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ABSTRACT

Background. The objective of this study was to assess cost
and effectiveness of osimertinib in treating newly diag-
nosed advanced non-small cell lung cancer with an epider-
mal growth factor receptor (EGFR) mutation from a public
payer’s perspective in the U.S. and China.
Materials and Methods. Markov models were developed to
compare three treatment strategies: first-line use of osimerti-
nib, first-line use of the standard first-generation EGFR-
tyrosine kinase inhibitor (EGFR-TKI) followed by the second-
line use of osimertinib, and the standard first-generation
EGFR-TKI therapy (standard care [SOC]). Clinical data, cost,
and utility data were mainly derived from published litera-
tures. Deterministic and probabilistic sensitivity analyses were
conducted to assess the robustness of the incremental cost
per quality-adjusted life year (QALY) between the treatments.

Results. The resultant incremental cost per QALY gained
for the first-line osimertinib versus SOC was $312,903 in
the U.S. and $41,512 in China. The incremental cost per
QALY for the second-line osimertinib versus SOC was
$284,532 in the U.S. and $38,860 in China. The probability
of the SOC strategy being cost-effective is 1.0 if the willing-
ness to pay threshold is below $150,000/QALY in the
U.S. and below $30,000/QALY in China.
Conclusion. Osimertinib as first-line treatment could gain
more health benefits in comparison with standard EGFR-TKIs
or second-line use of osimertinib. However, because of the
high cost of treatment, the cost-effectiveness analyses were
not in favor of the first-line use of osimertinib from a public
payer’s perspective in the U.S. and China. The Oncologist
2019;24:349–357

Implications for Practice: Osimertinib as first-line treatment yielded the greatest health outcomes but is not a cost-effective
strategy for lung cancer in the U.S. and China. The price of osimertinib has a substantial impact on economic outcomes.

INTRODUCTION

The Global Burden of Disease Study revealed that lung
cancer is one of the leading causes of noncommunicable
disease burden worldwide [1]. The mortality of lung cancer
was ranked first among all cancers in both the U.S. and
China [2]. Approximately 85%–90% of lung cancers are
non-small cell lung cancer (NSCLC). Of those, 10%–20% of
white patients and about 48% of Asian patients carry epi-
dermal growth factor receptor (EGFR) mutations that play
a key role in carcinogenesis [3].

Osimertinib is a third-generation EGFR-tyrosine kinase
inhibitor (TKI) that selectively inhibits both EGFR-TKI-
sensitizing and EGFR T790 M resistance mutations, which

has shown significant superiority over chemotherapy in
prolonging progression-free survival (PFS) in patients with
T790 M-positive advanced NSCLC who had disease
progression after first- and second-generation EGFR-TKI
therapy, including gefitinib, erlotinib, and afatinib [4]. The
recent pivotal phase III FLAURA trial showed that in patients
with previously untreated, EGFR mutation-positive (exon
19 deletion or L858R) advanced NSCLC, first-line osimertinib
treatment significantly prolonged PFS compared with a
standard gefitinib or erlotinib EGFR-TKI treatment
(18.9 months vs. 10.2 months; hazard ratio [HR], 0.46; 95%
confidence interval [CI], 0.37–0.57; p < .001). The median
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overall survival (OS) has not yet been observed, but there is
a potential superiority in OS (83% vs. 71% at 18 months;
HR, 0.63; 95% CI, 0.45–0.88; p = .007) [5].

Given the new efficacy evidence for osimertinib, there
are three possible treatment strategies available for
this patient population: standard chemotherapy using first-
generation EGFR-TKI (gefitinib or erlotinib) and first- or sec-
ond-line use of osimertinib. Comparative cost-effectiveness
evidence between these treatments is required to inform
coverage decision making. Therefore, our objective was to
compare cost-effectiveness of these three treatment strate-
gies for patients newly diagnosed with advanced NSCLC with
confirmed EGFR mutation. We conducted this economic
evaluation in the U.S. and China because NSCLC is highly
prevalent and imposes a significant burden to patients and
health care systems in both countries. We were interested
in comparing their cost-effectiveness in the world’s two larg-
est economies, representing developed and resource-con-
strained settings, respectively.

