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Objective: The TOPAZ-1 trial reported a significant survival benefit of durvalumab in combination with chemotherapy for the first-line treatment of biliary tract cancer (BTC). However, no studies have evaluated the economics of this treatment option. The aim of this study was to assess the cost effectiveness of durvalumab plus chemotherapy compared to placebo plus chemotherapy from the perspective of US and Chinese payers.

Methods: Based on clinical data from the TOPAZ-1 trial, a Markov model was developed to simulate 10-year life expectancy and total healthcare costs for patients with BTC. The treatment group received durvalumab in combination with chemotherapy and the control group received placebo plus chemotherapy. The primary outcomes analyzed included quality-adjusted life years (QALYs) and incremental cost-effectiveness ratios (ICERs). Uncertainty in the analysis results was assessed by sensitivity analysis.

Results: For US payers, the placebo plus chemotherapy group had a total cost of $56,157.05 and a utility of 1.10 QALYs, while the durvalumab plus chemotherapy group had a total cost of $217,069.25, a utility of 1.52 QALYs, resulting in an ICER of $381,864.39/QALY. For Chinese payers, the ICER of durvalumab plus chemotherapy group was $367,608.51/QALY. Sensitivity analysis showed that the analysis was most sensitive to the price of durvalumab. For US and Chinese payers, under the respective willing to pay thresholds, the likelihood of the durvalumab plus chemotherapy arm being cost-effective was 0%.

Conclusions: Both in China and in the US, durvalumab in combination with chemotherapy is not a cost-effective option for the first-line treatment of BTC compared with chemotherapy.
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Key points

• Our study provided the first assessment of the cost-effectiveness of durvalumab plus chemotherapy for the first-line treatment of advanced biliary tract cancer and showed that the regimen was not cost-effective for both US and Chinese payers. Further price reductions for durvalumab were needed.



1. Introduction

Biliary tract cancers (BTCs) includes Intrahepatic, perihilar, distal cholangiocarcinoma (based on the anatomical location of the biliary tract) and gallbladder carcinoma (1). Perihilarcholangio-carcinoma (pCCA) accounts for the highest proportion (50–60%), followed by Intrahepatic carcinoma Cholangiocarcinoma (iCCA) (20–30%) (2). Cholangiocarcinomas (CCAs) occur in 2.8–3.3 per 100,000 Asians and Hispanics (3). The iCCA mortality rate rose from 2.15 per 100,000 in 2009 to 2.95 per 100,000 in 2018, with an annual increase of 3.5% (4). The incidence of BTC is strongly associated with hepatitis C in US and European populations, whereas hepatitis B is significantly associated with the incidence of iCCA in Chinese and Korean populations (5, 6). In Asian countries, hepatolithiasis and gallbladder stones are risk factors for the high incidence of BTC, especially iCCA, and 70% to 90% of gallbladder cancer patients are secondary to chronic cholecystitis caused by stones (7). In addition, hepatobiliary fluke infection, primary sclerosing cholangitis, chronic inflammation with liver injury are also pathogenic factors (8–10). Cholangiocarcinoma has a poor prognosis, with a 5-year survival rate of about 10% (2). 75% of CCA patients are advanced at the time of diagnosis, and 70% of patients have disease recurrence after surgery, although surgery is the main treatment (11, 12). Chemotherapy is still the first-line treatment for advanced BTC. Since 2010, the ABC-02 trial in the United Kingdom established cisplatin plus gemcitabine (GP) as the first-line chemotherapy for advanced CCA. In this trial of 410 patients, gemcitabine plus cisplatin compared with gemcitabine alone, Improved median progression free survival (mPFS) (8.0 vs. 5.0 months) and median overall survival (mOS;11.7 vs. 8.1 months). Immune checkpoint proteins, which regulate the immune system, have the ability to recognize and destroy tumor cells. Among them, the immune checkpoint inhibitors (ICIs), including programmed cell death protein-1 (PD-1), programmed apoptosis ligand 1 (PD-L1) and cytotoxic T lymphocyte-associated antigen 4 (CTLA-4), inhibit antitumor immune responses in solid tumors (13, 14). BTC is a highly heterogeneous tumor caused by tumor gene mutations, which may be related to the expression of neoantigens (14). The biochemical environment of immunosuppression is generated by the tumor microenvironment (15, 16). BTC shows immunogenic characteristics in tumor microenvironment, and relevant studies have shown the clinical value of ICIs in BTC, such as durvalumab (17, 18). Durvalumab is a human IgG1 monoclonal antibody that selectively binds PD-L1 (18). Durvalumab previously showed promising efficacy in a phase 2 trial of the combination of gemcitabine and cisplatin, with an objective response rate of 72%, and its randomized, double-blind, phase 3 trial (TOPAZ-1; Clinicialtrials.gov number, NCT03875235), durvalumab plus chemotherapy significantly improved OS (24.9 vs. 10.4%) and objective response rate (26.7 vs. 18.7%) (17).

