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Background: This study aimed to investigate the cost-effectiveness of dacomitinib and gefitinib for the first-
line treatment of advanced non-small-cell lung cancer (NSCLC) in epidermal growth factor receptor (EGFR) 
mutation-positive patients from the perspective of healthcare systems in the United States and China.
Methods: A Markov model, which included 3 health states over 10 years, was established in this study. The 
state transition probabilities and clinical data were extracted from the ARCHER 1050 trial (dacomitinib 
versus gefitinib in patients with EGFR mutation-positive advanced NSCLC). Health utilities were derived 
from published literature. Based on the healthcare system payer’s perspective in the United States and China, 
the cost data were estimated from local pricing or the relevant literature. The health outcomes are expressed 
by quality-adjusted life years (QALYs). All costs and incremental cost-effectiveness ratios (ICERs) are 
presented in US dollars. One-way sensitivity analysis and probabilistic sensitivity analysis were performed to 
test the robustness of the results.
Results: In the United States, compared with gefitinib, dacomitinib yielded an additional 0.55 QALYs, 
while the ICERs were $600.69 per QALY. The cost of dacomitinib was the most influential parameter. The 
willingness payment curve showed that dacomitinib was cost-effective at the $100,000/QALY willingness-
to-pay (WTP) threshold. Meanwhile, when the WTP threshold was higher than $200,000/QALY, the 
probability of dacomitinib being the best treatment plan was more than 80%. In China, compared with 
gefitinib, dacomitinib was associated with a mean healthcare savings of $160,173.27 and 0.41 additional 
QALYs per patient, which was a dominant intervention over a 10-year time horizon. The cost of progressive 
disease was shown to have the strongest impact on the results. Dacomitinib had more than a 90% probability 
of being chosen as the preferred therapy when the Chinese WTP threshold was $27,000/QALY.
Conclusions: As the first-line treatment for EGFR mutation-positive NSCLC, dacomitinib is likely to be 
more cost-effective than gefitinib from the healthcare system’s perspective in the United States and China.
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Introduction

Lung cancer is currently among those malignant tumors 
with the highest morbidity and mortality rate (1). According 
to 2018 statistics, lung cancer incidence is one of the highest 
in both China and the United States, thus imposing a heavy 
burden on patients and society (2). Moreover, most lung 
cancer patients are already in advanced stages at the time of 
diagnosis and constitute nearly 25% of all cancer deaths (3).  
Non-small-cell lung cancer (NSCLC) accounts for about 
85% of lung cancer patients, whereas approximately 
10–15% of Caucasian patients and above 40% of Asian 
patients have epidermal growth factor receptor (EGFR) 
mutations, which are highly responsive to EGFR-tyrosine 
kinase inhibitors (EGFR-TKIs) (4). Therefore, the targeted 
therapy of EGFR-TKIs has emerged as the first-line 
standard treatment option for such patients. Currently, 
the National Comprehensive Cancer Network (NCCN) 
recommends first-generation EGFR-TKIs such as gefitinib, 
erlotinib, and afatinib as the first-line treatment options for 
patients with advanced EGFR-mutated NSCLC (5). 

Gefitinib is a first-generation EGFR-TKI and has been 
widely used in the first-line treatment of NSCLC patients 
for over 10 years. Research has shown that in comparison to 
chemotherapy with pemetrexed plus carboplatin, gefitinib 
can significantly prolong progression-free survival (PFS) 
[11.9 months, 95% confidence interval (CI), 9.1–14.6 vs. 5.7 
months, 95% CI, 5.2–6.3] (6). Clinical trials have also shown 
that although gefitinib is associated with more grade 3/4 liver 
dysfunction than afatinib and erlotinib; its overall incidence of 
adverse events (AEs) is lower, suggesting it has good safety (7,8). 