MATERIALS AND METHODS

Overview
We constructed Markov models to compare cost and
quality-adjusted life years (QALYs) of three treatment strat-
egies: (a) first-line osimertinib followed by pemetrexed plus
cisplatin (PC) chemotherapy when first-line osimertinib
failed (referred to as the first-line osimertinib strategy),
(b) first-line gefitinib or erlotinib followed by osimertinib
for those with a positive T790 M mutation test or PC
chemotherapy for those with a negative mutation test or
when first-line osimertinib failed (referred to as the
second-line osimertinib strategy), and (c) gefitinib or erloti-
nib followed by PC chemotherapy when first-line gefitinib
or erlotinib failed (referred to as the standard care [SOC]
strategy). Our target population was patients with newly
diagnosed, advanced NSCLC with confirmed EGFR muta-
tion. We conducted this economic evaluation from a public
payer’s perspective in both countries. Chinese yuan were
converted into U.S. dollars by using the following exchange
rate: U.S. $1 = 6.8 Chinese yuan.

Model Structure
As shown in Figure 1, two Markov models were developed
to estimate the costs and QALYs associated with each of
the three treatment strategies. The first model consists of
six health states according to central nervous system (CNS)
metastases: first-line PFS without CNS metastases, first-line
PFS with CNS metastases, second-line PFS without CNS
metastases, second-line PFS with CNS metastases, pro-
gressed survival (PS) and death (Fig. 1A). The second model
consists of four health states based on EGFR exon 19 dele-
tion or L858R mutation type: first-line PFS, second-line PFS,
PD, and death (Fig. 1B). In both models, the cycle length
was set to 21 days to be consistent with the treatment
schedule. In the second-line osimertinib strategy, osimerti-
nib was provided for those with T790 M positive following
the mutation testing, and those who tested negative or
with biopsy failure received PC chemotherapy (Fig. 1C).

About 24% and 76% of the patients would receive salvage
chemotherapy and supportive care after the failure of
second-line treatments based on a systematic literature
review, respectively [6]. The OS rate of supportive care and
salvage chemotherapy in the third-line setting was derived
from a systematic review [7], which was fitted using the
Weibull model.

Time Horizon
The median OS time for patients with advanced NSCLC
receiving EGFR-TKIs was <30 months [3], and 5-year sur-
vival rate was <15% [8]. Therefore, we used a 10-year time
horizon in the base-case analysis and varied the time hori-
zon from 1 to 20 years in the sensitivity analyses.

Clinical Inputs
The AURA3 and FLAURA trials were the two main sources of
survival data for the models [4, 5]. Because median OS has
not yet been observed, only PFS data from the AURA3 and
FLAURA trials were used. As our previous study showed, the
OS data after the second-line treatment were derived from
the other study [9]. By following the standard process [10,
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Figure 1. Diagrams of the model structure. Markov model for
newly diagnosed advanced non-small cell lung cancer consider-
ing CNS metastases (A) and EGFR mutations (B), and the treat-
ment strategy flowchart following the T790 M mutation test (C).
Abbreviations: CNS, central nervous system; PFS, progression-
free survival; PS, progressed survival.
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11], we digitized the Kaplan-Meier survival curves reported in
both trials and then fit Weibull and log-logistic survival
models to the replicated individual patient data. The pre-
dicted survival curves were compared with the observed. The
final survival models chosen were based on the goodness of
fit measured using the r2 statistic [12]. For the validation pur-
pose, we compared predicted PFS curves with the observed
PFS curves from the trials (supplemental online Fig. 1).

After the failure of first-line treatments, nearly 26.8% of
the patients without CNS metastases at entry developed CNS
metastases based on the AURA3 and FLAURA trials [4, 5].
The frequency of EGFR T790 M mutation, specificities and
sensitivities of testing techniques, and successful rebiopsy

rate were derived from published studies and are listed in
Table 1 [13–18]. The probabilities of adverse events for each
treatment were obtained from FLAURA and AURA3 trials [4,
5]. We included only severe adverse events (grade ≥ 3) in the
economic evaluation because of their considerable impact on
quality of life and health resource utilization.