Despite the promising clinical applications of these two treatments, their high cost had attracted great attention. According to previous studies, the cost-effectiveness analysis of durvalumab was mostly performed in patients with small-cell lung cancer and non-small-cell lung cancer (19, 20). Studies of PD-1 inhibitors in BTCs were lacking. Therefore, in this study, we aimed to compare the cost-effectiveness of durvalumab combined with GP in advanced BTC from the perspective of healthcare payers in China and the United States (US).



2. Methods


2.1. Population

The basic medical data used in this economic evaluation referred to a double-blind, placebo-controlled, phase 3 global study (TOPAZ-1). The recruited patients were those with previously untreated disease that was unresectable or metastatic at initial diagnosis as well as those who developed recurrent disease more than 6 months after surgery with curative intent and more than 6 months after the completion of adjuvant therapy. This study included 424 patients and included the experimental group (198 patients) that has received durvalumab therapy and a control group (226 patients) that has received GP monotherapy.



2.2. The model's structure

Our analysis included 424 patients who have enrolled in the TOPAZ-1 trial as the target population. Based on the TOPAZ-1 trial, the Markov model was constructed for cost-effectiveness analysis of durvalumab as the first-line treatment for patients with BTCs. The model was built and run using Treeage Pro 2021 (Inc, Williamstown, MA, USA). This model has often been used by researchers for pharmacoeconomic analyses of advanced and metastatic cancer treatment (21, 22). The model included three health states: PFS, progressive disease (PD) and death. In the initial stage of the model, all patients are in an PFS state. As the treatment progressed, the patient either moved to another state or stays in this state. When the disease progressed, we assumed that the patients received chemotherapy (FOLFOX), immunotherapy (durvalumab), anti-angiogenesis inhibitor (regorafenib),Other therapy (Irinotecan plus capecitabine) as standard second-line treatment, as recommended by the Chinese Society of Clinical Oncology (CSCO) guidelines (version 2022) and National Comprehensive Cancer Network (NCCN) Guidelines for the diagnosis and treatment of primary BTCs (version 2022.2) (23). Notably, once a patient entered the PD state, they cannot return to the SD state; they either remained in the PD state or were transferred to the death state during the subsequent cycle. The specific transitions of each state in the model were shown in Supplementary Figure 1.

In the TOPAZ-1 clinical trial, the mOS in the experimental group was 12.8 months compared to 11.5 months in the control group, for a total study duration of no more than 2 years. However, Immunotherapy had a delayed effect and may continue to exert its beneficial effects beyond the treatment period; therefore, it should be analyzed using from long-term data to avoid inaccuracies and uncertainties in the results. Hence, with reference to the dosing cycle of the TOPAZ-1 clinical trial, we set the cycle of the Markov model to 21 days and the time horizon of 10 years to simulate the entire life course of the patient (24). Study endpoints included total cost, life years (LYs), quality-adjusted life years (QALYs) and incremental cost effectiveness ratios (ICERs). A half-circle correction was conducted to simulate the transfer process more accurately. This research was based on the perspective of Chinese and US payers, applying discount rates of 3% and 5% to costs and utilities, respectively (25). For US payers, we set the willing to pay (WTP) threshold to $150,000/QALY. For Chinese payers, according to the World Health Organization (WHO), ICER was acceptable if it was below three times the gross domestic product (GDP) per capita. We set the WTP threshold at three 3 times China's GDP per capita in 2021 (US $38334). The research methods followed the Consolidated Health Economic Evaluation Reporting Standards (CHEERS) (Supplementary Table 1) (26).