Dacomitinib is a new type of oral irreversible second-
generation EGFR-TKI. Wu et al. (9) conducted an 
international randomized phase Ⅲ trial (ARCHER 
1050) in 2017, which compared the safety and efficacy 
of dacomitinib with gefitinib in the first-line treatment 
of advanced NSCLC patients with the EGFR mutation. 
Notably, the trial gathered 452 eligible patients from 7 
countries or regions and randomly divided them into two 
groups (1:1) to receive oral dacomitinib 45 mg/day (n=227) 
or oral gefitinib 250 mg/day (n=225) both in 28-day cycles 
until disease progression or until the time patients dropped 
out. According to the findings, dacomitinib significantly 
prolonged PFS as compared to gefitinib. Based on this trial, 
dacomitinib (produced by Pfizer Inc.) was approved for 
marketing by the US Food and Drug Administration (FDA) 
as a new EGFR-TKI in the United States in September 
2018. About 8 months later, in May 2019, it was launched 
as a first-line treatment for EGFR mutation-positive adults 

with advanced NSCLC in China. 
Although anticancer medicines are in great demand, 

they are expensive and often beyond the patient’s financial 
means to acquire, especially the new targeted agents. As 
dacomitinib has only been on the market for a short time, 
only a few studies worldwide have been conducted on its 
cost-effectiveness. The amendment to the National Basic 
Medical Insurance List has recently emphasized using 
health technology assessment (HTA) evidence in China. 
The underlying value of medicine for cancers can be 
measured by health gains and costs, which can provide the 
government or the insurer an idea of the appropriate price 
for obtaining medicine to achieve value for money (10). 
However, considering the country-specific nature of the cost 
variables, the economic evaluation findings’ generalizability 
and transferability are limited (11). This study investigated 
the cost-effectiveness of dacomitinib and gefitinib for the 
first-line treatment of advanced EGFRmutation-positive 
NSCLC patients in the United States and China. The 
United States and China are high- and middle-income 
countries, which could improve the generalizability and 
transferability of the economic outcomes. The economic 
assessment findings may provide an evidence base for the 
comparative value of dacomitinib and gefitinib. We present 
the following article in accordance with the CHEERS 
reporting checklist (available online http://dx.doi.
org/10.21037/atm-20-6992).

Methods

Overview

The decision tree and Markov models were used to estimate 
the clinical costs and outcomes of dacomitinib or gefitinib 
first-line treatment for EGFRmutation-positive NSCLC 
patients in the United States and China. The 3 states of 
the Markov model include progression-free survival (PFS), 
progressive disease (PD), and death (Figure 1). We assumed 
that all patients were in PFS in the initial stage of the 
model and would be able to stay in PFS or transition to the 
PD or death stage. However, those who moved to the PD 
stage could only stay in PD or progress to the death stage. 
The Markov cycle length was 28 days, consistent with the 
treatment schedule in the ARCHER 1050 trial (9). We 
set up a total of 130 cycles of simulation, which was the 
equivalent of 10 years. In each Markov cycle, the model 
redistribution of hypothetical patients among the 3 health 
states was based on the transition probabilities. 

 Quality-adjusted life-years (QALYs) and direct medical 
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costs were examined, and incremental cost-effectiveness 
ratio (ICER) was calculated to evaluate the outcomes. When 
the ICER value is less than the threshold, the treatment 
is considered affordable and economical. The formula of 
ICER is as follows:

 Cost (dacomitinib) Cost (gefitinib)ICER
QALYs (dacomitinib) QALYs (gefitinib)

=
-

-
 [1]

The costs are expressed in US dollars,  and the 
exchange rate of Chinese yuan to USD in 2019 was 
used (1 CNY=0.1420 USD). All costs and QALYs had 
an annual discount of 3% and 5% in the United States 
and China, respectively (12). We used $100,000 as the 
American willingness-to-pay (WTP) threshold and 3-times 
China’s per capita gross domestic product (GDP) in 2018 
($27,519.60) as the Chinese WTP threshold, according to 
previous research literature (13,14). Furthermore, to test 
the results’ robustness, one-way sensitivity analysis and 
probabilistic sensitivity analysis were performed.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study used 
mathematical modeling and was not an active clinical trial; 
therefore, no approval was required from the Institutional 
Research Ethics Board.

Statistical analysis

Clinical data
The patient data were collected from the ARCHER 1050 

trial (9), which included a 75% Asian population and had 
certain significance for this study. The basic demographic 
characteristics of the trial are well-balanced between the two 
groups. Based on the results of phase III clinical trials, the 
median PFS of dacomitinib and gefitinib was 14.7 months 
(95% CI: 11.1–16.6) and 9.2 months (95% CI: 9.1–11.0), 
respectively [hazard ratio (HR): 0.59 (0.47–0.74); P<0.0001], 
whereas the median overall survival (OS) was 34.1 and 26.8 
months, respectively [HR: 0.760 (0.582–0.993); P=0.044] (15).  
Regarding the adverse drug events (AEs), diarrhea, rash, 
paronychia, and abnormal alanine transaminase (ALT) 
were examined in the study. Grade 3 or higher severe 
AEs (SAEs) were included because their impact on health 
utility and quality of life has been demonstrated. The 
probabilities of AEs were also obtained from the ARCHER 
1050 trial. Moreover, the incidence of AEs in the clinical 
trial was converted into an incidence per cycle measure. 
Finally, the average differences in efficacy endpoints (PFS, 
PD, and OS) between dacomitinib and gefitinib were 
examined using the area under the curve (AUC) (16). The 
t-test was performed on the data of average PFS and OS in 
the clinical trial.

