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Objective: The purpose of this study was to estimate the cost-effectiveness of

osimertinib for the first-line treatment of patients with EGFR-mutated advanced

non-small-cell lung cancer (NSCLC) from the perspective of the Chinese

healthcare system.

Methods: A Markov model was developed to simulate the outcomes and direct

medical costs of osimertinib or standard EGFR-TKI in the first-line treatment of

patients with previously untreated EGFR-mutated advanced NSCLC. Individual

patient survival data were extracted from the FLAURA randomized clinical trial.

Clinical costs and utilities’ input estimates were collected from the local hospital

and available literature reports. The quality-adjusted life-year (QALY),

incremental cost-effectiveness ratio (ICER), incremental net monetary

benefit (INMB), and incremental net health benefit (INHB) were calculated

for the two treatment strategies over a 10-year lifetime horizon. In addition,

one-way sensitivity analysis, probabilistic sensitivity analysis, and subgroup

analysis were performed to test the robustness of the model.

Results: On baseline analysis, osimertinib achieved additional 0.39 QALYs

and $15,443.78 incremental costs compared with standard EGFR-TKI

(gefitinib or erlotinib), which resulted in the ICER of $39,369.53/QALY.

The INMB was -$755.11, and the INHB was -0.02 QALYs at a WTP

threshold of $37,663.26/QALY in China. The one-way sensitivity analysis

showed that the utility of PFS had the strongest association with the ICER.

Osimertinib had approximately 46.4% probability of being cost-effective at

the WTP threshold of $37,663.26/QALY.

Conclusion: First-line osimertinib therapy might not be cost-effective in China

for patients with EGFR-mutated advanced NSCLC compared with standard
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EGFR-TKI based on its current marketed price. A significantly more favorable

cost-effectiveness could be achieved when the price of osimertinib was

reduced by 5%.

KEYWORDS

cost-effectiveness analysis, first-line treatment, FLAURA trial, non-small-cell lung
cancer, osimertinib

Introduction

Lung cancer is the second most common malignant cancer

and the leading cause of cancer-related deaths in the world, with

a 5-year survival rate of less than 20% (Siegel et al., 2021; Sung

et al., 2021). In China, lung cancer ranks first in both morbidity

and mortality of all malignant cancers (Chen et al., 2016). There

are two main histopathological types of lung cancer: non-small-

cell lung cancer (NSCLC) and small-cell lung cancer; of these,

NSCLC is the most common subtype, accounting for 85–90% of

all lung cancers (Reck and Rabe, 2017). Epidermal growth factor

receptor (EGFR) sensitive mutations play an important role in

NSCLC disease progression. In China, about 35–40% of NSCLC

in patients are caused by EGFR-coding gene mutation (Hsu et al.,

2018).

Currently, EGFR tyrosine kinase inhibitors (EGFR-TKIs)

have been recommended by many guidelines as the standard

first-line therapy for patients with EGFR mutation-positive

advanced NSCLC (Wang et al., 2021; Ettinger et al., 2022).

Studies have shown that treatment of the first- and second-

generation of EGFR-TKIs, including gefitinib, erlotinib, and

afatinib, could significantly prolong the progression-free

survival (PFS) and improve the response rate of lung cancer

patients compared with the standard chemotherapy as initial

therapy (Mitsudomi et al., 2010; Wu et al., 2015; Yang et al.,

2015). In a meta-analysis of six randomized trials involving

NSCLC patients who had not previously received treatment,

the median PFS for patients using EGFR-TKI (gefitinib or

erlotinib) was 11.0 months, compared with only 5.6 months in

the chemotherapy group (Lee et al., 2017). However, the vast

majority of patients eventually developed disease progression

after 9–13 months, of which approximately 60% were resistant

due to the T790M mutation (Morgillo et al., 2016; Mok et al.,

2017).

Osimertinib is a new oral, irreversible, third-generation

EGFR-TKI that is designed to selectively target inhibition of

both EGFR sensitizing and T790M resistance mutations and

also has therapeutic effects on NSCLC central nervous system

(CNS) metastasis (Mok et al., 2017; Yang et al., 2017; Goss et al.,

2018). Osimertinib received accelerated approval by the US

Food and Drug Administration (FDA) in November 2015 and

was conventionally approved in March 2017 for the treatment

of metastatic EGFR T790M mutation-positive NSCLC in

patients who have disease progression during or after EGFR-

TKI therapy, which was currently the first effective marketed

drug targeting the T790M resistance mutation (Osimertinib

(TAGRISSO), 2017). In NSCLC patients with EGFR mutations

(exon 19 deletion or L858R allele), the clinical practice

guidelines of the 2022 National Comprehensive Cancer

Network (NCCN) give priority to osimertinib (Ettinger

et al., 2022). FLAURA was a randomized, double-blind

phase 3 trial designed to explore the efficacy and safety of

osimertinib versus first-generation EGFR-TKI (gefitinib or

erlotinib) in the first-line therapy for patients with EGFR

mutation-positive advanced NSCLC. The results showed that

the median PFS (18.9 vs. 10.2 months, HR = 0.46, 95% CI:

0.37 to 0.57, p < 0.001) and the overall survival (38.6 vs.

31.8 months, HR = 0.80, 95.05% CI: 0.64 to 1.00, p = 0.046)

of osimertinib were demonstrated to be significantly longer

than standard EGFR-TKI, with a similar safety profile and low

rates of serious adverse events (SAEs) (Soria et al., 2018;

Ramalingam et al., 2020).

Osimertinib was approved for marketing in China in

2017 due to its remarkable clinical benefit and safety in

NSCLC population. However, the price of osimertinib in

China is higher than that of gefitinib and erlotinib (Cai et al.,

2019). Moreover, the economic evaluation of osimertinib

treatment in China is limited. Therefore, the purpose of this

study was to evaluate the economics of osimertinib versus first-

generation EGFR-TKI (gefitinib or erlotinib) as the first-line

treatment of untreated EGFR mutation-positive advanced

NSCLC based on the FLAURA trial results from the

perspective of the Chinese healthcare system, in order to

provide reference for clinical treatment option and medical

decision-making in China.