2.3. Clinical data input

The survival data of the experimental and control groups were presented using the Kaplan–Meier (KM) curve of the TOPAZ-1 clinical trial. The GetData Graph Digitizer (version 2.26; http://getdata-graph-digitizer.com/download.php) was used to extract the data points on the KM curve. R software was used to run the algorithm of Guyot et al. to reconstruct the extracted curve (27). We selected the best distribution from the exponential, weibull, gamma, log-normal, log-logistic and gompertz distributions to fit the reconstructed individual patient data (28). According to the Akaike Information Criterion (AIC) and Bayesian information Criterion (BIC), log-logistic and gamma distributions were selected to predict the long-term survival status of patients (Supplementary Figure 2). Ishak et al. have reported that in the process of fitting the parameter distribution to the survival model, lower AIC and BIC values provide objective criteria for the final selection of the distribution (29). The selection process for the distribution and goodness of fit is shown in Supplementary Table 2. The transition probability between the states of the Markov model was calculated using the method described by Liu et al. (30). This method reasonably corrects the time-dependent transition probability of a dynamic Markov model.



2.4. The utility and cost estimates

We were unable to obtain specific utility values for the patients with PFS and PD status. We used data from previously published studies as the health utility of BTCs patients in PFS and PD states (0.76 for PFS and 0.68 for PD) (31). To simplify the calculation, Grade 3 or higher adverse events (≥3 AEs) with the highest incidence difference between the durvalumab plus GP and GP groups were selected. Costs were converted based on 2021 US dollar exchange rates (USD 1.0 = CNY 6.34). We only consider the direct costs associated with medication, follow-up treatment, administration, laboratory tests and major ≥3 AEs according to the TOPAZ-1 trial. We obtained the latest prices of the drugs involved in the study through the sales prices of local hospitals or by consulting local drug suppliers. The upper and lower price limits of the drugs were determined by referring to all winning bids on the national pharmaceutical data platform (www.yaozh.com). For advanced BTCs, according to China's National Basic Medical Insurance, Industrial injury insurance and maternity insurance drug catalog (32), durvalumab could not be covered to partially reduce patient payments. We present the prices of the relevant drugs as costs both before and after health insurance coverage in Table 1. Except for the cost of ≥3 AEs as a one-time cost input model, the costs were calculated based on the dose used in the clinical trial and on a three-week cycle. As some of the costs referred to previously published literature, we used the consumer price index (CPI) inflation calculator to adjust these costs to 2022 prices (38).


TABLE 1 Basic parameters input to the model and the ranges of the sensitivity analyses.
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The drug dose was based on actual clinical trials. In the GP plus durvalumab group, the patients received 1,500 mg of durvalumab and gemcitabine (1,000 mg/m2) and cisplatin (25 mg/m2) once every 3 weeks. In the control group, the patients received gemcitabine (1,000 mg/m2) and cisplatin (25 mg/m2) once every 3 weeks. According to a report on the status of Chinese residents' nutrition and chronic diseases in 2020, the average weight of the adult Chinese population was 64.8 kg (39). However, considering the long progression of BTCs, most patients are likely to be middle-aged and older adults, and in the advanced stage of the disease, patients are likely to suffer from weight loss and other discomforts. Therefore, we assumed that the average weight of patients was 60 kg. The weight set would be used to calculate the drug dose per cycle for durvalumab. A total of 42.5% of patients in the durvalumab plus GP group and 49.4% in the GP group received subsequent treatments.



