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Objective

To determine the cost-effectiveness of imported immune checkpoint inhibitors (ICIs) such as atezolizumab and durvalumab, and domestic ICIs like serplulimab and adebrelimab, in combination with chemotherapy for extensive-stage small cell lung cancer (ES-SCLC) in China.





Methods

Using a 21-day cycle length and a 20-year time horizon, a Markov model was established to compare the clinical and economic outcomes of five first-line ICIs plus chemotherapy versus chemotherapy alone, as well as against each other, from the perspective of the Chinese healthcare system. Transition probabilities were estimated by combining the results of the CAPSTONE-1 trial and a published network meta-analysis. Cost and health state utilities were collected from multiple sources. Both cost and effectiveness outcomes were discounted at a rate of 5% annually. The primary model output was incremental cost-effectiveness ratios (ICERs). A series of sensitivity analyses were preformed to assess the robustness of the model.





Results

In the base-case analysis, the addition of first-line ICIs to chemotherapy resulted in the ICERs ranged from $80,425.31/QALY to $812,415.46/QALY, which exceeded the willing-to-pay threshold set for the model. When comparing these first-line immunochemotherapy strategies, serplulimab plus chemotherapy had the highest QALYs of 1.51286 and the second lowest costs of $60,519.52, making it is the most cost-effective strategy. Our subgroup-level analysis yielded results that are consistent with the base-case analysis. The sensitivity analysis results confirmed the validity and reliability of the model.





Conclusion

In China, the combination of fist-line ICIs plus chemotherapy were not considered cost-effective when compared to chemotherapy alone. However, when these fist-line immunochemotherapy strategies were compared with each other, first-line serplulimab plus chemotherapy consistently demonstrated superiority in terms of cost-effectiveness. Reducing the cost of serplulimab per 4.5 mg/kg would be a realistic step towards making first-line serplulimab plus chemotherapy more accessible and cost-effective.
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1 Introduction

China carried a high burden of lung cancer, contributing to about two-fifths of the global lung cancers (1, 2). Small cell lung cancer (SCLC) is a subtype of lung cancer that accounts for around 15 percent of all diagnosed cases. SCLC is known to be highly aggressive due to its rapid proliferation and metastasis (3). Approximately two-thirds of SCLC cases are diagnosed at an extensive-stage [ES] disease (4). In the preimmunotherapy era, the standard first-line treatment for ES-SCLC was chemotherapy with a platinum-based agent plus etoposide (5). Unfortunately, the prognosis for patients with ES-SCLC treated with chemotherapy alone is generally poor, with a median overall survival (OS) of around 10 months and a 2-year survival rate typically below 5% (6, 7). In recent years, immune checkpoint inhibitors (ICIs) have demonstrated promising results in improving outcomes for patients with ES-SCLC. When ICIs are added to traditional chemotherapy, they have been shown to extend the median overall survival (OS) of ES-SCLC patients to approximately 12 to 15 months (8–12). As a result, the use of immunochemotherapy has gradually emerged as the mainstay of first-line treatment for ES-SCLC.

Up to now, the Chinese National Medical Products Administration (NMPA) have successively approved 4 ICIs combined chemotherapy for the first-line treatment of ES-SCLC, including two ICIs (atezolizumab and durvalumab) (13, 14), and two domestic ICIs (serplulimab and adebrelimab) (15, 16). While the introduction of innovative ICIs for the treatment of ES-SCLC in China has brought notable clinical benefits, it has also imposed a significant economic burden on both individual patients and the Chinese government. The annual costs of using these ICIs, as estimated based on the latest bid-winning prices (17), ranges from $40,000 to 140,000. These costs are considerably higher than the China’s per capita gross domestic product (GDP) of $12,681 in 2023 (18). Given the lager population of beneficiaries and the potential negative financial consequences, comparing the cost-effectiveness of the approved immunochemotherapy options among Chinese patients with ES-SCLC is crucial to determine their appropriateness for widespread clinical use. While one existing China-based study have evaluated the cost-effectiveness of ICIs for ES-SCLC (19), it is important to acknowledge potential limitations may impact the generalizability of their findings to real-world settings: firstly, this study included ICIs (such as pembrolizumab, ipilimumab, and nivolumab) that have not yet been officially authorized by NMPA for first-line treatment of ES-SCLC, which may limit the relevance and the value of the study finding for patients and clinicians; secondly, this study was unable to report on the cost-effectiveness serplulimab and adebrelimab due to their recent approval dates (January 16, 2023 and February 28, 2023, respectively), which may not accurately reflect the current advancement of clinical treatment.

To provide the up-to-data pharmacoeconomics evidence for clinical decision-making, we conducted this study to compare the cost-effectiveness of all approved ICIs combined chemotherapy as the first-line treatment for ES-SCLC patients from the perspective of the Chinese healthcare system.




2 Material and methods



2.1 Overview

This study established a Markov model to comparing the cost-effectiveness of six competing first-line treatment strategies for Chinese patients with ES-SCLC. The strategies evaluated in the study were as follows:

	Atezolizumab plus chemotherapy.

	Durvalumab plus chemotherapy.

	Durvalumab plus tremelimumab plus chemotherapy.

	Serplulimab plus chemotherapy.

	Adebrelimab plus chemotherapy.

	Chemotherapy alone.



We incorporated a chemotherapy arm in the model, as chemotherapy remains one of the preferred first-line treatment options recommended by the Chinese Society of Clinical Oncology for ES-SCLC (5). In this study, chemotherapy was modeled as etoposide plus carboplatin, as this combination is commonly used in current clinical practice in China for the first-line treatment of ES-SCLC. Information on the relative clinical efficacy and safety data for these six competing first-line treatment strategies was collected from a recently published network meta-analysis (NMA) conducted by Wang S et al. (20), as there were no clinical trial directly comparing the clinical performance of these strategies as first-line options for ES-SCLC patients. Meanwhile, we obtained costs and health state utilities from multiple sources, including national publicly available databases, local hospitals and previous literature. Target patients was patients aged 18 years or older with treatment-naive, histologically or cytologically documented ES-SCLC.