Methods

Analytical overview and model structure

The hypothetical target population in our study was

consistent with the characteristics of patients in the FLAURA

trial. Patients with advanced or metastatic NSCLC, who had not

been treated previously, were eligible to receive first-line

treatment with osimertinib, gefitinib, or erlotinib. A local or

central test confirmed the EGFR-TKI sensitivity, exon 19 deletion

(Ex19del), or p. Leu858Arg (L858R) EGFR mutation, alone or in

combination with other EGFR mutations. Patients with CNS

metastases whose condition was neurologically stable were
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eligible. Complete eligibility criteria were available in the

FLAURA trial protocol (Soria et al., 2018; Ramalingam et al.,

2020). A decision tree and three health-state Markov model were

constructed by TreeAge Pro 2019 to estimate clinical and

economic outcomes of osimertinib versus comparator EGFR-

TKI as the first-line treatments for patients with untreated

EGFR-mutated advanced NSCLC in China (Figure 1). The

three mutually exclusive health states included PFS,

progressive disease (PD), and death. The survival ratios with

PFS and PD were estimated from the area under the PFS and OS

Kaplan–Meier survival curves in the FLAURA trial. The

simulation time horizon was 10 years, with a cycle length of

1 month, and a half-cycle correction was adopted to adjust the

head–tail bias of cycles in the model. The subsequent annual

costs and benefits were reduced using a discount rate of 3%,

according to the WHO guidelines for pharmacoeconomic

evaluations (Murray et al., 2000).

All costs had been adjusted to 2022 prices according to the

local Consumer Price Index and were presented in US dollars

($1 = ¥6.45, 2021). The willingness-to-pay (WTP) threshold used

3× the per capita gross domestic product (GDP) in 2021

($37,663.26/per additional QALY gained) of China (National

Bureau of Statistics of China, 2022) because of the developing

country. All economic evaluation and survival analyses were

conducted by TreeAge Pro software (version 2019, https://www.

treeage.com/) and R software (version 4.0.5, http://www.r-

project.org). This study did not need approval from an

institutional review board or ethics committee because it was

based on publicly available clinical trial data and modeling

techniques.

Clinical data

The treatment groups in our study were included from the

FLAURA trial. The eligible patients were randomly assigned in a

1:1 ratio to receive either osimertinib (n = 279, at a dose of 80 mg

once daily) or a standard EGFR-TKI (n = 277, erlotinib at a dose

of 150 mg once daily or gefitinib at a dose of 250 mg once daily)

(Soria et al., 2018; Ramalingam et al., 2020). The treatment

continued until disease progression or the development of

unacceptable toxicity. The median duration of total treatment

exposure was 16.2 months (0.1–27.4) for patients receiving

osimertinib and 11.5 months (0–26.2) for those receiving a

standard EGFR-TKI. Transition probabilities between different

health states were estimated from Kaplan–Meier survival curves

which were obtained from the FLAURA trial, and the curves

beyond the model time horizon were extrapolated by standard

statistical analyses. GetData Graph Digitizer software (Version

2.26, http://getdata-graph-digitizer.com/index.php) was used to

digitize data points of Kaplan–Meier of PFS and OS curves in the

full analysis set, due to the unavailable individual survival data in

trial. The valid data points were used to simulate the survival

curves by R software, and then, survival distributions (Weibull,

log-logistic, log-normal, gamma, and exponential distributions)

were used to extrapolate the probability of survival beyond the

observation period, and the corresponding parameters were

obtained simultaneously. The selection criteria for optimal

parameter survival distribution were based on the minimum

value of the Akaike information criterion (AIC) (Guyot et al.,

2012). The final survival curve simulation and relevant

parameters are shown in Figure 2 and Table 1.

Cost and utility values

From the perspective of the Chinese healthcare system, all

costs in the model were from local medical organizations or

previously published literature reports (Zhang et al., 2016; Guan

et al., 2019; Wu et al., 2019; Shu et al., 2021). Only direct medical

costs, including costs of osimertinib, comparator EGFR-TKI,

EGFR mutation testing, management of grade ≥3 SAEs,

subsequent therapy, routine follow-up, and terminal care in

end-of-life were analyzed in our model (Table 2). After the

disease progression, osimertinib or salvage chemotherapy

(pemetrexed and cisplatin) would be received as the

subsequent active therapy, according to the FLAURA trial and

treatment guidelines for NSCLC. To calculate the dosage of

chemotherapy, it was assumed that a base-case patient had a

height of 1.64 m and a weight of 65 kg, resulting in a body surface

area (BSA) of 1.72 m2. The most common SAEs extracted from

the FLAURA trial, including rash, anemia, alanine

aminotransferase (ALT) increased, and aspartate

aminotransferase (AST) increased. The costs related to SAEs

were calculated through multiplying the incidence of the SAEs by

FIGURE 1
Model structure of a decision tree combining the Markov
state transition model with the three health states. (A) Decision
tree. (B) Markov state transition model. Abbreviations: M, Markov
node; EGFR-TKI, epidermal growth factor receptor–tyrosine
kinase inhibitor; NSCLC, non-small-cell lung cancer.
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the costs of managing the SAEs per event. Furthermore, mutation

testing and terminal cost were also implemented in the first and

end cycles, respectively, according to the TreeAge Pro

2019 manual.

As not reported in the FLAURA trial, the utility values in

health states were gained from an international health-related

quality of life (HRQL) survey using the EQ-5D instrument

(Nafees et al., 2017). The utility values of PFS, PD, and death

were 0.804, 0.321, and 0, respectively, which were consistent with

an earlier cost-effectiveness analysis evaluating EGFR-TKI for

advanced NSCLC in China (Shu et al., 2021).

Base-case analysis

The main outcomes were cost, quality-adjusted life-years

(QALYs), incremental cost-effectiveness ratio (ICER),

incremental net monetary benefit (INMB), and incremental

net health benefit (INHB) in our analysis. If the ICER was

below the prespecified WTP threshold ($37,663.26/QALY) or

the INMB/INHB was a positive value, osimertinib would be

identified as cost-effective, according to the recommendation.

ICER, INMB, and INHB were counted based on the following

formulas: ICER=(Co-Cc)/(Eo-Ec) = ΔC/ΔE, INMB=(Eo-Ec)*λ-
(Co-Cc) = ΔE*λ-ΔC, and INHB= (Eo-Ec)-(Co-Cc)/λ = ΔE-ΔC/λ,
where Cx and Ex were the cost and effectiveness of osimertinib

(x = o) or the comparator EGFR-TKI (x = c), respectively, and λ
was the WTP threshold (Stinnett and Mullahy, 1998; Craig and

Black, 2001).