2.5. Sensitivity analyses

A one-way sensitivity analysis was carried out to explore the parameters that might affect the ICER and the extent to which they might do so. Each parameter was independently changed by assuming ±20% of the expected value to determine the obvious influence on decision-making. In the probabilistic sensitivity analysis (PSA), we chose appropriate distributions for the parameters relevant to the inclusion in the model, e.g., costs (adverse effects of drugs and treatments) were gamma and risks (AEs) and health utility scores (PFS, PD and AE) were beta distributions. All parameters fluctuated between the 95% confidence interval (CI) (40).




3. Results


3.1. Base-case analysis

Our model simulated the cost effectiveness of durvalumab or placebo combined with chemotherapy for 10 years in patients with advanced BTC. The results of the Base-Case Analysis were presented in Table 2. From the perspective of the US payers, the total cost incurred in the chemotherapy group was $56,157.05, with a health output of 1.10 QALYs and 1.66 LYs. The total cost incurred in the durvalumab plus chemotherapy group was $217,069.25 with a health output of 1.52 QALYs and 2.30 Lys (Figure 1). Therefore durvalumab plus chemotherapy incurred additional costs of $160,912.20 and 0.42 QALYs, resulting in ICERs of $381,864.39/QALY. From the perspective of the Chinese payers, compared to the chemotherapy group, the durvalumab plus chemotherapy group incurred an additional cost of $154,904.98, resulting in an ICER of 367,608.51 /QALY (Figure 2).


TABLE 2 Base-case analysis results.
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FIGURE 1
 Acceptability curves in US.
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FIGURE 2
 Acceptability curves in China.




3.2. Sensitivity analyses

The results of the deterministic sensitivity analysis were shown in the tornado diagram (Figures 3, 4). The main parameters that influenced the results of the analysis included the cost of durvalumab, the utility of PD and PFS status, with other parameters having minimal impact on the results. From the perspective of the US payers, when the price of durvalumab was varied at the given upper and lower limits, the ICER ranged from $311,653.61-$4452,075.17/QALY. However this was still well above the WTP threshold we set ($15,000/QALY). When the price of durvalumab was reduced by 67.4%, the ICER equaled $150,000/QALY. When the price of durvalumab was further reduced by 80.9%, the ICER equaled $100,000/QALY. The results of the PSA analysis showed a 0% probability of durvalumab plus chemotherapy regimens being cost effective at a WTP threshold of $150,000/QALY in the cost effectiveness acceptable curves (Figures 5, 6). Incremental cost scatter plots showed that the results of all Monte Carlo simulations were distributed above the WTP line, so that durvalumab plus chemotherapy was not cost-effective when all parameters vary within a given range. For Chinese payers, since the WTP thresholds in China was much lower than in the US, all parameters were equally not cost effective in the range of variation.


[image: Figure 3]
FIGURE 3
 Tornado diagram for one-way sensitivity analysis in US.
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FIGURE 4
 Tornado diagram for one-way sensitivity analysis in China.
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FIGURE 5
 Incremental cost-effectiveness scatterplots in US.
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FIGURE 6
 Incremental cost-effectiveness scatterplots in China.





4. Discussion

Locally advanced BTC is too large and invasive of blood vessels to be surgically resected, and in the last decade, gemcitabine combined with cisplatin has usually been the first-line treatment option for such patients. However, chemotherapy alone has been ineffective, with limited patient benefit and a median OS of only 11.7 months (41). More recently, the TOPAZ-1 trial reported exciting clinical results with durvalumab in combination with chemotherapy for bile duct cancer. Durvalumab in combination with chemotherapy significantly improved OS and PFS in patients with BTC compared to standard chemotherapy, marking a milestone breakthrough in the treatment of BTC. The marketing application for a new indication for durvalumab in combination with chemotherapy for the first-line treatment of BTC has now been accepted by the Food and Drug Administration (FDA) and granted priority review. However, before clinicians can formally use this immune-combination chemotherapy regimen in clinical practice for patients with BTC, there are still some questions to be explored. As the most costly disease to treat in the United States, the cost of cancer treatment has increased significantly over the past decade and is still on an upward trend. The financial toxicity of ICI combination chemotherapy regimens, while improving efficacy, is seen as a negative consequence for cancer survivors (42). Excluding hospitalization expenses and toxicity, the direct cost of immunotherapy has exceeded the income of middle-class American families, and more than 1 in 3 patients cannot afford the financial toxicity of ICI, resulting in poorer quality of life and lower survival rates (43). Clinicians need to weigh the dual benefits of treatment cost and efficacy to develop the best treatment plan for patients of different economic levels. Therefore, to better facilitate the use of durvalumab in combination with chemotherapy regimens for bile duct cancer in clinical practice, it is necessary to evaluate its economics in terms of both cost and efficacy.