This study was designed in accordance with the China Guidelines for Pharmacoeconomic Evaluations (2020 Edition) (21), and reported according to the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) reporting guideline (22). Since this study solely utilized existing, non-identifiable data and did not involve any direct interaction or intervention with human subjects, it was deemed exempt from obtaining approval of the Chinese Ethics Review Committee.




2.2 Model construction

To simulate the clinical progression trajectory of ES-SCLC in the Markov model, three mutually exclusive health states were constructed: progression-free disease (PFD) health state, progressed disease (PD) health state and death (Figure 1). The Markov cycle length was set to align with the treatment administration interval specified in the phase III clinical studies referenced (8–12), which was 21 days. This model assumed that all patients start in initial health state of PFD, and were randomly assigned one of six first-line treatment strategies being evaluated (Details information on dosage and administration schedule for first-line were provided in Supplementary Table S1). During each Markov cycle, patients would stay in the PFD health state if they did not experience disease progression or death. However, if disease progression occurred during a particular cycle, patients would transition to the PD health state. Alternatively, if death from ES-SCLC occurred during a cycle, patients would enter the terminal health state. Patients in the PD health state would be eligible to receive subsequent anticancer therapies. In addition to receiving anticancer therapies, patients would also be supplemented with best supportive care (BSC) (5). Moreover, the model considers the provision of palliative care before imminent death (5). The Markov model was designed with a 20-year time horizon in the study, guided by the longest median OS of 15.4 months observed in ES-SCLC patients receiving first-line ICIs combined with chemotherapy (11). This duration was chosen to ensure that nearly all model patients would progress to the terminal state (death health state).




Figure 1 | (A) Markov model structure used to six competing first-line treatment strategies for Chinese patients with ES-SCLC. (B) Health states network showing the possible transitions between 3 mutually exclusive health states. ES-SCLC, extensive-stage small cell lung cancer; PFD, progression-free disease; PD, progressed disease.



This cost-effectiveness analysis was conducted from the perspective of the Chinese healthcare system, which refers to weighing the consumption of healthcare resources against the clinical benefits of interventions obtained by patients in the context of the national healthcare system (23). We reported medical costs for each strategy in 2023 US dollars (1 United States dollars is equivalent to 7.0467 Chinese yuan), and measured their effectiveness in quality adjusted life years (QALYs). Both costs and effectiveness were discounted at an annual rate of 5%. The primary model output were incremental cost-effectiveness ratios (ICERs), which represents the ratio of the incremental medical costs to the incremental QALYs gained between two treatment strategies.




2.3 Transition probability

Theoretically, the transition probabilities of first-line chemotherapy were estimated from the Kaplan-Meier (KM) survival curves published in the CAPSTONE-1 study, because it is the only phase III clinical trial investigating the efficacy and safety profiles of the ICIs plus chemotherapy as a first-line treatment for Chinese patients with ES-SCLC; while the transition probabilities of five first-line ICI-based treatment were estimated based on pooled hazard ratios (HRs) provided by the aforementioned NMA.

Initially, for the first-line chemotherapy, we digitized the PFS and OS data from KM curves to create pseudo-individual patient data (24). Subsequently, a series of goodness-of-fit tests were conducted to identify the optimal parametric survival distribution for these reconstructed data. These tests involved evaluating statistical metrics such as the Akaike information criterion (AIC) and Bayesian information criterion (BIC) and comparing modeled curves with KM curves graphically. Lower AIC and BIC values indicate a better fit, with increased overlap between the modeled and KM curves signifying a stronger fit. The results of the goodness-of-fit tests, including AIC and BIC values, were detailed in Supplementary Table S2, with graphical assessments provided in Supplementary Figures S1-S2. Ultimately, the log-logistic distribution was selected to fit and extrapolate the survival outcomes of first-line chemotherapy. The parameters theta (θ) and kappa (κ) were utilized to calculate transition probabilities between health states. The survival probabilities at a specific time cycle (t) were determined as follows:  .

For these five first-line ICIs plus chemotherapy, we first obtained the HRs of their PFS and OS compared to chemotherapy alone. Then their survival probabilities were adjusted using a specific formula:  . Analogically, the HRs estimated for different subgroups based on gender, age and baseline Eastern Cooperative Oncology Group (ECOG) performance status scores were used to estimated subgroup-level transition probabilities. Supplementary Table S3 listed model inputs related to the estimation of transition probabilities.




2.4 Costs and utilities

This model considered various medical expenditures associated with fist-line drug acquisition, AEs management, subsequent anticancer therapies, routine follow-up, BSC and palliative care.

The drug acquisition costs of first-line drugs were accumulated by cycles. First, we retrieved the latest bid-winning prices for tezolizumab, durvalumab, adebrelimab, serplulimab, etoposide from the National Health Industry Data Platform (17), and the current market prices in Hong Kong for tremelimumab (25). Then, the costs of these drugs per cycle were calculated based on the administration dosages per cycle listed in Supplementary Table S1. For drugs with anthropometry-dependent dosages, the targeted patients were modeled as having an average weight of 69.6 kg for male and 59.0 kg for female (26), an average body surface area of 1.72 m2 and an average creatinine clearance rate of 70 ml/min (27). Given the absence of direct safety comparison data for the six first-line strategies under evaluation, the medical costs associated with managing AEs were estimated through the following steps Step 1: Determination of charging items: Charging items for treating each AE associated with anticancer drug treatment were identified based on either Chinese expert consensus or oncologists’ opinions (28–35), with relevant costs collected from local general hospitals (Supplementary Table S4); Step 2: Estimation of AEs management cost for first-line chemotherapy: The AEs management cost for first-line chemotherapy was calculated by multiplying the frequency of grades 3/4 AEs by the estimated cost for each AE. Step 3, Estimation of AEs management cost for first-line ICIs plus chemotherapy: HRs for grades 3/4 AEs derived from the NMA mentioned in the study were used to estimate the AEs management cost for the five first-line ICIs plus chemotherapy strategies. Additionally, medical costs related to subsequent anticancer therapies, routine follow-up, BSC and palliative care were obtained from published literature (27).