Sensitivity and subgroup analyses

To explore the influence of input parameters on the model

uncertainty, one-way sensitivity analysis and probabilistic

sensitivity analysis (PSA) were performed in TreeAge. In the

one-way sensitivity analysis, all parameters varied independently

of their corresponding lower and upper boundaries, with a range

of ±20% or 95% confidence interval (95% CI) of the base-case

value so as to confirm the parameters that significantly influenced

the ICER. The result of the one-way sensitivity analysis was

presented in a Tornado diagram. In PSA, a Monte Carlo

FIGURE 2
Model estimated PFS and OS were plotted together with the original Kaplan–Meier PFS and OS curves from the FLAURA trial, respectively. (A)
Kaplan–Meier curve of the progression-free survival from the FLAURA trial. (B) Simulation of the progression-free survival curve for osimertinib and
the comparator EGFR-TKI. (C) Kaplan–Meier curve of overall survival from the FLAURA trial. (D) Simulation of the overall survival curve for osimertinib
and the comparator EGFR-TKI. Abbreviations: PFS, progression-free survival; OS, overall survival; EGFR-TKI, epidermal growth factor
receptor–tyrosine kinase inhibitor.
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simulation with 1000 iterations was performed by simultaneously

varied prespecified distributions, and then, a cost-effectiveness

acceptability curve and a scatter plot were finally generated to

show the possibility that osimertinib would be considered to be

cost-effective under various WTP levels.

To evaluate the uncertainty of economic outcomes caused by

the race (Asian and non-Asian), additional subgroup analyses

were performed in the prespecified subgroup by altering the HRs

of PFS and OS in the FLAURA trial. The general cumulative

hazard function was H(t) = -ln{S(t)} and HR = H(t)1/H(t)2,

where S(t) represents the cumulative survival function, and H(t)

represents the cumulative risk function. All parameters with the

value range and corresponding distributions are shown in

Table 2.

Results

Base-case analysis

The base-case analysis showed a time horizon of 10 years. In

comparison with the comparator EGFR-TKI, osimertinib

obtained an additional 0.39 QALY, with an incremental cost

of $15,443.78, resulting in an ICER of $39,369.53/QALY. The

INMB was -$755.11, and the INHB was -0.02 at a Chinese WTP

threshold of $37,663.26/QALY (Table 3). The results showed that

osimertinib was not a cost-effective treatment strategy compared

with the comparator EGFR-TKI in China.

Sensitivity and subgroup analyses

One-way sensitivity analysis of key variables revealed that the

specified variation of the utility of PFS, body surface area, cost of

pemetrexed, HR for PFS, cost of osimertinib, the utility of PD,

HR for OS, and discount rate might induce the ICER lower than

the WTP threshold of $37,663.26/QALY. A Tornado diagram

summarizing the results of one-way sensitivity analysis is shown

in Figure 3. The utility of PFS was the most significant influence

on the results of the model, with the longest ICER interval

($35,129.27–$66,669.11/QALY). The high expenditure of

pemetrexed in the subsequent therapy might prompt the body

surface area and cost of pemetrexed to be the high-sensitivity

parameters. Osimertinib would become a cost-effective choice

when the cost of osimertinib was discounted by 5%, with an ICER

of $37,425.45/QALY, lower than the WTP.

The cost-effectiveness acceptability curve showed that

osimertinib was cost-effective in approximately 46.4% of the

simulations compared with the comparator EGFR-TKI, at the

WTP threshold of $37,663.26/QALY. Furthermore, the

probability of osimertinib being cost-effective increased from

20 to 80%, when the WTP threshold ranged from $30,000/QALY

to $50,000/QALY in China (Figure 4). Compared with the

comparator EGFR-TKI, the PSA showed all 1000 iterations

fell in the northeast quadrant (Figure 5), and osimertinib

added a mean of 0.395 QALY (95% CI; 0.392–0.399) with an

additional mean cost of $15,136 (95% CI; $14,924–$15,347),

which resulted in a mean ICER of $39,247/QALY (95% CI;

$38,549/QALY–$39,946/QALY), similar to the base-case ICER

of $39,369.53/QALY.

The subgroup analyses performed by varying the HRs for

PFS and OS in race revealed that osimertinib was associated with

an ICER of $46,234.58/QALY and $32,352.40/QALY, in the

Asian and non-Asian population subgroups, respectively.

Discussion

With the development and widespread use of new anticancer

drugs, the subsequent dramatic increase of the economic burden

on the medical healthcare system has become an important topic

of concern for policymakers in both developed and developing

countries. The challenge of tackling the exorbitant cost of

healthcare is becoming an urgent need, especially in a country

as populous as China. Over the past decade, EGFR-TKI-targeted

TABLE 1 Relevant parameters of different survival distribution.

Parameter Value

PFS of treatment with osimertinib

Weibull Shape = 1.676, scale = 0.005, and AIC = 1136.085

Log-logistic Shape = 2.017, scale = 17.692, and AIC = 1130.980

Log-normal Meanlog = 2.886, sdlog = 0.870, and AIC = 1128.339

Gamma Shape = 2.169, rate = 0.104, and AIC = 1132.214

Exponential Rate = 0.036 and AIC = 1172.031

PFS of treatment with comparator EGFR-TKI

Weibull Shape = 1.502, scale = 0.019, and AIC = 1452.477

Log-logistic Shape = 1.990, scale = 10.299, and AIC = 1454.498

Log-normal Meanlog = 2.304, sdlog = 0.908, and AIC = 1463.449

Gamma Shape = 1.875, rate = 0.146, and AIC = 1451.190

Exponential Rate = 0.071 and AIC = 1491.060

OS of treatment with osimertinib

Weibull Shape = 1.664, scale = 0.002, and AIC = 1517.047

Log-logistic Shape = 1.986, scale = 38.309, and AIC = 1518.256

Log-normal Meanlog = 3.643, sdlog = 0.898, and AIC = 1519.491

Gamma Shape = 2.071, rate = 0.046, and AIC = 1516.333

Exponential Rate = 0.017 and AIC = 1556.495

OS of treatment with comparator EGFR-TKI

Weibull Shape = 1.290, scale = 0.008, and AIC = 1586.764

Log-logistic Shape = 1.602, scale = 31.409, and AIC = 1585.105

Log-normal Meanlog = 3.455, sdlog = 1.162, and AIC = 1598.021

Gamma Shape = 1.445, rate = 0.035, and AIC = 1586.019

Exponential Rate = 0.022 and AIC = 1597.351

PFS, progression-free survival; OS, overall survival; AIC, Akaike information criterion;

EGFR-TKI, epidermal growth factor receptor–tyrosine kinase inhibitor.
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therapy had revolutionized the treatment landscape for advanced

EGFR-mutated lung cancer patients. However, recent studies

have found that the third generation of improved EGFR-TKI can

achieve better survival and fewer SAEs due to its selectivity to

mutated receptors compared to previous generations

(Ramalingam et al., 2020). Osimertinib, the third generation

TABLE 2 Parameter input to the models.