Transition probabilities
The Weibull model was used to fit  the transition 
probabilities of PFS to PD and of PD to death. by using 
R for Statistical Computing version 3.4.4 (R version for 
Statistical Computing, Vienna, Austria). PFS and OS curves 
were fit using GetData Graph Digitizer software (Version 

Figure 1 Diagrammatic representation of the Markov Model. Pftf, probability from PFS to PFS; Pftd, probability from PFS to death; Pftp, 
probability from PFS to PD; Pptp, probability from PD to PD; Pptd, probability from PD to death; uPFS, utility of PFS; uPD, utility of 
PD; cDrug, cost of drugs; cADR, cost of ADR relative rescue therapy; cFollow-up, cost of follow-up therapy; cPD, cost of PD therapy.
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2.26, getdata-graph-digitizer.com). Age-adjusted death 
rates in the United States and China (per 100,000 standard 
population) were used to calculate the transition probability 
of PFS to death (17,18). The formula of transition 
probability calculation was as follows:

 ( ) ( )1 exp 1P t t tγ γλ λ = − − −   [2]

where λ is the scale of the distribution, γ is the shape of the 
distribution, and t is the Markov cycle.

All the parameters and values of transition probabilities 
are presented in Table 1.

Due to the lack of patient-level data in the ARCHER 
1050 trial, we could not calculate the non-cancer-specific 
cumulative incidence of death. Therefore, the competing 
risks were not considered in this study. 

Medical costs 
Only direct medical costs were calculated to estimate 
the treatment costs, and included the drug’s costs, the 
management of AEs, the PD therapy, and follow-up. 
The cost data were estimated from the perspectives of 
the healthcare systems in the United States and China. 
The recommended dosages of dacomitinib and gefitinib 
were derived from the ARCHER 1050 trial and the drug 
instructions (9,19,20). Dacomitinib and gefitinib were orally 
administered at doses of 45 and 250 mg, respectively, once 
a day until disease progression (19,20). Therefore, the cost 
of subsequent therapies was calculated based on published 
studies. By genetic testing, NSCLC patients who progressed 
after first-line treatment were divided into 3 subgroups, 

which were de novo Thr790Met (T790M)-positive, anaplastic 
lymphoma kinase (ALK)/c-Met proto-oncogene(c-Met)-
positive, and no mutations. The overall positive T790M and 
ALK/c-Met rates were 52.2% and 20.49%, respectively (21). 
Patients who were T790M-positive were given osimertinib 
mesylate tablets (80 mg/day orally), ALK/c-Met-positive 
patients were given crizotinib tablets (500 mg/day orally), 
and patients without mutations were given chemotherapy 
(paclitaxel and cisplatin, 21 days/cycle) according to the 
guidelines and expert recommendations (22). The following 
formula calculated the total cost of progression disease: 
52.20% × cost of T790M-positive therapy per cycle + 
20.49% × cost of ALK/c-Met-positive therapy per cycle +  
(1 − 52.20% − 20.49%) × cost of chemotherapy per cycle. 

Follow-up costs included routine blood examination and 
biochemical testing every cycle, and tumor marker test and 
computed tomography every 2 cycles. Patient assistance 
programs were not considered in this study. The costs of 
each treatment’s SAE’s were calculated by multiplying the 
incidence of SAEs by the costs of managing the SAE per 
event. PD therapy included gene examination and drugs. 
Costs calculation was the same as that of SAEs.

Data on the costs of PFS, SAEs, PD therapy, and the 
follow-up in China were collected from local hospitals by 
conducting a questionnaire survey of local clinical experts. 
The prices of dacomitinib and gefitinib were also obtained 
from local hospitals. Meanwhile, follow-up prices (routine 
blood examination, biochemical testing, tumor marker 
testing, and computed tomography) and PD therapy were 
also acquired from local centers and the published literature.