Health Care Resource Uses and Costs in the U.S.
Osimertinib, gefitinib, and erlotinib are orally administered
at a dose of 80 mg, 250 mg, and 150 mg, respectively, once
daily until disease progression (Table 2). These drug costs
in the U.S. were derived from RED BOOK Online 2017
(Truven Health Analytics, New York, NY). The cost of PC
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Figure 2. Tornado diagram of one-way sensitivity analyses comparing the first-line osimertinib strategy over the standard care
strategy in whole population with epidermal growth factor receptor mutation. Analyses in the U.S. (A) and China (B). The dashed
lines are the willingness to pay thresholds based on three times the gross domestic product in each country.
Abbreviations: ADR, adverse drug reaction; CNS, central nervous system; ICER, incremental cost-effectiveness ratio; PFS,
progression-free survival; QALY, quality-adjusted life year; SOC, standard care; TKI, tyrosine kinase inhibitor.
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chemotherapy and maintenance therapy with pemetrexed
per cycle was derived from a previous economic evaluation
reported by Handorf et al. [32]. The duration of PC chemo-
therapy was assumed to be four cycles in the base-case
analysis, and the pemetrexed maintenance therapy was
used until disease progression as reported by the AURA3
trial [4]. The overall incidence of grade 3 or higher serious
adverse events (SAEs) was 22% and 25% in the osimertinib
and SOC group, respectively. The occurrence of these SAEs
was rare and very similar between the two groups accord-
ing to the trial, so we chose to simplify the model by multi-
plying the mean costs of managing SAEs by their overall
occurrence [19, 24]. It was assumed that all costs related
to SAEs were incurred in the first cycle. We tested the cost
and probability of SAEs in deterministic sensitivity analyses.
For patients with PD and receiving salvage chemotherapy
and supportive care, the estimated cost was derived from
a published study [25]. An end-of-life care cost of $32,841
was applied to each death [26, 27]. The costs of T790 M
mutation screening ($966) and tissue biopsy ($3,548) were
included in the second-line osimertinib strategy [22].

Health Care Resource Uses and Costs in China
The daily costs of osimertinib, gefitinib, and erlotinib were
$259, $35, and $29, respectively, which were obtained from
local hospitals in China (Table 2), and the cost of PC chemo-
therapy per cycle was $2,747, which was derived from a ret-
rospective study involving 384 patients with advanced NSCLC

in China [29]. Other costs associated with managing
advanced NSCLC, including the cost of mutation testing and
biopsy, were estimated at $44,127 and $26,428. The cost of
supportive care was $359 per cycle, and the cost of end-of-
life care was $2,176; both were adopted from our previously
published economic evaluations [23]. All costs are presented
in 2017 U.S. dollars.

Health Utilities
Health utility values for each health state were adopted
from a recently published multinational study that mea-
sured health utilities in the U.K., Australia, China, France,
Korea, and Taiwan among patients with advanced NSCLC
by using a time trade-off technique [30]. The health utility
values measured in the U.K. patient population were used
for the U.S. The impacts of the following SAEs were con-
sidered: diarrhea, fatigue, febrile neutropenia, hair loss,
nausea/vomiting, neutropenia, and rash. The loss in
QALYs attributed to SAEs was estimated by multiplying
SAE incidences and corresponding disutility weights.
Health utility values deriving from another study were
used in the sensitivity analysis [31].

Statistical Analysis
In the base-case analysis, both costs and QALYs were dis-
counted 3% and 5% annually in the U.S. [33] and China [34],
respectively. The summary outcome was the incremental
cost-effectiveness ratio (ICER), calculated as the incremental

China

Whole population

China

No CNS Metastases

China

CNS Metastases

China

Exon 19 deletion

China

L858R mutation

U.S.

Whole population

U.S.

No CNS Metastases

U.S.

CNS Metastases

United States

Exon 19 deletion

U.S.

L858R mutation

0 25 50 75 0 25 50 75 0 25 50 75 0 25 50 75 0 25 50 75

0 200 400 600 0 200 400 600 0 200 400 600 0 200 400 600 0 200 400 600

0.00

0.25

0.50

0.75

1.00

0.00

0.25

0.50

0.75

1.00

Willingness-to-pay thresholds(×1000 $/QALY)

P
ro

b
ab

il
it

y
 t

h
at

 i
n

te
rv

en
ti

o
n

 i
s 

co
st

 e
ff

ec
ti

v
e

Strategies Osimertinib first-line Osimertinib second-line SOC

Figure 3. Cost-effectiveness acceptability curves for the first-line and second-line osimertinib and the standard of care strategies
in the U.S. and China.
Abbreviations: CNS, central nervous system; QALY, quality-adjusted life year; SOC, standard care.