Variable Base case (range) Distribution Source

Costs ($)

Osimertinib (80 mg) 28.84 (23.07–34.61) Triangle Local hospital

Gefitinib (250 mg) 24.74 (19.79–29.69) Triangle Local hospital

Erlotinib (150 mg) 12.56 (10.05–15.07) Triangle Local hospital

Pemetrexed (200 mg) 201.55 (161.24–241.86) Triangle Local hospital

Cisplatin (10 mg) 6.17 (4.94–7.40) Triangle Local hospital

Cost of EGFR mutation testing 441 (352.80–529.20) Triangle Wu et al. (2019)

Routine follow-up cost per cycle 178.57 (142.86–214.28) Triangle Shu et al. (2021)

Cost of terminal care in end-of-life 2583.37 (2066.70–3100.04) Triangle Shu et al. (2021)

Costs of SAE per unit ($)

Rash 5.50 (4.40–6.60) Triangle Zhang et al. (2016)

Anemia 614 (491.20–736.80) Triangle Guan et al. (2019)

ALT/AST increased 216.35 (173.08–259.62) Triangle Zhang et al. (2016)

Risks of serious adverse events in the osimertinib group (grade≥3) %

Rash 1.08 (0.86–1.30) Beta Soria et al. (2018); Ramalingam et al. (2020)

Anemia 2.51 (2.01–3.01) Beta Soria et al. (2018); Ramalingam et al. (2020)

ALT increased 0.72 (0.58–0.86) Beta Soria et al. (2018); Ramalingam et al. (2020)

AST increased 0.72 (0.58–0.86) Beta Soria et al. (2018); Ramalingam et al. (2020)

Risks of serious adverse events in the comparator EGFR-TKI group (grade≥3) %

Rash 7.22 (5.78–8.66) Beta Soria et al. (2018); Ramalingam et al. (2020)

Anemia 1.08 (0.86–1.30) Beta Soria et al. (2018); Ramalingam et al. (2020)

ALT increased 7.58 (6.06–9.10) Beta Soria et al. (2018); Ramalingam et al. (2020)

AST increased 4.33 (3.46–5.20) Beta Soria et al. (2018); Ramalingam et al. (2020)

Utility value

PFS 0.804 (0.536–0.883) Beta Nafees et al. (2017)

PD 0.321 (0.050–0.473) Beta Nafees et al. (2017)

Body surface area (m2) 1.72 (1.38–2.06) Triangle Zhang et al. (2021)

Discount rate (%) 3% Fixed in PSA Murray et al. (2000)

HR for overall PFS 0.46 (0.37–0.57) Beta Soria et al. (2018)

HR for OS 0.79 (0.63–0.98) Beta Ramalingam et al. (2020)

HR for PFS in Asia 0.55 (0.42–0.72) — Soria et al. (2018)

HR for PFS in non-Asia 0.34 (0.23–0.48) — Soria et al. (2018)

HR for OS in Asia 1.00 (0.75–1.32) — Ramalingam et al. (2020)

HR for OS in non-Asia 0.54 (0.38–0.77) — Ramalingam et al. (2020)

SAE, serious adverse event; PFS, progression-free survival; PD, progressive disease; PSA, probabilistic sensitivity analysis; ALT, alanine aminotransferase; AST, aspartate aminotransferase;

EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; HR, hazard ratio.
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EGFR-TKI, is increasingly being used as a first-line treatment for

advanced NSCLC with EGFR mutation and has also been

recommended by Chinese Society of Clinical Oncology

(CSCO) guidelines in China (Wang et al., 2021). Although the

FLAURA study confirmed that osimertinib remarkably extended

the median PFS and OS compared with gefitinib or erlotinib,

osimertinib was also associated with higher costs. Therefore,

from the perspective of pharmacoeconomics, it is significant to

evaluate the cost-effectiveness of osimertinib versus first-

generation EGFR-TKI as the first-line treatment for previously

untreated, EGFR mutation-positive advanced NSCLC.

To the best of our knowledge, this is the first economic

assessment study in the Chinese setting using the latest OS data

for osimertinib published in January 2020 (Ramalingam et al.,

TABLE 3 Cost and outcome results in the base-case analysis.

Parameter Osimertinib group Comparator EGFR-TKI group

Cost ($)

PFS state 19,744.61 11,372.29

PD state 29,904.66 22,833.20

Total cost 49,649.27 34,205.49

Incremental cost ($) 15,443.78 —

Effectiveness (QALY)

PFS state 1.35 0.87

PD state 0.55 0.64

Total effectiveness 1.90 1.51

Incremental effectiveness (QALY) 0.39 —

ICER ($/QALY) 39,369.53 —

INMB ($) −755.11 —

INHB (QALY) −0.02 —

PFS, progression-free survival; PD, progressive disease; QALY, quality-adjusted life-year; ICER, incremental cost-effectiveness ratio; EGFR-TKI, epidermal growth factor receptor–tyrosine

kinase inhibitor; INMB, incremental net monetary benefit; INHB, incremental net health benefit.

FIGURE 3
Tornado diagram of one-way sensitivity analysis. It summarized the results of the one-way sensitivity analysis, which listed influential
parameters in a descending order according to their effect on the ICER over the variation of each parameter value. Abbreviations: ICER, incremental
cost-effectiveness ratio; PFS, progression-free survival; PD, progressive disease; SAEs, serious adverse events; EGFR-TKI, epidermal growth factor
receptor–tyrosine kinase inhibitor; HR, hazard ratio.
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2020). The base-case analysis results demonstrated that

osimertinib obtained additional 0.39 QALY and

$15,443.78 incremental costs compared with the comparator

EGFR-TKI in the first-line treatment of advanced EGFR

mutation-positive NSCLC, resulting in an ICER value of

$39,369.53/QALY, higher than the WTP threshold

($37,663.26/QALY) of China. Our results suggested that

osimertinib might not be a cost-effective option in China.

Nevertheless, the ICER is already very close to the WTP of

China in our study, indicating appropriate price reduction may

make osimertinib cost-effective. Our results are in accordance

with economic evaluations in other countries comparing first-

FIGURE 4
Cost-effectiveness acceptability curve for osimertinib versus the comparator EGFR-TKI. Abbreviations: QALY, quality-adjusted life-year; EGFR-
TKI, epidermal growth factor receptor–tyrosine kinase inhibitor; WTP, willingness-to-pay.

FIGURE 5
Probabilistic scatter plot of the ICER between osimertinib and the comparator EGFR-TKI. Each dot represents the ICER for one simulation. An
ellipse means 95% confidence interval. Dots that are located below the ICER threshold represent cost-effective simulations. Abbreviations: WTP,
willingness-to-pay; QALY, quality-adjusted life-year.
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line osimertinib, gefitinib, or afatinib in advanced EGFR-mutated

NSCLC, which may help clinicians and administrators determine

the preferred economic treatment strategy (Aziz et al., 2020;

Khoo and Gao, 2021).