The prices of dacomitinib and gefitinib in the United 

Table 1 Scale (λ) and Shape (γ) parameters of PFS and OS curves

Parameters Value Reference

PFS curve

Dacomitinib λ=0.031826; γ=1.057874 The Weibull model

Gefitinib λ=0.014916; γ=1.517880 The Weibull model

OS curve 

Dacomitinib λ=0.004085; γ=1.430855 The Weibull model

Gefitinib λ=0.007903; γ=1.238186 The Weibull model

Age-adjusted death rate

The United States 0.000563364 (16)

China 0.000568438 (17)

PFS, progression-free survival; OS, overall survival.
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States were collected from Red Book Online 2019 (Truven 
Health Analytics, New York, NY, USA) (23).

The costs of SAEs, PD therapy, and follow-up in the 
United States were collected from the outpatient healthcare 
costs in 2015 based on the American Outpatient Care 
Center (OCC) and public literature (24). 

Health utility
Health utility was used to calculate QALYs of patients, 
which were obtained from the report by Nafees et al., who 
used the time-trade off technique to determine the utilities 
of NSCLC (25,26). PFS and PD utility in the United States 
was 0.84 and 0.166, respectively, and those in China were 
0.804 and 0.321, respectively (12,25,26). However, the 
impact of SAEs on QALY was not explicitly included in the 
model because it was assumed that treatment-specific utility 
values had captured the burden of toxicity. All the base case 
costs and utilities are shown in Table 2.

Sensitivity analysis

One-way sensitivity analysis and probabilistic sensitivity 
analysis (PSA) were performed to test the model’s 

uncertainty and robustness. In the sensitivity analysis, 10 
parameters were examined to form the tornado diagrams. 
Due to China’s National Healthcare Security Administration 
(NHSA) and pharmaceutical companies’ strategic price 
negotiations, dacomitinib’s price was discounted by 
50% in China (27). Other parameters were discounted 
between 15% to 25% (Table 2). Next, 1,000 Monte-Carlo 
simulations were performed in the probabilistic analysis, 
after which a cost-effectiveness plane was drawn to show 
the distribution of random variables. The cost-effectiveness 
curves represented the patients’ acceptability at different 
WTP thresholds in both countries. 

Both Markov model and sensitivity analysis were 
developed in Microsoft Excel (Microsoft Corporation, 
Redmond, WA).

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study used 
mathematical modeling and was not an active clinical trial; 
therefore, no approval was required from the Institutional 
Research Ethics Board.

Table 2 Costs, utilities, and discount rates of the USA and China in the model

Parameter
The United States China

Value (range) Distribution Reference Value (range) Distribution Reference

Costs per cycle (US $)

Dacomitinib 7,385 (5,539–9,231) Gamma Red Book 1,731 (865*–2,163) Gamma Local charge

Gefitinib 6,218 (4,664–7,773) Gamma Red Book 163 [122–204] Gamma (27)

ADR of Dac. 3.23 (2.42–4.04) Gamma (9,28,29), OCC 1.88 (1.41–2.35) Gamma (9), local charge

ADR of Gef. 0.35 (0.26–0.44) Gamma (9,28-31), OCC 3.38 (2.54–4.23) Gamma (9), local charge

Follow-up 437 [328–546] Gamma (32) 269 [201–336] Gamma Local charge

PD therapy 12,636 (9,477–15,795) Gamma (33) 28,644 (21,483–35,805) Gamma (34-36)

Utility 

PFS 0.84 (0.71–0.966) Beta (25,26) 0.804 (0.683–0.925) Beta (25,26)

PD 0.166 (0.14–0.19) Beta (25,26) 0.321 (0.273–0.369) Beta (25,26)

Discount rate per year (%)

Cost 3 (0–6) – (12) 5 (0–8) – (12)

Outcome 3 (0–6) – (12) 5 (0–8) – (12)

*, in China, due to the price negotiation between China’s National Healthcare Security Administration (NHSA) and pharmaceutical companies,  
the dacomitinib range was set to 50–125%. OCC, outpatient care center; ADR, adverse drug reaction; PD, progressive disease; PFS,  
progression-free survival; OS, overall survival.
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Results

The average PFS, PD, and OS of the clinical data and 
the Weibull model outcomes are presented in Table 3. A 
significant difference (P<0.05) was found in average PFS 
between dacomitinib and gefitinib in the clinical trial, but 
no statistical difference was found in average OS between 
dacomitinib and gefitinib in the clinical trial (P>0.05). 