Chinese-specific health state utilities were utilized in the model, with assigned scores of 0.856 and 0.768 for the PFD and PD health states, respectively (36). The negative effects of grades 3/4 AEs resulting from first-line treatments on health state utilities were computed as frequency-weighted sums using the same methodology employed for estimating AE management costs. To conduct this calculation, we sourced the disutility for each AE from the Institute for Clinical and Economic Review (37) and the duration for each AE from published papers (38–42) (Supplementary Table S5). The calculation of grades 3/4 AEs-induced costs and utilities for each first-line treatment was detailed in Supplementary Table S6. All model inputs related to costs and health state utilities estimation were summarized in Supplementary Table S7.




2.5 Statistical analysis



2.5.1 Base-case ICERs

The statistical tools used in this cost-effectiveness analysis included treeAge Pro Healthcare software (version 2022, https://www.treeage.com/) and R software (version 4.0.4, http://www.r-project.org). The model determined the relative cost-effectiveness between two competing strategies by comparing their ICER with a preset willing-to-pay (WTP) threshold. In the absence of explicit WTP threshold benchmarked established for ICER-based decisions in China, the study followed the recommendations provided by Cai et al. (18). We utilized a range of 1.2 to 3.0 times China’s GDP in 2022 as the potential WTP threshold, which translated to a value of $15,217.00 to $38,042.49/QALY (18). A strategy with an ICER below the predetermined WTP threshold is considered cost-effective. otherwise is considered non cost-effective.




2.5.2 Subgroup-level ICERs

The subgroup-level HRs of OS for five first-line ICIs plus chemotherapy versus chemotherapy alone by gender, age and baseline ECOG performance status scores, were used to explore the cost-effectiveness results for first-line ICIs plus chemotherapy at a subgroup-level.




2.5.3 Sensitivity analysis

Two sensitivity analyses were performed to assess and validate the robustness of the cost-effectiveness results obtained. In the deterministic sensitivity analyses (DSA) performed, we identified the impact of the uncertainty associated with individual model input on the model by varying its value within plausible ranges, such as 95% confidence intervals for HRs, 0%~8% for discount rate and baseline values plus or minus 25% for other model inputs. When conducting probabilistic sensitivity analyses (PSA), we investigate the influence of the uncertainties in multiple model inputs on the findings with 10,000 Monte Carlo simulations. During each Monte Carlo simulation, model inputs were randomly sampled from the appropriate distributions recommended by the ISPOR-SMDM Modeling Good Research Practices Task Force (43). The ranges for DSA and distributions for PSA were outlined in Supplementary Table S3 and Supplementary Table S7.






3 Results



3.1 Base-case ICERs

In the cohort of Chinese patients with ES-SCLC, the addition of first-line ICIs to chemotherapy resulted in cost increments ranging from $38,825.40 to $134,536.88 and survival enhancements from 0.16560 to 0.48629 QALYs (equivalent to 2.0 to 5.8 months), as detailed in Table 1. Consequently, the calculated ICERs ranged from $80,425.31/QALY to $812,415.46/QALY, surpassing the model’s WTP threshold. This indicated that none of the strategies involving ICIs in combination with chemotherapy were deemed cost-effective compared to chemotherapy alone.


Table 1 | Base-case and stepwise ICERs comparison of first-line treatment strategies.



Upon conducting a stepwise ICER comparison of five first-line immunochemotherapy regimens, it was revealed that first-line serplulimab combined with chemotherapy exhibited the highest QALYs at 1.51286 and the second-lowest costs at $60,519.52, positioning it as the most cost-effective strategy (refer to Table 1). Conversely, the analysis indicated that the first-line utilization of durvalumab in conjunction with tremelimumab and chemotherapy resulted in the lowest QALYs at 1.19217 and the highest costs at $155,946.55, highlighting it as the least cost-effective approach.




3.2 Subgroup-level ICERs

The results presented in Supplementary Table S8 reveals that the comparison between first-line ICIs combined with chemotherapy and chemotherapy alone demonstrated significant increases in both costs and survival outcomes across all subgroups:

	Male subgroup: cost increase: $38,536.12 to $134,228.09; survival extension: 0.15439 to 0.46544 QALYs (equivalent to 1.9 to 5.6 months).

	Female subgroup: cost increase: $43,041.79 to $136,596.00; survival extension: 0.24036 to 0.62921 QALYs (corresponding to 2.9 to 7.6 months).

	Age≥65 subgroup: cost increase: $39,708.64 to $131,804.96; Survival extension: 0.06645 to 0.55656 QALYs (equivalent to 0.8 to 6.7 months).

	Age<65 subgroup: cost increase: $39,259.64 to $136,596.00; Survival extension: 0.05239 to 0.50792 QALYs (corresponding to 0.6 to 6.1 months).

	ECOG PS of 0 subgroup: cost increase: $34,857.36 to $135,519.68; survival extension: 0.16182 to 1.08791 QALYs (equivalent to 1.9 to 13.1 months).

	ECOG PS of 1 subgroup: cost increase: $37,982.82 to $133,077.26; survival extension: 0.11262 to 0.44533 QALYs (corresponding to 1.4 to 5.4 months).



Overall, the use of first-line ICIs plus chemotherapy resulted in higher costs compared to chemotherapy alone, leading to inferior cost-effectiveness despite the survival benefits achieved.

Among the five first-line ICIs plus chemotherapy regimens compared, serplulimab plus chemotherapy provided the best survival outcomes for most subgroups, except for the Age ≥ 65 subgroup where atezolizumab plus chemotherapy achieved the highest survival (1.58313 QALYs). The QALYs achieved with serplulimab plus chemotherapy were as follows:

	Male subgroup: 1.49201 QALYs.

	Female subgroup: 1.65578 QALYs.

	Age ≥ 65 subgroup: 1.58025 QALYs.

	Age< 65 subgroup: 1.53449 QALYs.

	ECOG performance status score of 0 subgroup: 2.11448 QALYs.

	ECOG performance status score of 1 subgroup: 1.47190 QALYs.



Additionally, serplulimab plus chemotherapy proved to be the most cost-effective option in all subgroups due to its relatively lower costs.