In the deterministic sensitivity analysis (DSA), the utility of

PFS has the greatest influence on the ICER valuewith respect to the

robustness of the model. In addition, with variations in the utility

of PFS, body surface area, cost of pemetrexed, HR for PFS, cost of

osimertinib, utility of PD, HR for OS, and discount rate within the

specified range, ICERs dramatically increase or decrease, which

may induce ICERs lower than the WTP threshold ($37,663.26/

QALY), making osimertinib cost-effective. However, the cost of

managing serious adverse events has little impact on the model.

The PSA illustrated the probability of the cost-effectiveness

advantage of osimertinib was 46.4% when WTP was

$37,663.26/QALY, suggesting that the first-line treatment of

osimertinib for previously untreated advanced NSCLC with

EGFR-positive mutation was still not cost-effective as compared

to the first-generation EGFR-TKI. As the price of osimertinib

decreases, the probability of osimertinib being economically viable

increases, consistent with the results of base case and DSA

analyses. In China, the ICER value is approaching the WTP

threshold, which is economical when the price of osimertinib

drops from $28.84/80 mg to $27.40/80 mg. Furthermore, in the

non-Asian population subgroup, our study obtained a lower ICER

($32,352.40/QALY vs. $46,234.58/QALY) than the Asian

population subgroup, but it did not mean that osimertinib was

more cost-effective in the non-Asian subgroup than in the Asian

subgroup because the WTP varied in different countries.

There was a FLAURA China study that assessed first-line

osimertinib in Chinese patients with EGFRm advanced NSCLC

(Cheng et al., 2021). The Chinese cohort showed that the PFS of

osimertinib compared with first-generation TKI was 17.8 and

9.8 months, respectively. The median OS of osimertinib and first-

generation TKI were 33.1 and 25.7 months, respectively, which were

lower than those of the global cohort (Cheng et al., 2021). We

calculated the Chinese subgroup data by altering the HRs of PFS

(HR = 0.56, 95% CI: 0.37–0.85) and OS (HR = 0.85, 95% CI:

0.56–1.29) in the FLAURA China study. In comparison with the

comparator EGFR-TKI, osimertinib obtained an additional

0.34 QALY, with an incremental cost of $16,745.41, resulting in an

ICER of $48,798.74/QALY. The ICER of the Chinese cohort showed a

higher value than the global cohort, due to the lower survival benefit.

Previously, osimertinib second-line therapy has been used for

patients with an acquired EGFR T790M mutation who have

progressed on a prior EGFR-TKI therapy (Mok et al., 2017).

Moreover, there have been several studies on the economic

evaluation of osimertinib as second-line treatment, however, with

different conclusions. Wu et al. (2018) reported that treatment with

osimertinib did not have a significant economic advantage for

patients with advanced EGFR T790M mutation NSCLC after

failure of first-line EGFR-TKIs compared with platinum-based

chemotherapy in the United States and China, with both ICER

values more than $220,000/QALY. On the contrary, other two

studies recently published by Bertranou et al. and Guan et al.

obtained different results (Bertranou et al., 2018; Guan et al.,

2019). The reason might be that the cost of osimertinib was the

major driver and varied widely between different studies. On the

other hand, individual survival data were diverse based on different

clinical trials. Osimertinib as first-line therapy could gain greater

health benefit than second-line treatment, especially in patients with

identified sensitized EGFR mutations.

At present, evaluation of the economics of osimertinib versus

conventional EGFR-TKIs in first-line therapy with EGFR-mutated

advanced NSCLC in the United States and Brazil achieved different

ICERs per QALY, with $226,527 vs. erlotinib, $231,123 vs. gefitinib,

and $219,874 vs. afatinib in the United States (Aguiar et al., 2018). In

Brazil, the ICERs per QALY were $162,329, $180,804, and $175,432,

respectively (Aguiar et al., 2018). According to the cost-effectiveness

threshold criterion of the World Health Organization, these results

indicated that osimertinib was also not cost-effective as first-line

treatment compared to traditional EGFR-TKIs due to its high cost

(Aguiar et al., 2018). Osimertinib was initially marketed in China at

the cost of $251.78 per day, much higher than previous EGFR-TKIs,

such as gefitinib ($34.92 per day) and erlotinib ($28.88 per day) (Cai

et al., 2019). Therefore, two pharmacoeconomic studies on

osimertinib versus first-generation EGFR-TKIs were conducted in

China based on the primarymarket price, and both demonstrated that

osimertinib was not an economical treatment strategy at that time,

with ICERs of $41,512/QALY and $83,766.61/QALY, respectively

(Cai et al., 2019;Wu et al., 2019). Excitingly, after the establishment of

the National Healthcare Security Administration (NHSA), in October

2018, the indication for osimertinib second-line therapy for T790M

mutation-positive advanced NSCLC was successfully entered into the

national medical insurance negotiation, and the price was reduced to

$73/80 mg. Currently, osimertinib is the only approved first-line

treatment EGFR-TKI for advanced or metastatic EGFR-T790M-

resistant mutation-positive NSCLC in China. Following the recent

negotiations, the market price of osimertinib in China was further

decreased to $28.84/80mg in 2020.Hence, it is necessary to update the

economic evaluation results of osimertinib in a timely manner, in

order to provide reference for clinicians and decision-makers to

formulate reasonable treatment plans.

Compared with the two previous studies published in 2019 in

China, our results obtained a lower ICER with $39,369.53/QALY

for osimertinib, which were closer to the WTP ($37,663.26/

QALY) of China. This was because the high cost of

osimertinib was the parameter that had the greatest impact on

ICER in previous studies. In addition, the individual survival data

on the FLAURA study were not mature then because the median

OS results were not released until 2020. It differed greatly from

the actual clinical trials when establishing theMarkov model only

using the original median PFS data on the FLAURA trial. Our

findings also suggested that a discount greater than 5% in the

osimertinib acquisition cost was required to achieve a cost-

effective and accessible alternative, although they had
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experienced multiple price reductions in China. In addition,

considering the unbalanced regional economic development in

China, GDP varies greatly between different regions. For

example, osimertinib has more than a 50% chance of being

cost-effective in the top 11 economically developed areas

among 31 provinces of China in 2021, such as Beijing,

Shanghai, Jiangsu, Fujian, and Zhejiang, with WTPs of

$85,534.88/QALY, $80,837.21/QALY, $63,860.47/QALY,

$54,651.16/QALY, and $52,976.74/QALY, respectively

(National Bureau of Statistics of China, 2022). As a

comparison, osimertinib is distinctly not cost-effective in

northwest or southwest China, such as the most

underdeveloped provinces Gansu, Heilongjiang, Guangxi, and

Guizhou, with WTPs of only $19,023.26/QALY, $21,720.93/

QALY, $22,976.74/QALY, and $23,627.91/QALY, respectively

(National Bureau of Statistics of China, 2022).

