (No. 2021YFSY008) and the technology Innovation Project of Chengdu Science and Technology Bureau (No. 2019-YF05-00459-SN).



REFERENCES

 1. Kirkali Z, Chan T, Manoharan M, Algaba F, Busch C, Cheng L, et al. Bladder cancer: epidemiology, staging and grading, and diagnosis. Urology. (2005) 66:4–34. doi: 10.1016/j.urology.2005.07.062

 2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2020. CA Cancer J Clin. (2020) 70:7–30. doi: 10.3322/caac.21590

 3. Antoni S, Ferlay J, Soerjomataram I, Znaor A, Jemal A, Bray F. Bladder cancer incidence and mortality: a global overview and recent trends. Eur Urol. (2017) 71:96–108. doi: 10.1016/j.eururo.2016.06.010

 4. Wong MCS, Fung FDH, Leung C, Cheung WWL, Goggins WB, Ng CF. The global epidemiology of bladder cancer: a joinpoint regression analysis of its incidence and mortality trends and projection. Sci Rep. (2018) 8:1129. doi: 10.1038/s41598-018-19199-z

 5. Chen W, Zheng R, Baade PD, Zhang S, Zeng H, Bray F, et al. Cancer statistics in China, 2015. CA Cancer J Clin. (2016) 66:115–32. doi: 10.3322/caac.21338

 6. Witjes JA, Bruins HM, Cathomas R, Compérat EM, Cowan NC, Gakis G, et al. European association of urology guidelines on muscle-invasive and metastatic bladder cancer: summary of the 2020 guidelines. Eur Urol. (2021) 79:82–104. doi: 10.1016/j.eururo.2020.03.055

 7. O'Donnell PH, Balar AV, Vuky J, Castellano DE, Bellmunt J, Powles T, et al. KEYNOTE-052: Phase 2 study evaluating first-line pembrolizumab (pembro) in cisplatin-ineligible advanced urothelial cancer (UC)-Updated response and survival results. J Clin Oncol Confer. (2019) 37. doi: 10.1200/JCO.2019.37.15_suppl.4546

 8. Havel JJ, Chowell D, Chan TA. The evolving landscape of biomarkers for checkpoint inhibitor immunotherapy. Nat Rev Cancer. (2019) 19:133–50. doi: 10.1038/s41568-019-0116-x

 9. Powles T, Park SH, Voog E, Caserta C, Valderrama BP, Gurney H, et al. Avelumab maintenance therapy for advanced or metastatic urothelial carcinoma. N Engl J Med. (2020) 383:1218–30. doi: 10.1056/NEJMoa2002788

 10. Apolo AB, Ellerton JA, Infante JR, Agrawal M, Gordon MS, Aljumaily R, et al. Avelumab as second-line therapy for metastatic, platinum-treated urothelial carcinoma in the phase Ib JAVELIN Solid Tumor study: 2-year updated efficacy and safety analysis. J Immunother Cancer. (2020) 8. doi: 10.1136/jitc-2020-001246

 11. Patel MR, Ellerton J, Infante JR, Agrawal M, Gordon M, Aljumaily R, et al. Avelumab in metastatic urothelial carcinoma after platinum failure (JAVELIN Solid Tumor): pooled results from two expansion cohorts of an open-label, phase 1 trial. Lancet Oncol. (2018) 19:51–64. doi: 10.1016/S1470-2045(17)30900-2

 12. Grivas P, Monk BJ, Petrylak D, Reck M, Foley G, Guenther S, et al. Immune checkpoint inhibitors as switch or continuation maintenance therapy in solid tumors: rationale and current state. Target Oncol. (2019) 14:505–25. doi: 10.1007/s11523-019-00665-1

 13. Hoyle MW, Henley W. Improved curve fits to summary survival data: application to economic evaluation of health technologies. BMC Med Res Methodol. (2011) 11:139. doi: 10.1186/1471-2288-11-139

 14. Available, online at: https://www.drugs.com/price-guide/faslodex (accessed November 7, 2021).

 15. Henk HJ, Chen C, Benedict A, Sullivan J, Teitelbaum A. Retrospective claims analysis of best supportive care costs and survival in a US metastatic renal cell population. Clin Econ Outcomes Res. (2013) 5:347–54. doi: 10.2147/CEOR.S45756

 16. Zhang Y, Zeng X, Deng H, Ma F, Peng Y, Yi L, et al. Cost-effectiveness analysis of adding palbociclib as a second-line endocrine therapy for HR(+)/HER2(-) metastatic breast cancer from the US and chinese perspectives. Clin Ther. (2019) 41:1175–85. doi: 10.1016/j.clinthera.2019.04.033

 17. Gu X, Zhang Q, Chu YB, Zhao YY, Zhang YJ, Kuo D, et al. Cost-effectiveness of afatinib, gefitinib, erlotinib and pemetrexed-based chemotherapy as first-line treatments for advanced non-small cell lung cancer in China. Lung Cancer. (2019) 127:84–9. doi: 10.1016/j.lungcan.2018.11.029

 18. Mickisch G, Gore M, Escudier B, Procopio G, Walzer S, Nuijten M. Costs of managing adverse events in the treatment of first-line metastatic renal cell carcinoma: bevacizumab in combination with interferon-alpha2a compared with sunitinib. Br J Cancer. (2010) 102:80–6. doi: 10.1038/sj.bjc.6605417

 19. Liou SY, Stephens JM, Carpiuc KT, Feng W, Botteman MF, Hay JW. Economic burden of haematological adverse effects in cancer patients: a systematic review. Clin Drug Investig. (2007) 27:381–96. doi: 10.2165/00044011-200727060-00002