3.3 Sensitivity analysis

The study identified first-line serplulimab in combination with chemotherapy as the most cost-effective option among five different combinations of ICIs and chemotherapy. Consequently, our DSA focused on comparing the efficacy of first-line serplulimab plus chemotherapy versus chemotherapy alone. The DSA results (Figure 2) highlighted that the HR of OS comparing serplulimab plus chemotherapy to chemotherapy had the most substantial impact on the ICER, with patients’ mean weight and the cost of serplulimab per 4.5mg/kg following in influence. Detailed results of further one-way sensitivity analyses for these key factors were presented in Supplementary Figures S3-S5. Despite variations in these parameters, the cost-effectiveness of serplulimab plus chemotherapy remained unchanged.




Figure 2 | Deterministic sensitivity analysis results for first-line serplulimab+chemotherapy vs chemotherapy alone. ICER, incremental cost-effectiveness ratio; WTP, willingness-to-pay; QALY, quality-adjusted life-year; HR, hazard ratio; OS, overall survival; PFS, progression-free survival; PFD, progression-free disease; PD, progressed disease; BSC, best supportive care; AEs, adverse events.



The PSA results were displayed through cost-effectiveness acceptability curves, including Figure 3 for the overall patient population and Supplementary Figures S6-S11 for specific subgroups. Notably, as the WTP threshold increased, the likelihood of first-line serplulimab plus chemotherapy being cost-effective was most prominent compared to the other first-line ICI plus chemotherapy strategies studied across all subgroups in the analysis.




Figure 3 | Probabilistic sensitivity analyses results for overall Chinese patients with ES-SCLC. WTP, willingness-to-pay; ES-SCLC, extensive-stage small cell lung cancer.







4 Discussion



4.1 Principal findings

This research systematically compared the cost-effectiveness of five first-line ICIs-based strategies, which have been approved in recent years in China (13–16), along with the commonly used chemotherapy regimen consisting of etoposide plus carboplatin among Chinese patients with ES-SCLC and aimed to provide valuable insights into the suitable therapy for this patient population. Our study showed that:

	In comparing first-line ICIs plus chemotherapy to chemotherapy alone, our study found that despite the observed survival improvement (ranging from 2 to 6 months) with these combination strategies, the substantial additional costs (ranging from $38,825.40 to $134,536.88) associated with them outweigh their limited benefits. This findings suggested that from a cost-effectiveness standpoint, first-line immunochemotherapies may not represent favorable options compared to chemotherapy alone. This conclusion holds true across all subgroup analyses conducted in our study. These results highlight the importance of striking a balance between the significant potential of immunochemotherapies in improving clinical outcomes in ES-SCLC and the economic burden associated with these treatments.

	In our study comparing the cost-effective among five first-line ICIs plus chemotherapy treatments, we found that serplulimab plus chemotherapy consistently outperforming the alternatives treatment options not only in the overall patient population but also in subgroup analyses. This information implied that serplulimab plus chemotherapy provided a favorable balance between clinical outcomes and associated medical costs, as reflected in its almost highest QALYs and relatively low costs. Furthermore, the PSA results indicated that the probability of first-line serplulimab plus chemotherapy being cost-effective was most pronounced as the WTP threshold increased across all subgroups and the total patient population. This results emphasized the robustness of the cost-effectiveness advantages associated with serplulimab plus chemotherapy and the importance of considering the context-specific WTP when evaluating the economic feasibility of treatment options.

	Results from DSA revealed that the top three model inputs with the greatest impact on the ICER of first-line serplulimab plus chemotherapy relative to chemotherapy alone were HR of OS, the mean weight of patients and the cost of serplulimab per 4.5mg/kg. The HR of OS served as a crucial determinant, as it reflected the relative survival benefit of competing strategies. A lower HR indicates better survival outcomes for patients receiving serplulimab plus chemotherapy. The mean weight of patients, likely determining the dosage of serplulimab required, was another significant factor influencing the ICER. This emphasized the need to consider individualized dosing based on patient characteristics to optimize treatment effectiveness. The cost of serplulimab per 4.5mg/kg also played a notable role in the ICER calculation, as it directly affected the overall medical cost of first-line serplulimab plus chemotherapy. According to the further one-way sensitivity analysis, meeting any of these criteria would achieve the cost-effectiveness for the combination therapy of serplulimab plus chemotherapy: HR of OS< 0.25, patient’s mean weight< 22.78 kg, or the cost of serplulimab per 4.5mg/kg< $12.02. Since the cost of serplulimab per 4.5mg/kg is the only factor that can be influenced through policy, ongoing research can play a crucial role in identifying opportunities for price negotiations or alternative reimbursement models to improve access to serplulimab plus chemotherapy without compromising financial sustainability (44).






4.2 Strengths and limitation

This study has several notable strengths that contribute to its significance. Firstly, it stands out for incorporating two recently approved domestic ICIs, serplulimab and adebrelimab, in combination with chemotherapy, a novel approach not explored in previous studies (19, 45). This integration enriches the economic evaluation, offering current pharmacoeconomic evidence that mirrors contemporary clinical practices. Moreover, the observation that domestic ICIs are generally more cost-effective than imported alternatives further underscores the importance of evaluating their efficacy in treating ES-SCLC (46). Secondly, the study was valuable as it not only compared the cost-effectiveness of five first-line ICIs combined with chemotherapy against chemotherapy alone but also evaluated the cost-effectiveness of the five ICIs-based treatments individually among Chinese patients with ES-SCLC. Understanding the relative costs and benefits of each ICI-based treatment compared to both chemotherapy alone and other ICIs could assist decision-makers, policymakers, and healthcare providers to make informed decisions regarding the allocation of resources and selecting optimal treatment strategies. Thirdly, we systematically considered the impact of AEs in the model involved taking into account their negative consequences on both health state utilities and the additional treatment costs incurred. Fourthly, by using local expert-recommended treatment items and locally derived costs, the model can provide valuable insights into the economic impact of AEs within the Chinese healthcare context. Fifthly, the cost-effectiveness analysis also considered six major subgroups to evaluate the results in a more comprehensive manner. Analyzing subgroups allows for a deeper understanding of how these treatments may impact different populations or specific demographic characteristics.