To reinforce the results we obtained, Ezeife et al. (2018)

reported that the ICER of osimertinib for previously untreated

EGFR-mutant advanced NSCLC in Canada was $223,133/QALY

gained, which was above the WTP threshold ($100,000 per

QALY), suggesting osimertinib was also not cost-effective at

Canadian market price. However, the acceptable cost-

effectiveness could be significantly improved when the cost of

osimertinib was reduced by 25%, which was consistent with our

results and those of Aguiar et al. (2018). Similarly, the ICER

values of SG$418,839/QALY and A$432,197/QALY for

osimertinib vs. first-generation EGFR-TKIs in first-line

therapy with advanced EGFR-mutant NSCLC in Singapore

and Australia were obtained, respectively, which was higher

than the then WTP (SG$100,000/QALY and A$50,000/QALY,

respectively), revealing to be not cost-effective (Aziz et al., 2020;

Khoo and Gao, 2021). Another Markov analysis published in

Spain indicated a similar cost-effectiveness as compared to first-

generation EGFR-TKI because ICER (€273,895.36/QALY) was

higher than the commonly accepted threshold €24,000/QALY of

Spain while a discount of more than 60% was a cost-effective

option (Aguilar-Serra et al., 2019). With the global economic

development, the continuous increase of per capita GDP, and the

decline of drug prices, osimertinib will become economical in

more countries and regions (Ezeife et al., 2018).

There are several limitations to our study. First, survival

benefits beyond the monitoring time in the FLAURA trial were

evaluated by good-fitting parametric distributions to the publicly

available Kaplan–Meier curves, which might cause bias in the

model outputs, although the data were validated (Su et al., 2021).

Second, the utility values were sourced from published literature

because they were not reported in FLAURA. However, the

disutility values for SAEs were not considered in our model,

which might generate a certain bias to the results. Third, only

the most common grade ≥3 SAEs were eligible in our analysis.

However, these limitations might be minor factors, according to

the one-way sensitivity analysis. Fourth, to simplify the model in

our study, only osimertinib or salvage chemotherapy (pemetrexed

and cisplatin) would be received as the subsequent therapy, which

might not be the same as in the clinical setting, such as

radiotherapy and anti-angiogenic therapy. Finally, we modeled

proportions of patients receiving subsequent therapy based on the

FLAURA trial and guidelines, which might not reflect the current

Chinese clinical practice situation precisely. However, due to the

new findings in this economic evaluation about osimertinib versus

the comparator EGFR-TKI, reflecting the general clinical practice

of managing advanced NSCLC, they might be a valuable reference

for physicians and policy makers in China.

Conclusion

In our model, osimertinib first-line treatment for EGFR-

mutated advanced NSCLC is an exciting new therapy that leads

to a prolonged overall survival and an improvement in QALYs

gained, but the ICER is higher than the WTP threshold of China.

Therefore, from the perspective of the Chinese healthcare system,

osimertinib is unlikely to be considered cost-effective for first-line

treatment of advanced NSCLC with EGFR mutations relative to

first-generation EGFR-TKI based on its current marketed price.

However, a significantly more favorable cost-effectiveness could be

achieved when the price of osimertinib was reduced by 5%.

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

YS and QZmade a significant contribution to the work in the

conception, study design, execution, collection of data, analysis,

and interpretation. All authors took part in drafting, revising, or

critically reviewing the article, and gave final approval of the

version to be published.

Funding

This work was supported by the National Natural Science

Foundation of China (No. 82104476).

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.

Frontiers in Pharmacology frontiersin.org10

Shu et al. 10.3389/fphar.2022.920479

https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2022.920479


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.

References

Aguiar, P. N., Jr., Haaland, B., Park, W., San Tan, P., Del Giglio, A., and de Lima
Lopes, G., Jr (2018). Cost-effectiveness of osimertinib in the first-line treatment of
patients with EGFR-mutated advanced non-small cell lung cancer. JAMA Oncol. 4,
1080–1084. doi:10.1001/jamaoncol.2018.1395

Aguilar-Serra, J., Gimeno-Ballester, V., Pastor-Clerigues, A., Milara, J., Marti-
Bonmati, E., Trigo-Vicente, C., et al. (2019). Osimertinib in first-line treatment of
advanced EGFR-mutated non-small-cell lung cancer: A cost-effectiveness analysis.
J. Comp. Eff. Res. 8, 853–863. doi:10.2217/cer-2019-0029

Aziz, M. I. A., Foo, W. Y. X., Toh, C. K., Lim, W. T., and Ng, K. (2020). Cost-
effectiveness analysis of osimertinib for first-line treatment of locally advanced or
metastatic EGFR mutation positive non-small cell lung cancer in Singapore. J. Med.
Econ. 23, 1330–1339. doi:10.1080/13696998.2020.1819822

Bertranou, E., Bodnar, C., Dansk, V., Greystoke, A., Large, S., and Dyer, M.
(2018). Cost-effectiveness of osimertinib in the UK for advanced EGFR-T790M
non-small cell lung cancer. J. Med. Econ. 21, 113–121. doi:10.1080/13696998.2017.
1377718

Cai, H., Zhang, L., Li, N., Chen, S., Zheng, B., Yang, J., et al. (2019). Cost-
effectiveness of osimertinib as first-line treatment and sequential therapy for EGFR
mutation-positive non-small cell lung cancer in China. Clin. Ther. 41, 280–290.
doi:10.1016/j.clinthera.2018.12.007

Chen, W., Zheng, R., Baade, P. D., Zhang, S., Zeng, H., Bray, F., et al. (2016).
Cancer statistics in China, 2015. Ca. Cancer J. Clin. 66, 115–132. doi:10.3322/caac.
21338

Cheng, Y., He, Y., Li, W., Zhang, H. L., Zhou, Q., Wang, B., et al. (2021).
Osimertinib versus comparator EGFR TKI as first-line treatment for EGFR-
mutated advanced NSCLC: FLAURA China, A randomized study. Target.
Oncol. 16, 165–176. doi:10.1007/s11523-021-00794-6

Craig, B. A., and Black, M. A. (2001). Incremental cost-effectiveness ratio and
incremental net-health benefit: Two sides of the same coin. Expert Rev.
pharmacoecon. Outcomes Res. 1, 37–46. doi:10.1586/14737167.1.1.37

Ettinger, D. S., Wood, D. E., Aisner, D. L., and Akerley, W. (2022). Non-small cell
lung cancer, version 3, 2022, NCCN clinical practice guidelines in Oncology. NCCN
20, 497. doi:10.6004/jnccn.2022.0025