As shown in Table 3, the mean PFS over the 120-month 
horizon was 24.81 months for dacomitinib and 13.89 months 
for gefitinib, with a mean difference of 10.92 months. The 
mean OS over the 120-month horizon was 41.52 months  
for dacomitinib and 44.47 months for gefitinib, with a 
mean difference of 2.95 months. The mean PD over the 
120-month horizon was 16.71 months for dacomitinib 
and 30.58 months for gefitinib, with a mean difference of  
13.87 months.

Fitted curves were compared with the Kaplan-Meier  
(K-M) survival curves in ARCHER 1050 trial, as seen in 
Figures 2 and 3. These figures also show the reconstructed 
K-M curves along with fitted Weibull models for OS and 
PFS. As the figures show, the reconstructed curves fit well 
with the clinical trial’s K-M curves, which demonstrated that 
the Weibull models accurately validated the OS and PFS data. 

Base case analysis

As shown in Table 4, compared with gefitinib, the NSCLC 
treatment strategy with dacomitinib resulted in an 
increased QALY of 0.55 (1.89 vs. 1.34 QALY) per patient 
in the 10-year cumulative cycle, with an additional cost 
of $330.14 ($557,894.97 vs. $557,564.83) in the United 
States. Compared to gefitinib, the ICER of dacomitinib 
was $600.69 per QALY. The value of ICER was much 
lower than the WTP threshold ($100,000), which showed 
that dacomitinib was cost-effective in the United States. 
Dacomitinib saved $160,173.27 but provided 0.41 more 

QALYs in China, which indicated that it was more cost-
effective than gefitinib as the first-line treatment for 
EGFR-mutated NSCLC in China based on the cited WTP 
threshold of $27519.60. 

Sensitivity analysis

The results of the deterministic sensitivity analyses are 
shown in Figures 4 and 5. The tornado diagrams were 
made to aggregate the results of sensitive variables from 
high to low. In the top 5 influencing parameters of ICERs 
in the United States and China, 4 parameters were found 
to be similar. They were (I) the cost of dacomitinib; (II) 
the cost of PD therapy; (III) the utility of PFS; and (IV) 
the cost discount rate per year. However, there were some 
differences in the ranks of influence on the economic 
outcomes between both countries. The one-way sensitivity 
analysis results showed that the most sensitive variable was 
dacomitinib’s cost in the United States. On the other hand, 
PD therapy cost was observed to have the most obvious 
impact on the ICERs in China. Other variables, such as 
the utility of PFS, cost discount rate per circle, and cost 
of follow-up, had a moderate or mild impact on the ICER 
results.

As illustrated in Figure 4, even if the price of dacomitinib 
or gefitinib in the United States increased by 25%, its ICER 
value would still be less than a $100,000 WTP threshold. 
Therefore, dacomitinib was stably cost-effective in the 
United States. As the value of ICER was negative, the cost-
effectiveness of dacomitinib in China was certain.

PSA was also conducted to test the robustness of all 
the input parameters used in this study. The distribution 
of utility value and transition probability was set as the 
model’s beta distribution, whereas the distribution of cost 
was set as the gamma distribution. Then, 1,000 simulations 
were executed by setting different distributions for the 
parameters. Scatter plots and acceptable cost-effectiveness 

Table 3 Average PFS, PD, and OS of the clinical data and the model

Items
Average PFS (m) Mean 

difference 

Average OS (m) Mean  
difference 

Average PD (m) Mean  
differenceDacomitinib Gefitinib Dacomitinib Gefitinib Dacomitinib Gefitinib

Clinical data* (48 months) 18.33 13.12 5.21 30.29 29.32 0.97 11.96 16.20 –4.24

Model outcomes (120 months) 24.81 13.89 10.92 41.52 44.47 –2.95 16.71 30.58 –13.87

*, a significant difference (P<0.05) was found in average PFS between dacomitinib and gefitinib in the clinical trial, but no statistical  
difference was found in average OS between dacomitinib and gefitinib in the clinical trial (P>0.05). PFS, progression-free survival; OS, 
overall survival; PD, progressive disease.
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Table 4 Base case results of dacomitinib versus gefitinib in the USA and China

Group
The United States China

Costs($) QALY ICER Costs($) QALY ICER

Dacomitinib 557,894.97 1.89 $600.69 per QALY 834,869.94 2.08 –

Gefitinib 557,564.83 1.34 995,043.21 1.67

Figure 2 Reconstructed K-M curves and fitted Weibull curves for PFS of dacomitinib and gefitinib. PFS, progression-free survival.