This study also has several limitations. Firstly, the primary challenge lies in the absence of direct comparative data on the efficacy and safety of the six first-line strategies analyzed in the model. To overcome this limitation, the study incorporated findings from an authoritative NMA to enhance the model. However, it is essential to acknowledge that relying on indirect data sources can introduce uncertainties and assumptions into the model. For instance, the model did not consider the duration of exposure to immunotherapy, assumed uniform subsequent anticancer therapies upon entering the PD health state, and calculated the cost and disutility of first-line ICIs plus chemotherapy based on clinical safety data of first-line chemotherapy and HRs for grades 3/4 AEs derived from the NMA. Enhancing our models with more robust data in the future could optimize our approach. Secondly, as specific quality-of-life data for Chinese patients with ES-SCLC was unavailable, the study integrated health state utilities from existing literature assessed in Chinese non-small cell lung cancer patients, potentially introducing uncertainty. However, our DSA revealed that considerable variations in health utilities within an acceptable range did not markedly influence our cost-effectiveness results. This indicates that even with more precise data, our conclusions would remain consistent. Thirdly, the uniqueness of the Chinese health system and economic environment may limit the applicability of our findings to different contexts. Considering that China accounts for about 40% of the world’s lung cancer patients, the results of our study could still hold considerable relevance in reducing the global burden of this disease.





5 Conclusion

From the perspective of the Chinese healthcare system, the combination of five first-line ICIs plus chemotherapy were not considered cost-effective when compared to chemotherapy alone. However, when these five first-line ICIs plus chemotherapy were compared with each other, first-line serplulimab plus chemotherapy consistently demonstrated superiority in terms of cost-effectiveness. Reducing the cost of serplulimab per 4.5 mg/kg would be a realistic step towards making first-line serplulimab plus chemotherapy more accessible and cost-effective.





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.





Author contributions

LY: Data curation, Formal Analysis, Funding acquisition, Investigation, Resources, Validation, Writing – original draft. ZZ: Data curation, Formal Analysis, Investigation, Validation, Writing – original draft. XZ: Conceptualization, Methodology, Software, Validation, Visualization, Writing – review & editing. CT: Conceptualization, Methodology, Software, Validation, Visualization, Writing – review & editing. QL: Conceptualization, Methodology, Project administration, Software, Supervision, Validation, Visualization, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research, authorship, and/or publication of this article. The work is supported by the Hunan Provincial Natural Science Foundation of Science and Medicine Joint Fund (Project No. 2022JJ80040) and the Hunan Provincial Health Commission Project (Project No. 202213053462).




Acknowledgments

I certify that no individuals other than the listed co-authors contributed to this publication.





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.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fimmu.2024.1408928/full#supplementary-material




References

1. Cao, W, Chen, HD, Yu, YW, Li, N, and Chen, WQ. Changing profiles of cancer burden worldwide and in China: a secondary analysis of the global cancer statistics 2020. Chin Med J (Engl). (2021) 134:783–91. doi: 10.1097/CM9.0000000000001474

2. Sung, H, Ferlay, J, Siegel, RL, Laversanne, M, Soerjomataram, I, Jemal, A, et al. Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 Countries. CA Cancer J Clin. (2021) 71:209–49. doi: 10.3322/caac.21660

3. Rudin, CM, Brambilla, E, Faivre-Finn, C, and Sage, J. Small-cell lung cancer. Nat Rev Dis Primers. (2021) 7:3. doi: 10.1038/s41572-020-00235-0

4. Wang, WZ, Shulman, A, Amann, JM, Carbone, DP, and Tsichlis, PN. Small cell lung cancer: Subtypes and therapeutic implications. Semin Cancer Biol. (2022) 86:543–54. doi: 10.1016/j.semcancer.2022.04.001

5. Working Committee of the Guidelines of Chinese Society of Clinical Oncology. Guidelines for Non-small cell lung cancer (2022 edition). Beijing: Beijing People’s Health Publishing House (2022) p. 46–8.

6. Jiang, J, Liang, X, Zhou, X, Huang, L, Huang, R, Chu, Z, et al. A meta-analysis of randomized controlled trials comparing irinotecan/platinum with etoposide/platinum in patients with previously untreated extensive-stage small cell lung cancer. J Thorac Oncol. (2010) 5:867–73. doi: 10.1097/JTO.0b013e3181d95c87

7. Rossi, A, Di Maio, M, Chiodini, P, Rudd, RM, Okamoto, H, Skarlos, DV, et al. Carboplatinor cisplatin-based chemotherapy in first-line treatment of small-cell lung cancer: the COCIS meta-analysis of individual patient data. J Clin Oncol. (2012) 30:1692–8. doi: 10.1200/JCO.2011.40.4905

8. Horn, L, Mansfield, AS, Szczęsna, A, Havel, L, Krzakowski, M, Hochmair, MJ, et al. First-line atezolizumab plus chemotherapy in extensive-stage small-cell lung cancer. N Engl J Med. (2018) 379:2220–9. doi: 10.1056/NEJMoa1809064

9. Paz-Ares, L, Dvorkin, M, Chen, Y, Reinmuth, N, Hotta, K, Trukhin, D, et al. Durvalumab plus platinum-etoposide versus platinum-etoposide in first-line treatment of extensive-stage small-cell lung cancer (CASPIAN): a randomised, controlled, open-label, phase 3 trial. Lancet. (2019) 394:1929–39. doi: 10.1016/S0140-6736(19)32222-6

10. Goldman, JW, Dvorkin, M, Chen, Y, Reinmuth, N, Hotta, K, Trukhin, D, et al. Durvalumab, with or without tremelimumab, plus platinum-etoposide versus platinum-etoposide alone in first-line treatment of extensive-stage small-cell lung cancer (CASPIAN): updated results from a randomised, controlled, open-label, phase 3 trial. Lancet Oncol. (2021) 22:51–65. doi: 10.1016/S1470-2045(20)30539-8

11. Cheng, Y, Han, L, Wu, L, Chen, J, Sun, H, Wen, G, et al. Effect of first-line serplulimab vs placebo added to chemotherapy on survival in patients with extensive-stage small cell lung cancer: the ASTRUM-005 randomized clinical trial. JAMA. (2022) 328:1223–32. doi: 10.1001/jama.2022.16464

12. Wang, J, Zhou, C, Yao, W, Wang, Q, Min, X, Chen, G, et al. Adebrelimab or placebo plus carboplatin and etoposide as first-line treatment for extensive-stage small-cell lung cancer (CAPSTONE-1): a multicentre, randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Oncol. (2022) 23:739–47. doi: 10.1016/S1470-2045(22)00224-8

13. National Medical Products Administration. Notice on drug Approval Release on February 13, 2020 . Available online at: https://www.nmpa.gov.cn/zwfw/sdxx/sdxxyp/yppjfb/20200213090501450.html (Accessed March 2, 2023).