Ezeife, D. A., Kirk, V., Chew, D. S., Nixon, N. A., Lee, R., Le, L. W., et al. (2018).
Economic analysis of osimertinib in previously untreated EGFR-mutant advanced
non-small cell lung cancer in Canada. Lung Cancer 125, 1–7. doi:10.1016/j.lungcan.
2018.08.024

Goss, G., Tsai, C. M., Shepherd, F. A., Ahn, M. J., Bazhenova, L., Crino, L., et al.
(2018). CNS response to osimertinib in patients with t790m-positive advanced
NSCLC: Pooled data from two phase II trials. Ann. Oncol. 29, 687–693. doi:10.1093/
annonc/mdx820

Guan, H., Liu, G., Xie, F., Sheng, Y., and Shi, L. (2019). Cost-effectiveness of
osimertinib as a second-line treatment in patients with EGFR-mutated advanced
non-small cell lung cancer in China. Clin. Ther. 41, 2308–2320. doi:10.1016/j.
clinthera.2019.09.008

Guyot, P., Ades, A. E., Ouwens, M. J., and Welton, N. J. (2012). Enhanced
secondary analysis of survival data: Reconstructing the data from published
kaplan-meier survival curves. BMC Med. Res. Methodol. 12, 9. doi:10.1186/1471-
2288-12-9

Hsu, W. H., Yang, J. C., Mok, T. S., and Loong, H. H. (2018). Overview of current
systemic management of EGFR-mutant NSCLC. Ann. Oncol. 29, i3–i9. doi:10.1093/
annonc/mdx702

Khoo, T., and Gao, L. (2021). Cost-effectiveness of osimertinib versus
standard EGFR-TKI as first-line treatment for locally advanced or
metastatic EGFR mutation-positive non-small cell lung cancer in
Australia. Expert Rev. pharmacoecon. Outcomes Res. 21, 415–423. doi:10.
1080/14737167.2021.1847648

Lee, C. K., Davies, L., Wu, Y. L., Mitsudomi, T., Inoue, A., Rosell, R., et al. (2017).
Gefitinib or erlotinib vs chemotherapy for EGFR mutation-positive lung cancer:
Individual patient data meta-analysis of overall survival. J. Natl. Cancer Inst. 109 (6).
doi:10.1093/jnci/djw279

Mitsudomi, T., Morita, S., Yatabe, Y., Negoro, S., Okamoto, I., Tsurutani, J., et al.
(2010). Gefitinib versus cisplatin plus docetaxel in patients with non-small-cell lung
cancer harbouring mutations of the epidermal growth factor receptor
(WJTOG3405): An open label, randomised phase 3 trial. Lancet. Oncol. 11,
121–128. doi:10.1016/S1470-2045(09)70364-X

Mok, T. S., Wu, Y. L., Ahn, M. J., Garassino, M. C., Kim, H. R., Ramalingam, S. S.,
et al. (2017). Osimertinib or platinum-pemetrexed in EGFR t790m-positive lung
cancer. N. Engl. J. Med. 376, 629–640. doi:10.1056/NEJMoa1612674

Morgillo, F., Della Corte, C. M., Fasano, M., and Ciardiello, F. (2016).
Mechanisms of resistance to EGFR-targeted drugs: Lung cancer. ESMO Open 1,
e000060. doi:10.1136/esmoopen-2016-000060

Murray, C. J., Evans, D. B., Acharya, A., and Baltussen, R. M. (2000).
Development of WHO guidelines on generalized cost-effectiveness analysis.
Health Econ. 9, 235–251. doi:10.1002/(sici)1099-1050(200004)9:3<235:aid-
hec502>3.0.co;2-o
Nafees, B., Lloyd, A. J., Dewilde, S., Rajan, N., and Lorenzo, M. (2017). Health

state utilities in non-small cell lung cancer: An international study. Asia. Pac. J. Clin.
Oncol. 13, e195–e203. doi:10.1111/ajco.12477

National Bureau of Statistics of China (2022). Statistical bulletin of national
economic and social development. Available at: http://www.stats.gov.cn/xxgk/jd/
sjjd2020/202202/t20220228_1827972.html (Accessed April 06, 2022).

Osimertinib (TAGRISSO) (2017). Osimertinib (TAGRISSO). https://www.fda.
gov/drugs/resources-information-approved-drugs/osimertinib-tagrisso. (Accessed
July 28, 2017).

Ramalingam, S. S., Vansteenkiste, J., Planchard, D., Cho, B. C., Gray, J. E., Ohe, Y.,
et al. (2020). Overall survival with osimertinib in untreated, EGFR-mutated
advanced NSCLC. N. Engl. J. Med. 382, 41–50. doi:10.1056/NEJMoa1913662

Reck, M., and Rabe, K. F. (2017). Precision diagnosis and treatment for advanced
non-small-cell lung cancer. N. Engl. J. Med. 377, 849–861. doi:10.1056/
NEJMra1703413

Shu, Y., Zhang, Q., He, X., and Chen, L. (2021). Cost-effectiveness analysis of
gefitinib plus chemotherapy versus gefitinib alone for advanced non-small-cell lung
cancer with EGFR mutations in China. Cancer Manag. Res. 13, 8297–8306. doi:10.
2147/CMAR.S334643

Siegel, R. L., Miller, K. D., Fuchs, H. E., and Jemal, A. (2021). Cancer statistics,
2021. Ca. Cancer J. Clin. 71, 7–33. doi:10.3322/caac.21654

Soria, J. C., Ohe, Y., Vansteenkiste, J., Reungwetwattana, T., Chewaskulyong, B.,
Lee, K. H., et al. (2018). Osimertinib in untreated EGFR-mutated advanced non-
small-cell lung cancer. N. Engl. J. Med. 378, 113–125. doi:10.1056/NEJMoa1713137

Stinnett, A. A., and Mullahy, J. (1998). Net health benefits: A new framework for
the analysis of uncertainty in cost-effectiveness analysis. Med. Decis. Mak. 18,
S68–S80. doi:10.1177/0272989X98018002S09

Su, D., Wu, B., and Shi, L. (2021). Cost-effectiveness of atezolizumab plus
bevacizumab vs sorafenib as first-line treatment of unresectable hepatocellular
carcinoma. JAMA Netw. Open 4, e210037. doi:10.1001/jamanetworkopen.2021.
0037

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A.,
et al. (2021). Global cancer statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries. Ca. Cancer J. Clin. 71, 209–249.
doi:10.3322/caac.21660

Wang, F-H., Zhang, X-T., Li, Y-F., Tang, L., Qu, X-J., and Ying, J-E. (2021).
Chinese Society of Clinical Oncology (CSCO) guidelines for the diagnosis and