© AlphaMed Press 2018

Economic Analysis of Osimertinib352



cost per additional QALY gained between the treatment
strategies under comparison.

To explore the model uncertainty, probabilistic sensitivity
analysis (PSA) was carried out by simultaneously and ran-
domly sampling all model parameters according to prespeci-
fied distributions and generating 1,000 estimates of the cost
and QALY for each treatment strategy. Based on the recom-
mendation of ISPOR-SMDM Modeling Good Research Prac-
tices Task Force in conducting PSA [35], a beta distribution
was assigned to transition probability, proportion, and utility

parameters, normal distribution was assigned to HR parame-
ters, and a gamma distribution was assigned to costs. PSA
results were presented using cost-effectiveness acceptability
curves that show the probability of a treatment being cost-
effective compared with alternative treatment strategies
over a wide range of maximum willingness to pay amount
per unit of QALY gained. One-way deterministic sensitivity
analysis was performed by adjusting all parameters within
reported 95% CIs whenever available or by assuming �25%
of the base-case values if 95% CI was not available. All

Table 1. Clinical inputs to the models

Parameter Values Ref
Log-logistic PFS survival model

1st-line osimertinib for no CNS metastases α = 0.00186; β = 1.9076; r2 = 0.985 [5]

1st-line osimertinib for CNS metastases α = 0.00278; β = 1.8972; r2 = 0.984 [5]

1st-line osimertinib for exon 19 deletion α = 0.00128; β = 1.9813; r2 = 0.982 [5]

1st-line osimertinib for L858R mutation α = 0.00303; β = 1.8903; r2 = 0.994 [5]

1st-line SOC for CNS metastases α = 0.00291; β = 2.2724; r2 = 0.992 [5]

2nd-line osimertinib for no CNS metastases α = 0.00934; β = 1.7202; r2 = 0.993 [4]

2nd-line osimertinib for CNS metastases α = 0.01076; β = 1.758; r2 = 0.990 [4]

Weibull PFS survival model

1st-line SOC for no CNS metastases α = 0.01082; β = 1.4887; r2 = 0.995 [5]

1st-line SOC for exon 19 deletion α = 0.00862; β = 1.5401; r2 = 0.996 [5]

1st-line SOC for L858R mutation α = 0.0206; β = 1.3429; r2 = 0.987 [5]

2nd-line PC chemotherapy for
no CNS metastases

α = 0.0369; β = 1.4234; r2 = 0.992 [4]

2nd-line PC chemotherapy for
CNS metastases

α = 0.02432; β = 1.82; r2 = 0.987 [4]

2nd-line PC chemotherapy for
patients with T790 M mutation

α = 0.03646; β = 1.498; r2 = 0.99 [4]

HR of PFS for osimertinib vs. PC for exon
19 deletion in the 2nd-line settinga

0.34 (range: 0.24–0.46; distribution: normal [0.34, 0.018]) [4]

HR of PFS for osimertinib vs. PC for L858R
mutation in the 2nd-line settinga

0.46 (range: 0.3–0.71; distribution: normal [0.46, 0.32]) [4]

Weibull OS model after disease progressed [7]

Salvage chemotherapy α = 0.05457; β = 1.108; r2 = 0.999

Supportive care α = 0.09032; β = 1.014; r2 = 0.997

Probability of death in patients with CNS
metastases receiving supportive care

0.15 (range: 0.12–0.16; distribution: beta [174.8, 990.5]) [13]

HR of chemotherapy versus supportive care for OS 0.77 (range: 0.71–0.83; distribution: normal [0.77, 0.031]) [7]

Probability of SAEs in 1st-line SOC 0.41 (range: 0.308–0.513; distribution: beta [9.4, 13.6]) [5]

Probability of SAEs in 1st-line osimertinib 0.32 (range: 0.24–0.4; distribution: beta [10.9, 23.1]) [5]

Probability of SAEs in 2nd-line PC chemotherapy 0.47 (range: 0.353–0.588; distribution: beta [8.5, 9.6]) [4]