14. National Medical Products Administration. Release of drug approval certificate information on July 14, 2021 . Available online at: https://www.nmpa.gov.cn/zwfw/sdxx/sdxxyp/yppjfb/20210714143342164.html (Accessed March 2, 2023).

15. National Medical Products Administration. Release of drug approval certificate information on January 17, 2023 . Available online at: https://www.nmpa.gov.cn/zwfw/sdxx/sdxxyp/yppjfb/20230117144508144.html (Accessed March 2, 2023).

16. National Medical Products Administration. Release of drug approval certificate information on March 3, 2023 . Available online at: https://www.nmpa.gov.cn/zwfw/sdxx/sdxxyp/yppjfb/20230303112530165.html (Accessed March 2, 2023).

17. Health industry Big data platform. Bid winning price of drugs . Available online at: https://db.yaozh.com/yaopinzhongbiao (Accessed March 12, 2023).

18. National Bureau of Statistics. Annual data . Available online at: https://data.stats.gov.cn/easyquery.htm?cn=C01 (Accessed May 9, 2024).

19. Kang, S, Wang, X, Zhang, Y, Zhang, B, Shang, F, and Guo, W. First-Line treatments for extensive-stage small-cell lung cancer with immune checkpoint inhibitors plus chemotherapy: A network meta-analysis and cost-effectiveness analysis. Front Oncol. (2022) 11:740091. doi: 10.3389/fonc.2021.740091

20. Wang, S, Li, Y, Liu, Z, Tian, W, Zeng, Y, Liu, J, et al. Efficacy and safety of first-line immune checkpoint inhibitors combined with chemotherapy for extensive-stage small cell lung cancer: A network meta-analysis. Lung Cancer. (2023) 178:47–56. doi: 10.1016/j.lungcan.2023.02.003

21. Research Group of China Pharmacoeconomics Evaluation Guideline. China Guidelines for Pharmacoeconomic Evaluations (2020 Edition). Research Group of China Pharmacoeconomics Evaluation Guideline: Chinese Pharmaceutical Association (2020) p. 1–25.

22. Husereau, D, Drummond, M, Augustovski, F, de Bekker-Grob, E, Briggs, AH, Carswell, C, et al. Consolidated health economic evaluation reporting standards 2022 (CHEERS 2022) statement: updated reporting guidance for health economic evaluations. Pharmacoeconomics. (2022) 40:601–9. doi: 10.1007/s40273-021-01112-8

23. Yi, B. An overview of the Chinese healthcare system. Hepatobil Surg Nutr. (2021) 10:93–5. doi: 10.21037/hbsn

24. Wan, X, Zhang, Y, Tan, C, Zeng, X, and 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. Hong Kong Jimin Pharmaceutical. Imjudo (tremelimumab) (2023). Available online at: https://www.pidrug.com/ (Accessed March 18 2023).

26. Central People’s Government of the People’s Republic of China. The State Council Office of the People’s Republic of China held a press conference on the “Report on the Nutrition and Chronic Disease Status of Chinese Residents (2020). Available online at: https://www.gov.cn/xinwen/2020-12/23/content_5572785.htm (Accessed March 12, 2023).

27. Luo, X, Liu, Q, Zhou, Z, Yi, L, Peng, L, Wan, X, et al. Cost-effectiveness of bevacizumab biosimilar LY01008 combined with chemotherapy as first-line treatment for chinese patients with advanced or recurrent nonsquamous non-small cell lung cancer. Front Pharmacol. (2022) 13:832215. doi: 10.3389/fphar.2022.832215

28. The society of chemotherapy, Chinese Anti-Cancer Association, and Committee of Neoplastic Supportive-care (CONS), China Anti-Cancer Association. Consensus on the clinical diagnosis, treatment, and prevention of chemotherapy- induced neutropenia in China (2019 edition). Chin J Clin Oncol. (2019) 46:876–82. doi: 10.3969/j.issn.1000-8179.2019.17.913

29. Committee of Neoplastic Supportive-care (CONS), and China Anti-Cancer Association. Chinese expert consensus on management of thrombocytopenia in cancer patients with liver injury (2022 edition). Cancer Res Prev Treat. (2023) 50:211–23. doi: 10.3971/j.issn 1000-8578.2023.23.0156


30. The society of chemotherapy, Chinese Anti-Cancer Association, and Committee of Neoplastic Supportive-care (CONS), China Anti-Cancer Association. A consensus on the clinical diagnosis, treatment, and prevention of cancer- and chemotherapy-related anemia in China (2019 edition). Chin J Clin Oncol. (2019) 46:869–75. doi: 10.3969/j.issn.1000-8179.2019.17.919

31. The society of chemotherapy, Chinese Anti-Cancer Association, and Committee of Neoplastic Supportive-care (CONS), China Anti-Cancer Association. Chinese experts’ consensus on the prevention and the treatment of nausea and vomiting related to anti-cancer drug treatment (2022version). Nat Med J China. (2022) 102(39):3080–94. doi: 10.3760/cma.j.cn112137-20220810-01724

32. Chinese Society of Nutritional Oncology, Medical Nutrition Industry Branch of National Association of Health Industry and Enterprise Management, and Tumor Nutrition and Therapy Branch of Zhejiang Medical Association. Expert consensus on the nutritional diagnosis and treatment of appetite loss in cancer patients. Electron J Metab Nutr Cancer. (2022) 9:312–9. doi: 10.16689/j.cnki.cn11-9349/r.2022.03.007

33. Writing committee of expert consensus on the medication therapy management pathway in hypertensive patients. Expert consensus on the medication therapy management pathway in hypertensive patients. Clin Medication J. (2022) 20:1–24. https://kns.cnki.net/kcms2/article/abstract?v=lfoZxnPhf0UnPvUmDlli1TJ2bK05VExmKZ8e8MevVMVI7zgQBzUlHdv8OM-7V4XrGwJ6IMyZmlvdNJNRXxWHAqd2AGVI0C5a-gAr3669z7j32li2ZqjtNBLGYcXsfmQnVBxsPsFFzDo=&uniplatform=NZKPT&flag=copy.