There was no study evaluating the economics of durvalumab in the treatment of BTC. Based on the latest clinical evidence from the TOPAZ-1 trial, our study constructed a Markov model to evaluate the cost-effectiveness of durvalumab combined with chemotherapy in the first-line treatment of BTC. The results of our analysis showed that the ICERs for durvalumab in combination with chemotherapy in the US and China were $426,301.52/QALY and $410,227.52/QALY, respectively. For US and Chinese payers, durvalumab plus chemotherapy did not offer a cost-effective advantage. The results of the sensitivity analysis showed that the price of durvalumab was a factor sensitive to the results of the analysis, followed by the utility of PD and PFS status. However, ICER far exceeds the WTP for US payers. All analyses showed no cost-effectiveness when all parameters were varied within a given interval. At current prices, the combination of durvalumab with chemotherapy for BTC is not economically advantageous, so further reductions in the cost of durvalumab are necessary. Further analysis of the price of durvalumab showed that durvalumab in combination with chemotherapy was only cost-effective when the price of durvalumab fell by 67.4% or more. If the WTP threshold of $100,000/QALY is used, the price of durvalumab needs to be reduced by more than 80.9%.

As the efficacy of durvalumab in combination with chemotherapy for the first-line treatment of BTC has only recently been revealed, there are still no studies evaluating the cost-effectiveness of this treatment option. Based on the current widespread use of durvalumab in lung cancer immunotherapy, several studies had evaluated the cost effectiveness of durvalumab for the treatment of lung cancer. Zhang et al. evaluated the cost effectiveness of durvalumab in combination with chemotherapy for the first-line treatment of small cell lung cancer from a US payer perspective (44). Zhang's analysis showed that the ICER of durvalumab plus chemotherapy was $355,448.86/QALY compared to the platinum-based chemotherapy regimen plus etoposide, so the regimen was not cost-effective. This result was consistent with the findings of Lin et al. although the ICER for durvalumab in combination with chemotherapy in Lin et al.'s analysis was $216,953/QALY (45). In addition, durvalumab in combination with chemotherapy was also not cost-effective for Chinese payers (46). It can therefore be seen that the cost of durvalumab in combination with chemotherapy needs to be further reduced for first-line treatment of small cell lung cancer. In the case of consolidation therapy after radiotherapy for non-small cell lung cancer, Han et al. showed that durvalumab was cost effective for US payers (47). The affordability of durvalumab was further validated in a microsimulation model of 2 million simulated patients conducted by Criss et al. (48) and could be extended to applicability to the US health care system. A study from Italy and others showed that the ICER of durvalumab in consolidation therapy after radiotherapy for non-small cell lung cancer exceeded the WTP threshold and that the official price of durvalumab needed to impose a discount (above 13%) to be cost-effective (49). These findings suggested that durvalumab plus chemotherapy for consolidation after radiotherapy for non-small cell lung cancer may be cost-effective in China and US, but not in Italy and other countries, and therefore geographical differences should be fully taken into account when conducting cost-effectiveness analyses. In addition, the current studies have reported no cost-effectiveness when this regimen was used as first-line treatment for small cell lung cancer. And this conclusion was also applicable to the first-line treatment of patients with BTC. Our study validated this in the first-line treatment of BTC, where durvalumab in combination with chemotherapy was not cost-effective in China and US. Two articles about cost-effectiveness analysis of BTC, but both of them were the comparison between chemotherapy regimen (Gemcitabine plus Cisplatin vs. Gemcitabine Alone). In Roth's study (50), gemcitabine monotherapy had the highest probability of being cost-effective until a willingness-to-pay of $60,000, Cost-effective until a willingness-to-pay of $60,000,after which the GP strategy had the highest probability. However, Tsukiyama's study (51) showed that combination therapy is less cost-effective than monotherapy for treating advanced BTC in Japan. In our study, compared with GP scheme, durvalumab+GP has better effect, but due to the high price of durvalumab, durvalumab+GP scheme is not cost-effective compared with GP scheme regardless of willingness to pay in China and USA.When the price of durvalumab is reduced, we can expect that durvalumab combined with GP regimen will be more suitable as a preferred option for patients with advanced BTC.