Figure 3 Reconstructed K-M curves and fitted Weibull curves for OS of dacomitinib and gefitinib. OS, overall survival.
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Figure 4 One-way sensitivity analysis of the United States.

Figure 5 One-way sensitivity analysis of China.
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curves were drawn based on these simulations (Figures 6,7). 
As illustrated in Figures 6 and 7, the figures’ diagonal lines 
represent the two countries’ WTP threshold lines. Scatter 
points below the slash were considered cost-effective and 
acceptable. Figure 6 shows that when the WTP in the US 
was $100,000, about two-thirds of the points were below 
the threshold. The acceptability curve (Figures 8,9) also 
indicates that regardless of how the threshold changed in 
the United States, dacomitinib’s acceptability was always 
higher than that of gefitinib. Also, as the WTP increased, 
its acceptability gradually increased. In China, fewer than 

10% of the scatter points are over the threshold line, 
indicating more than an 80% probability of dacomitinib 
being dominant over gefitinib.

 

Discussion 

In recent years, progress in novel oncology drugs has 
increased the healthcare costs in high- and medium-income 
countries, including the United States and China (37). In 
this situation, there is growing concern that the launch of 
innovative anticancer medicines will impose a substantial 
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Figure 6 Scatter plots and cost-effectiveness plane of the United States.

Figure 7 Scatter plots and cost-effectiveness plane of China. 
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burden on the national healthcare budget (37). In an era of 
rapidly developing novel pharmaceuticals and limited drug 
resources, establishing the value of novel anticancer drugs is 
imperative for optimizing resource allocation and improving 
the accessibility of innovative anticancer medicines (38). 

Although dacomitinib therapy’s clinical efficacy has been 

discovered in a clinical trial, there are some concerns that 
dacomitinib’s price does not reflect its expected clinical 
benefits in the United States and China. In this study, a 
Markov model was adapted to assess dacomitinib’s cost-
effectiveness against gefitinib as the first-line treatment of 
advanced NSCLC. Due to the short time to launch the 
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novel anticancer medicine in the United States and China, 
few studies have focused on dacomitinib’s economic aspects. 
This economic evaluation focused on dacomitinib as the 
first-line treatment for patients with EGFR mutations 
from a healthcare system perspective in both countries. It 
may have substantial reference value for the health sector’s 
decision-making in high- and middle-income settings 
such as the United States and China to expand healthcare 
access at a reasonable cost. The ARCHER 1050 study, 
an international, head-to-head, multicenter, randomized 

phase III clinical trial, demonstrated that dacomitinib was 
more clinically efficacious than gefitinib. However, due to 
its higher price and greater frequency of SAEs, clinicians, 
and patients may have concerns about dacomitinib therapy. 
The results of this study showed that although dacomitinib  
had a longer PFS (14.7 vs. 9.2 months) and OS (34.1 vs. 
26.8 months) than gefitinib (9), the QALY obtained was also 
much longer than that of gefitinib.

Meanwhile, the total cost of dacomitinib was much 
higher than gefitinib in the United States ($557,894.97 

Figure 8 Acceptability curves of dacomitinib and gefitinib in the United States. Blue line: acceptance curve of dacomitinib; Orange line: 
acceptance curve of gefitinib.

Figure 9 Acceptability curves of dacomitinib and gefitinib in China. Blue line: acceptance curve of dacomitinib; Orange line: acceptance 
curve of gefitinib. 
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vs. $557,564.83) due to the higher cost of research and 
development as well as for treatments of SAEs. Compared 
with gefitinib treatment, the dacomitinib therapy produced 
an average incremental cost-effectiveness ratio of $600.69/
QALY, which was smaller than the threshold value of 
$100,000 per QALY in the United States. On the other 
hand, the total cost of dacomitinib treatment was cheaper 
than that of gefitinib ($834,869.94 vs. $995,043.21) in 
China, but the final QALY was higher than that of gefitinib. 
Therefore, the dacomitinib treatment proved to be a cost-
effective therapeutic strategy in both the United States and 
China, a finding which may help inform the healthcare 
systems of high- and medium-income countries. The 
acceptability curve also showed that most certainties were 
achieved at a WTP threshold of $100,000/QALY in the 
United States and $27,519.60/QALY in China. 