 20. Patterson K, Prabhu V, Xu R, Li H, Meng Y, Zarabi N, et al. Cost-effectiveness of pembrolizumab for patients with advanced, unresectable, or metastatic urothelial cancer ineligible for cisplatin-based therapy. Eur Urol Oncol. (2019) 2:565–71. doi: 10.1016/j.euo.2018.09.009

 21. Hale O, Patterson K, Lai Y, Meng Y, Li H, Godwin JL, et al. Cost-effectiveness of pembrolizumab versus carboplatin-based chemotherapy as first-line treatment of PD-L1-positive locally advanced or metastatic urothelial carcinoma ineligible for cisplatin-based therapy in the United States. Clin Genitourin Cancer. (2021) 19:e17–30. doi: 10.1016/j.clgc.2020.07.006

 22. Wu B, Zhang Q, Sun J. Cost-effectiveness of nivolumab plus ipilimumab as first-line therapy in advanced renal-cell carcinoma. J Immunother Cancer. (2018) 6:124. doi: 10.1186/s40425-018-0440-9

 23. Sarfaty M, Leshno M, Gordon N, Moore A, Neiman V, Rosenbaum E, et al. Cost effectiveness of nivolumab in advanced renal cell carcinoma. Eur Urol. (2018) 73:628–34. doi: 10.1016/j.eururo.2017.07.041

 24. Wan X, Zhang Y, Tan C, Zeng X, Peng L. First-line nivolumab plus ipilimumab vs sunitinib for metastatic renal cell carcinoma: a cost-effectiveness analysis. JAMA Oncol. (2019) 5:491–6. doi: 10.1001/jamaoncol.2018.7086

 25. Wu Q, Qin Y, Liao W, Zhang M, Yang Y, Zhang P, et al. Cost-effectiveness of enfortumab vedotin in previously treated advanced urothelial carcinoma. Ther Adv Med Oncol. (2022) 14:17588359211068733. doi: 10.1177/17588359211068733

 26. Walia AS, Sweis RF, Agarwal PK, Kader AK, Modi PK. Cost-effectiveness of immune checkpoint inhibitors in urothelial carcinoma-a review. Cancers. (2021) 14. doi: 10.3390/cancers14010073

 27. Stühler V, Maas JM, Walz S, Stenzl A, Bedke J. An evaluation of avelumab for the treatment of genitourinary tumors. Expert Opin Biol Ther. (2020) 20:971–9. doi: 10.1080/14712598.2020.1769596

 28. Peng Y, She Z, Peng L, Liu Q, Yi L, Luo X, et al. Cost-effectiveness of avelumab maintenance therapy for advanced or metastatic urothelial carcinoma in the United States. Adv Ther. (2021) 38:5710–20. doi: 10.1007/s12325-021-01950-0

 29. Gupta S, Kamat AM. NICE's rejection of pembrolizumab for platinum-refractory urothelial carcinoma: is there a greater good? Nat Rev Urol. (2020) 17:491–2. doi: 10.1038/s41585-020-0357-1

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Xie, Zheng, Chen and Peng. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-10-837854-t001.jpg
Parameters.

PD?
Cost®

Cost of PD-L1 test (21)
Cost of pretreatrment (15)

Cost of AEY in CON group (16-19)
Cost of AEY in AVE group (16-19)
Cost of imaging examination (21)
Costof PD® (21)

In whole population

Cost of avelumab (14)

Cost of BSC® in AVE group (15)
Cost of BSC® in CON group (15)
In PD1 positive population

Cost of avelumab (14)

Cost of BSC® in AVE group (15)
Cost of BSC® in CON group (15)
Discount rate, % (22, 23)

US value(range)

0.84/(0.68-1.00)
080 (0.64-0.96)

431.28 (345.03-517.54)
6.96 (5.57-8.35)
74,89 (69.91-89.87)
11168 (89.34-134.02)

1,187.67 (910.14-1,865.20)
2,396.70 (1,917.36-2,876.04)

22,022.59 (17,618.07-26,427.11)
4,324.24 (3,387.39-5,081.09)
4,113.4 (3,290.72-4,936.08)

14,295.37 (11,436.30-17,154.44)
2,754.38 (2,208.50-3,305.26)
3,917.62 (3,134.02-4,701.02)

3

China value(range)

0.84/(0.68-1.00)
080 (0.64-0.96)

157.23 (125.78-188.68)
157 (1.26-1.89)
2973 (23.78-35.68)
51.33 (41.06-61.60)

163.96 (131.17-196.75)
37683 (301.46-452.20)

172,637.26 (138,109.81-207,164.71)
2,726.00 (2,180.80-3,271.20)
2,642.93 (2,114.34-3,171.62)

112,062.00 (89,649.60-134,474.40)
2,754.38 (2,208.50-3,305.26)
3,917.62 (3,134.02-4,701.02)

5

aprogression-free survival: Pprogressed disease; Scost per patient per month; Sadverse events; ®best supportive care.

Distribution

gamma
gamma
gamma
gamma

gamma
gamma

gamma
gamma
gamma

gamma
gamma
gamma





OPS/images/fpubh-10-837854-t002.jpg
Parameters AVE group

Unite States
Overall population

Cost,USD 1,971.43
QALYs' 021
ICER? -
PD-L1+ population

Cost,USD 1,597.66
QALYs! 025
ICER9

China

Overall population

CostUSD 9,794.48
QALYs' 021
ICER? -
PD-L1+ population

Cost,USD 7,171.91
QALYs' 025
ICER? -

CON group

436.35
0.17

467.14
0.18

130.07
0.17

134.93
0.18

Increment

1,634.78
0.04
38,369.50

1,130.52
0.07
16,150.29

9,664.41
0.04
241,610.25

7,036.98
0.07
100,528.29

QALYs, quality-adjusted life year; 9ICER, Incremental cost-effectiveness ratio.
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