Frontiers in Pharmacology frontiersin.org11

Shu et al. 10.3389/fphar.2022.920479

https://doi.org/10.1001/jamaoncol.2018.1395
https://doi.org/10.2217/cer-2019-0029
https://doi.org/10.1080/13696998.2020.1819822
https://doi.org/10.1080/13696998.2017.1377718
https://doi.org/10.1080/13696998.2017.1377718
https://doi.org/10.1016/j.clinthera.2018.12.007
https://doi.org/10.3322/caac.21338
https://doi.org/10.3322/caac.21338
https://doi.org/10.1007/s11523-021-00794-6
https://doi.org/10.1586/14737167.1.1.37
https://doi.org/10.6004/jnccn.2022.0025
https://doi.org/10.1016/j.lungcan.2018.08.024
https://doi.org/10.1016/j.lungcan.2018.08.024
https://doi.org/10.1093/annonc/mdx820
https://doi.org/10.1093/annonc/mdx820
https://doi.org/10.1016/j.clinthera.2019.09.008
https://doi.org/10.1016/j.clinthera.2019.09.008
https://doi.org/10.1186/1471-2288-12-9
https://doi.org/10.1186/1471-2288-12-9
https://doi.org/10.1093/annonc/mdx702
https://doi.org/10.1093/annonc/mdx702
https://doi.org/10.1080/14737167.2021.1847648
https://doi.org/10.1080/14737167.2021.1847648
https://doi.org/10.1093/jnci/djw279
https://doi.org/10.1016/S1470-2045(09)70364-X
https://doi.org/10.1056/NEJMoa1612674
https://doi.org/10.1136/esmoopen-2016-000060
https://doi.org/10.1002/(sici)1099-1050(200004)9:3<235:aid-hec502>3.0.co;2-o
https://doi.org/10.1002/(sici)1099-1050(200004)9:3<235:aid-hec502>3.0.co;2-o
https://doi.org/10.1111/ajco.12477
http://www.stats.gov.cn/xxgk/jd/sjjd2020/202202/t20220228_1827972.html
http://www.stats.gov.cn/xxgk/jd/sjjd2020/202202/t20220228_1827972.html
https://www.fda.gov/drugs/resources-information-approved-drugs/osimertinib-tagrisso
https://www.fda.gov/drugs/resources-information-approved-drugs/osimertinib-tagrisso
https://doi.org/10.1056/NEJMoa1913662
https://doi.org/10.1056/NEJMra1703413
https://doi.org/10.1056/NEJMra1703413
https://doi.org/10.2147/CMAR.S334643
https://doi.org/10.2147/CMAR.S334643
https://doi.org/10.3322/caac.21654
https://doi.org/10.1056/NEJMoa1713137
https://doi.org/10.1177/0272989X98018002S09
https://doi.org/10.1001/jamanetworkopen.2021.0037
https://doi.org/10.1001/jamanetworkopen.2021.0037
https://doi.org/10.3322/caac.21660
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2022.920479


treatment of non-small cell lung cancer. Cancer Commun. 41, 747–795. doi:10.
1002/cac2.12193

Wu, B., Gu, X., and Zhang, Q. (2018). Cost-effectiveness of osimertinib for EGFR
mutation-positive non-small cell lung cancer after progression following first-line
EGFR TKI therapy. J. Thorac. Oncol. 13, 184–193. doi:10.1016/j.jtho.2017.10.012

Wu, B., Gu, X., Zhang, Q., and Xie, F. (2019). Cost-effectiveness of osimertinib in
treating newly diagnosed, advanced EGFR-mutation-positive non-small cell lung
cancer. Oncologist 24, 349–357. doi:10.1634/theoncologist.2018-0150

Wu, Y. L., Zhou, C., Liam, C. K., Wu, G., Liu, X., Zhong, Z., et al. (2015). First-
line erlotinib versus gemcitabine/cisplatin in patients with advanced EGFR
mutation-positive non-small-cell lung cancer: Analyses from the phase III,
randomized, open-label, ENSURE study. Ann. Oncol. 26, 1883–1889. doi:10.
1093/annonc/mdv270

Yang, J. C., Ahn, M. J., Kim, D. W., Ramalingam, S. S., Sequist, L. V., Su, W. C.,
et al. (2017). Osimertinib in pretreated t790m-positive advanced non-small-cell

lung cancer: AURA study phase II extension component. J. Clin. Oncol. 35,
1288–1296. doi:10.1200/JCO.2016.70.3223

Yang, J. C., Wu, Y. L., Schuler, M., Sebastian, M., Popat, S., Yamamoto, N., et al.
(2015). Afatinib versus cisplatin-based chemotherapy for EGFR mutation-positive
lung adenocarcinoma (LUX-Lung 3 and LUX-lung 6): Analysis of overall survival
data from two randomised, phase 3 trials. Lancet. Oncol. 16, 141–151. doi:10.1016/
S1470-2045(14)71173-8

Zhang, C., Zhang, H., Shi, J., Wang, D., Zhang, X., Yang, J., et al. (2016). Trial-
based cost-utility analysis of icotinib versus gefitinib as second-line therapy for
advanced non-small cell lung cancer in China. PLoS One 11, e0151846. doi:10.1371/
journal.pone.0151846

Zhang, Q., Wu, P., He, X., Ding, Y., and Shu, Y. (2021). Cost-effectiveness analysis
of camrelizumab vs. Placebo added to chemotherapy as first-line therapy for
advanced or metastatic esophageal squamous cell carcinoma in China. Front.
Oncol. 11, 790373. doi:10.3389/fonc.2021.790373

Frontiers in Pharmacology frontiersin.org12

Shu et al. 10.3389/fphar.2022.920479

https://doi.org/10.1002/cac2.12193
https://doi.org/10.1002/cac2.12193
https://doi.org/10.1016/j.jtho.2017.10.012
https://doi.org/10.1634/theoncologist.2018-0150
https://doi.org/10.1093/annonc/mdv270
https://doi.org/10.1093/annonc/mdv270
https://doi.org/10.1200/JCO.2016.70.3223
https://doi.org/10.1016/S1470-2045(14)71173-8
https://doi.org/10.1016/S1470-2045(14)71173-8
https://doi.org/10.1371/journal.pone.0151846
https://doi.org/10.1371/journal.pone.0151846
https://doi.org/10.3389/fonc.2021.790373
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2022.920479

	Cost-effectiveness of osimertinib versus standard EGFR-TKI as first-line treatment for EGFR-mutated advanced non-small-cell ...
	Introduction
	Methods
	Analytical overview and model structure
	Clinical data
	Cost and utility values
	Base-case analysis
	Sensitivity and subgroup analyses

	Results
	Base-case analysis
	Sensitivity and subgroup analyses

	Discussion
	Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