34. Lung Cancer Group of Chinese Thoracic Society. Expert consensus on the diagnosis and treatment of immune checkpoint inhibitor-associated pneumonia. Chin J Tubere Respir Dis. (2019) 42:820–5. doi: 10.3760/cma.j.issn.1001?0939.2019.11.007

35. Expert Committee of Integrated Chinese and Western Medicine, and Chinese Society of Clinical Oncology (CSCO). Expert consensus on diagnosis and treatment of Bone marrow suppression caused by anti-tumor drugs by integrated traditional and western medicine. Chin Clin Oncol. (2021) 26:1020–7. doi: 10.3969/j.issn.1009-0460.2021.11.011

36. Shen, Y, Wu, B, Wang, X, and Zhu, J. Health state utilities in patients with advanced non-small-cell lung cancer in China. J Comp Eff Res. (2018) 7:443–52. doi: 10.2217/cer-2017-0069

37.Institute for Clinical and Economic Review. Treatment Options for Advanced Non-Small Cell Lung Cancer: Effectiveness, Value and Value-Based Price Benchmarks. (2016). Accessed March 4, 2024. https://icer.org/wp-content/uploads/2020/10/MWCEPAC_NSCLC_Final_Evidence_Report_Meeting_Summary_110116.pdf.

38. Delanoy, N, Michot, JM, Comont, T, Kramkimel, N, Lazarovici, J, Dupont, R, et al. Haematological immune-related adverse events induced by anti-PD-1 or anti-PD-L1 immunotherapy: a descriptive observational study. Lancet Haematol. (2019) 6:e48–57. doi: 10.1016/S2352-3026(18)30175-3

39. Borghaei, H, Paz-Ares, L, Horn, L, Spigel, DR, Steins, M, Ready, NE, et al. Nivolumab versus docetaxel in advanced nonsquamous non-small-cell lung cancer. N Engl J Med. (2015) 373:1627–39. doi: 10.1056/NEJMoa1507643

40. Msaouel, P, Oromendia, C, Siefker-Radtke, AO, Tannir, NM, Subudhi, SK, Gao, J, et al. Evaluation of technology-enabled monitoring of patient-reported outcomes to detect and treat toxic effects linked to immune checkpoint inhibitors. JAMA Netw Open. (2021) 4:e2122998. doi: 10.1001/jamanetworkopen.2021.22998

41. Brahmer, J, Reckamp, KL, Baas, P, Crinò, L, Eberhardt, WE, Poddubskaya, E, et al. Nivolumab versus docetaxel in advanced squamous-cell non-small-cell lung cancer. N Engl J Med. (2015) 373:123–35. doi: 10.1056/NEJMoa1504627

42. Briggs, AH, Weinstein, MC, Fenwick, EA, Karnon, J, Sculpher, MJ, and Paltiel, AD. Model parameter estimation and uncertainty analysis: a report of the ISPOR-SMDM Modeling Good Research Practices Task Force Working Group-6. Med Decis Making. (2012) 32:722–32. doi: 10.1177/0272989X12458348

43. Cai, D, Shi, S, Jiang, S, Si, L, Wu, J, and Jiang, Y. Estimation of the cost-effective threshold of a quality-adjusted life year in China based on the value of statistical life. Eur J Health Econ. (2022) 23:607–15. doi: 10.1007/s10198-021-01384-z

44. Si, L, Xu, L, Chen, M, and Jan, S. Using strategic price negotiations to contain costs and expand access to medicines in China. BMJ Glob Health. (2020) 5(1). doi: 10.1136/bmjgh-2019-002256

45. Zhu, Y, Liu, K, Yang, Q, Zeng, M, and Peng, L. First-line Immuno-chemotherapy for extensive-stage small-cell lung cancer: A network meta-analysis and cost-effectiveness analysis. Front Public Health. (2023) 11:1028202. doi: 10.3389/fpubh.2023.1028202

46. Liu, Y, Zhang, N, Xie, C, Jiang, Y, Qin, Y, Zhou, L, et al. Evolution of drug regulations and regulatory innovation for anticancer drugs in China. Acta Pharm Sin B. (2022) 12:4365–77. doi: 10.1016/j.apsb.2022.08.004




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 © 2024 Yi, Zhou, Zeng, Tan and Liu. 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.


OEBPS/Images/im2.jpg
S(ictsechenmo = 1/[1 + exp(O)t*]™®





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        First-line treatments for extensive-stage small-cell lung cancer with immune checkpoint inhibitors plus chemotherapy: a China-based cost-effectiveness analysis

      

        		

          Objective

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          1 Introduction

        



        		

          2 Material and methods

        

          		

            2.1 Overview

          



          		

            2.2 Model construction

          



          		

            2.3 Transition probability

          



          		

            2.4 Costs and utilities

          



          		

            2.5 Statistical analysis

          

            		

              2.5.1 Base-case ICERs

            



            		

              2.5.2 Subgroup-level ICERs

            



            		

              2.5.3 Sensitivity analysis

            



          



          



        



        



        		

          3 Results

        

          		

            3.1 Base-case ICERs

          



          		

            3.2 Subgroup-level ICERs

          



          		

            3.3 Sensitivity analysis

          



        



        



        		

          4 Discussion

        

          		

            4.1 Principal findings

          



          		

            4.2 Strengths and limitation

          



        



        



        		

          5 Conclusion

        



        		

          Data availability statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Acknowledgments

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu-15-1408928-g002.jpg
Mode inputs Low value High value Low ICER High ICER Spread

HR g for serplulimab+chemotherapy vs chemotherapy 0.49 0.81 56,712.41 156,196.37 99,483.96