In the United States context, the results of deterministic 
one-way sensitivity analysis showed that the cost of 
dacomitinib treatment had the greatest influence on 
the model outcome. An economic evaluation study that 
investigated the cost-effectiveness of osimertinib to treat 
advanced NSCLC with an EGFR T790M mutation after 
the failure of first-line EGFR TKI therapy in the United 
States also found that the cost of novel anticancer drug 
exhibited the highest impact on the ICER for osimertinib 
versus chemotherapy (12). A similar study also found that 
novel target anticancer drugs’ price had an obvious impact 
on ICERs (39). This could be attributable to the higher 
acquisition costs of dacomitinib in the United States. For 
instance, the current local price of dacomitinib in the 
United States is nearly 4 times that in China, suggesting 
that there is potential to reduce dacomitinib’s price. It 
might be the most effective approach for reducing the 
ICERs below the WTP threshold to achieve more favorable 
economic outcomes in the United States. In China’s 
context, the results of deterministic one-way sensitivity 
analysis showed that the most sensitive variable was the 
cost of PD treatment. The finding can be reasonably 
explained. Dacomitinib was found to significantly improve 
PFS over gefitinib in the first-line treatment of patients 
with EGFR mutation-positive NSCLC, which meant 
that the dacomitinib treatment could reduce the duration 
of the PD state. The cost of PD treatment for advanced 
NSCLC patients in China was substantial, thus increasing 
the barriers to affordability. Therefore, reducing the PD 
state duration could be a suitable approach for providing 
a cost-effective alternative to gefitinib. Notably, the PD 
state’s treatment paradigms included the use of more 

expensive novel drugs such as osimertinib and crizotinib. 
Thus, it is necessary to promote centralized strategic price 
negotiations with pharmaceutical companies in the Chinese 
healthcare system. 

Other researchers have performed similar studies on 
EGFR-TKIs, including on osimertinib, afatinib, and 
erlotinib. For instance, Chouaid et al. (40) conducted a 
cost-effectiveness analysis of afatinib versus gefitinib in 
France. The study showed that the first-line afatinib gained 
an ICER of €45,211 per QALY compared with gefitinib 
(0.170 QALY of an incremental cost of €7,697), whose 
probability of being cost-effective for NSCLC patients with 
EGFR mutation was 100%. Gu et al. (41) reached a similar 
conclusion that afatinib could confer additional 0.382, 0.216, 
and 0.174 QALYs with an extra $7,930, $3,680, and $2,818 
in costs in comparison to pemetrexed plus cisplatin (PC), 
gefitinib, and erlotinib, yielding ICERs of $20,758, $17,693, 
and $16,197 per QALY, respectively.

The study had some limitations that are worth discussing. 
(I) Modeling with Weibull functions to fit the PFS and OS 
curves beyond the trial’s follow-up duration is an inevitable 
limitation. Also, the Weibull model includes competing 
risks between lung cancer-specific and non-cancer-specific 
incidence of death. Due to competing risks, the transition 
probabilities of PD to death could have been exaggerated. 
However, due to the model’s appropriate suitability and 
probabilistic analysis, the model’s certainty was guaranteed 
to some extent. Most importantly, the competing risks 
could be virtually eliminated by the ICER method. (II) 
Furthermore, drug discounts and patient assistance 
programs were not considered in this study, making the 
costs slightly higher than those in the real-world in the 
long term. (III) The negative effects of ADR on utility were 
excluded in the calculation. Nevertheless, based on one-
way sensitivity analysis results, we can speculate that the 
negative effects of ADR on utility had a negligible impact 
on the base-case analysis.

Conclusions

This study used a Markov model to evaluate the economic 
outcomes of 2 first-line treatment options for patients with 
advanced EGFR mutation-positive NSCLC. It was found 
that, from the perspective of the healthcare systems of the 
United States and China, first-line dacomitinib treatment 
is likely to be considered cost-effective for patients with 
advanced EGFR mutation-positive NSCLC. Also, the 
results of one-way sensitivity analysis and probability 
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sensitivity analysis were found to be relatively stable. If the 
cost of gefitinib or PD therapy were to be reduced, then 
gefitinib may also become a viable option in the United 
States and China.
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