This study has a number of limitations. First, our model simulates patients from the TOPAZ-1 trial, which only published follow-up data for durvalumab combined with chemotherapy for about 2 years, and we digitally extracted OS and PFS data for durvalumab combined with chemotherapy and estimated them by parameter-specific survival distributions. Despite having a good good goodness of fit, its true long-term efficacy remains uncertain, which is subject to further refinement by subsequent follow-up data. Second, given that few studies have reported health utility in patients with BTC and that no specific utility data have been published from the TOPAZ-1 trial, we must make assumptions about health utility. We refer to previous studies reporting health utilities for patients with liver cancer and assume that the utilities for patients with BTC are consistent with them. This could lead to potential bias in the results of the analysis. The results of the analysis remain robust over the range of variation in utility. Thirdly, we only considered the impact of ≥3 AEs (increased costs and loss of utility), with 1–2 AEs being ignored, which are usually not or rarely intervened in clinical practice. In addition, ≥3 AEs with an incidence of < 5% were excluded from consideration, although sensitivity analyses showed that AEs had only a limited impact on the results of the analysis.



5. Conclusions

In comparison to chemotherapy, durvalumab plus chemotherapy is not considered cost-effective for first-line treatment of advanced BTC, either in China or in the United States. Further price reduction of durvalumab is necessary.
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Strategies Cost LYs ICER/LYs ICER/QAI
US payer perspective

Chemotherapy 56,157.05 166 1.10

Durvalumab plus chemotherapy 217,06025 | 16091220 | 2.30 0.64 251,818.78 1.52 042 381,864.39

Chinese payer perspective

Chemotherapy 49,218.34 166 110

Durvalumab plus chemotherapy 204,123.32 154,904.98 230 0.64 242,417.81 1.52 0.42 367,608.51