Mean weight (kg) 50.69 84.49 64,442.89  96,407.73 31,964.84

— m
— Serplulimab cost per 4.5mglkg ($) 26.76 4460 6444289 9640773 31964.84
_ Utility for PFD health state 0.64200  1.00000  73,488.12 93,548.51 20,060.40
|_ Utility for PD health state 0.57600  0.96000 72,469.88 90,342.75 17.,872.87
- Discount rate 0.00 0.08 70,700.72  86,035.01 15,334.29
. Subsequent anticancer therapies cost per cycle ($) 640.54 1067.56  78,350.03  82,500.59 4,150.57
‘ BSC cost per cycle($) 25318 421.88 78,664.94  82,185.68 3,520.74
I HRypy for serplulimab+chemotherapy vs chemotherapy ~ 0.39 0.60 79,089.57 80,457.32 1,367.74
l Routine follow-up cost per cycle($) 41.70 69.50 80,135.30  80,715.31  580.01
I AEs cost for serplulimab+chemotherapy ($) 189.17 31529 8029564 80,554.98  259.34
| AEs cost for chemotherapy ($) 161.69 26948 8031448 80,536.14  221.66
i AEs disutility for serplulimab+chemotherapy () 0.00992  0.01653  80,393.17  80,457.47 64.31
i AEs disutility for chemotherapy($) 0.00848  0.01413  80,397.83  80,452.80 54.97
! 1 ower limit Palliative care cost per cycle ($) 1970.85  3284.75 80.404.17 80,446.45 4227
! . Supper limit Carboplatin per 5.0 mg/ml/min ($) 0.84 140 8042479 8042583  1.03
i --=-ICER = $80,425.31/QALY Creatinine clearance rate (ml/min) 52.50 87.50 80,424.93  80,425.69 0.76
! e WTP threshold range= $15,217.00-$38,042.49/QALY Body surface area (mz) 129 215 80,425.28  80,425.34 0.06
l } } | Etoposide per :‘aOOmgm2 (&) 2.49 4.15 80.425.28  80.425.34 0.06

80,000 120,000 160,000 200,000

ICER ($/QALY)





OEBPS/Images/fimmu-15-1408928-g003.jpg
% Iterations cost-effective

10

0.9

0.8 1

0.7:4

0.6
—=o— Chemotherapy

—=— Serplulimab+Chemotherapy

0.5
= Adebrelimab+Chemotherapy

—— Atezolizumab+Chemotherapy
0.4
—— Durvalumab+Chemotherapy

—— Durvalumab+Tremelimumab+ Chemotherapy

0.3

02

0.1

0.0
0 20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000 180,000 200,000

WTP threshold ($/QALY)





OEBPS/Images/fimmu.2024.1408928_cover.jpg
& frontiers | Frontiers in Immunology

First-line treatments for extensive-stage
small-cell lung cancer with immune
checkpoint inhibitors plus chemotherapy: a
China-based cost-effectiveness analysis





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/im1.jpg





OEBPS/Images/table1.jpg
ICERs (vs chemotherapy)

Incremental Incremental ICER
Stiategy eribE costs QALYs ($/QALY)
Chemotherapy 21,409.67 1.02657 NA NA NA
Adebrelimab+Chemotherapy 60,235.07 133257 38,825.40 0.30600 126,879.72
Serplulimab+Chemotherapy 60,519.52 1.51286 39,109.85 0.48629 80,425.31
Atezolizumab+Chemotherapy 73,236.05 126971 51,826.38 024314 213,157.14
Durvalumab-+Chemotherapy 90,534.88 128249 69,125.20 0.25592 270,108.50
Drtialiiniah 155,946.55 119217 134,536.88 0.16560 812,415.46

+Tremelimumab+Chemotherapy

‘ Stepwise ICERs comparison

‘ Strategy® Costs (US$) QALYs TeemmElcess? | heemensl @ase | @ ($/QALY)®
Chemotherapy 21,409.67 102657 NA » NA NA
Adebrelimab+Chemotherapy 60,235.07 1.33257 38,825.40 0.30600 126,879.72 (ED)
Serplulimab+Chemotherapy 60,519.52 151286 28445 0.18029 1,577.76
Atezolizumab+Chemotherapy 73,236.05 1.26971 12,716.54 -0.24315 (D) -52,298.96
Durvalumab-+Chemotherapy 90,534.88 128249 17,208.82 001278 1,353,642.30
Durvalumab 155,946.55 119217 6541167 -0.09032 (D) 72425863

+Tremelimumab+Chemotherapy

Excluding dominated and extended dominated strategies:

Chemotherapy 21,409.67 1.02657 NA NA NA

Serplulimab+chemotherapy 60,519.52 1.51286 39,109.85 0.48629 80,425.31
Durvalumab+Chemotherapy 90,534.88 1.28249 30,015.36 -0.23037 (D) -130,291.19

‘ Excluding extended dominated strategies:
Chemotherapy 21,409.67 1.02657 NA NA NA

Serplulimab+chemotherapy 60,519.52 1.51286 39,109.85 0.48629 80,425.31

QALYs, quality-adjusted life-years; ICERs, incremental cost-effectiveness ratios; NA, not applicable; D, dominated strategy(a strategy is less effective and more costly than its previous alternative
strategy). ED, extended dominated strategy (a strategy is less effective and less cost-effective than its next alternative strategy).

“For a stepwise ICER comparison, all competitive strategies are arranged in ascending order of cost.

®The increment costs and QALYs were calculated as the differences between the current strategy and its previous alternative.

“During each round of comparison, once dominated and extended dominated strategies are identified, they are excluded from the next round of comparison.





OEBPS/Images/fimmu-15-1408928-g001.jpg
Markov model structure Health states network

[ Decision node @D Markovnode (O Chancenode <« Terminal node

Atezolizumab
+Chemotherapy

Durvalumab
+Chemotherapy D

Durvalumab +
Tremelimumab  [—AD4

Treatment-naive +chemotherapy

ES-SCLC

Serplulimab
+Chemotherapy

¢

Adebrelimab
+Chemotherapy

¢

Chemotherapy  —0Dd