Incr Cost, Incremental cost; LYs, life-years; Incr LYs, Incremental life-years; QALYs, Quality-adjusted life-years; Incr QALYs, Incremental Quality-adjusted life-years.
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Variable Baseline Range Distribution References
value Minimum Maximum
Log-logistic OS survival model in durvalumab + Shape = 1.81; Fixed in model ND Model fitting
chemotherapy group Scale = 13.55
Log-logistic OS survival model in chemotherapy group | Scale =2.22; Fixed in model ND Model fitting
Scale =11.68
Log-logistic PFS survival model in durvalumab + Scale =2.19; Fixed in model ND Model fitting
chemotherapy group Scale =7.07
Gamma PFS survival model in chemotherapy group Scale =2.76; Fixed in model ND Model fitting
rate = 0.38
Risk for main adverse events
Durvalumab + chemotherapy
Neutrophil count decreased 0.207 0.1656 0.2484 Beta a7)
Neutropenia 0.192 0.1536 0.2304 Beta a7)
Anemia 0.189 0.1512 0.2268 Beta a7
Platelet count decreased 0.08 0.064 0.096 Beta a7
Chemotherapy a7
Neutrophil count decreased 0.254 0.2032 0.3048 Beta a7
Neutropenia 0.202 0.1616 0.2424 Beta 17)
Anemia 0.187 0.1496 0.2244 Beta 17)
Platelet count decreased 0.076 0.0608 0.0912 Beta 17)
Health utility scores
Utility of PFS 0.76 0.61 0.91 Beta (33)
Utility of PD 0.68 0.54 0.82 Beta (33)
Drug costs in the US, $/per cycle
Gemcitabine 15.06 12.04 18.07 Gamma CcMSs
Cisplatin 8.72 6.97 10.46 Gamma CMS
Durvalumab 11,730 9,384 14,076 Gamma CMS
Oxaliplatin 26.76 21.41 32.11 Gamma CMS
Calcium Folinate (CF) 52.48 41.98 62.97 Gamma CMS
Fluorouracil 18.57 14.86 2229 Gamma CMS
Irinotecan 35.88 2870 43.05 Gamma CcMS
Capecitabine 180.6 144.48 216.72 Gamma CcMS
Regorafenib 21,546 17,236.8 25,855.2 Gamma CMS
Drug costs in China, $/per cycle
Gemcitabine 5.92 4.74 7.11 Gamma b
Cisplatin 4.96 3.96 5.95 Gamma b
Durvalumab 11,225.18 8,980.15 13,470.22 Gamma b
Oxaliplatin 112.14 89.71 134.57 Gamma b
Calcium Folinate (CF) 2224 17.79 26.69 Gamma b
Fluorouracil 140.97 112.77 169.16 Gamma b
Irinotecan 547.28 437.83 656.74 Gamma b
Capecitabine 432 11.94 99.73 Gamma b
Regorafenib 1,495.21 1,196.17 1,794.25 Gamma b
Laboratory_test/per cycle-First hospitalization 482.07 45.60 662.13 Gamma b
Laboratory_test in PFS status 266.00 91.96 446.06 Gamma a
Laboratory_test in PD status. 390.57 142.19 626.12 Gamma a
Imaging examination in first hospitalization 1,457.11 1,221.95 1,832.77 Gamma a
Imaging examination in PFS status 246.91 11.75 622.57 Gamma a
Imaging examination in PD status 466.62 246.83 1,832.77 Gamma a
Bed fees 349.12 49.46 1,219.47 Gamma a
Care costs 404.74 71.10 1,030.49 Gamma a
Expenditures on main AEs, $
Neutrophil count decreased 466 373 559 Gamma (34)
Anemia 531 425 638 Gamma (34)
Neutropenia 354 283 425 Gamma (34)
Platelet count decreased 1,814 1,451 2,177 Gamma (35)
Disutility due to AEs
Leukopenia —0.09 —0.072 —0.108 Beta (36)
Anemia —0.125 —0.100 —0.150 Beta (36)
Neutropenia —0.09 —0.072 —0.108 Beta (36)
Thrombocytopenia —0.20 —0.160 —0.240 Beta 37)
Risk for subsequent therapy
Durvalumab + chemotherapy
Chemotherapy 0.417 0.334 0.500 Beta a7
Targeted Therapy 0.035 0.028 0.042 Beta a7
Immunotherapy 0.009 0.007 0.011 Beta 17)
Other 0.044 0.035 0.053 Beta (17)
Chemotherapy 17)
Chemotherapy 0.479 0.383 0.575 Beta 17)
Targeted Therapy 0.047 0.038 0.056 Beta a7
Immunotherapy 0.047 0.038 0.056 Beta an
Other 0.081 0.065 0.097 Beta 17)

“Based on real hospital data.

bComprehensive pricing and range in conjunction with local hospital and Chinese pharmaceutical databases (https://wiww.yaozh.com).

CMS, Centers for Medicare & Medicaid Services (https:/wivw.cms. gov/medicare/medicare- part-b-drug-average- sales- price/2022-asp-drug-pricing- file) 2022 ASP Drug Pricing Files.
PD-L1, Programmed cell death-Ligand 1; AEs, Adverse events; OS, Overall survival; PES, Progression-free survival.
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