Probability of SAEs in 2nd-line osimertinib 0.23 (range: 0.1725–0.2875; distribution: beta [12.3, 41.2]) [4]

Probability of salvage chemotherapy 0.24 (range: 0.07–0.38; distribution: beta [7, 22.2]) [6]

Probability of successful rebiopsy 0.76 (range: 0.63–0.86; distribution: beta [40.3, 12.7]) [14–16]

Prevalence of EGFR T790 M mutation 0.564 (range: 0.284–0.79; distribution: Beta [8.3, 6.4]) [12]

Specificity of EGFR T790 M mutation
testing in plasma

0.984 (range: 0.5–1; distribution: beta [0.946, 0.015]) [12, 17, 18]

Sensitivity of EGFR T790 M mutation
testing in plasma

0.594 (range: 0.29–1; distribution: beta [4.373, 2.989]) [12, 17, 18]

aThe Weibull survival function was assumed for the subgroups of exon 19 deletion and L858R mutation in the second-line setting, and the
parameters used were αosimertinib = αpc × HR and βosimertinib = βpc.
Abbreviations: CNS, central nervous system; EGFR, epidermal growth factor receptor; HR, hazard ratio; OS, overall survival; PC, pemetrexed
plus cisplatin; PFS, progression-free survival; SAE, serious adverse event (grade > 3); SOC, standard care.
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analyses were conducted in R version 3.4 (R Foundation for
Statistical Computing, Vienna, Austria).

RESULTS

For the whole population over the 10-year time horizon in
the models, the predicted median PFS (combined PFS in the
first and second-line treatment) and OS were 24.8 months
and 33 months for the first-line osimertinib strategy,
21.3 months and 28.9 months for the second-line osimertinib
strategy, and 17.9 months and 26.2 months for SOC,
respectively.

For the whole population in the U.S., the mean costs
and QALYs associated with the first-line osimertinib,
second-line osimertinib, and SOC strategies were $511,415
and 2.316, $330,602 and 1.766, and $244,837 and 1.465,
respectively. The corresponding numbers in China were
$72,615 and 2.244, $51,658 and 1.757, and $41,159 and
1.487 (Table 3). The resultant ICERs for first-line osimerti-
nib versus SOC were $312,903 in the U.S. and $41,512 in

China. The ICERs for second-line osimertinib versus SOC
were $284,532 in the U.S. and $38,860 in China. The pre-
dicted mean costs and QALYs for each subgroup are listed
in Table 3. Life years associated with each strategy are pre-
sented in the table for comparison.

The one-way sensitivity analyses for first-line osimertinib
versus SOC for the whole patient population are shown in
Figure 2. The cost of osimertinib was the most sensitive
parameter in both countries. The utility for progression-free
health state also had considerable impact on the ICER. The
ICERs were also sensitive to the time horizon, especially dur-
ing the first 5 years (supplemental online Fig. 2). Other
parameters included in the sensitivity analyses had minimal
impact on the ICER.

The cost-effectiveness acceptability curves for the
whole patient population and the four subgroups are
shown in Figure 3. The probability of the SOC strategy
being cost-effective is 1.0 if the willingness to pay
threshold is below $150,000/QALY in the U.S. and below
$30,000/QALY in China.

Table 2. Costs and health utilities

U.S. China

Parameter
Values in U.S. $
(range)

Distribution
(parameters) Ref

Values in U.S. $
(range)

Distribution
(parameters) Ref

Costs

Osimertinib per daya 568 (284–568) Fixed [20] 259 (129–259) Fixed Local
hospital

Gefitinib per daya 304 (152–304) Fixed [20] 35 (17–35) Fixed Local
hospital

Erlotinib per daya 313 (157–313) Fixed [20] 29 (14–29) Fixed Local
hospital

PC per cycle 5,916 (4,436–7,394) Gamma
(46,219, 0.128)

[32] 2,747 (1,348–5,355) Gamma
(9,280, 0.296)

[23, 29]

Pemetrexed
maintenance
per cycle

5,797 (2,898–8,695) Gamma
(22,733, 0.255)

[32] 1,753 (1,001–3,962) Gamma
(4,067, 0.431)

[23, 29]

Follow up per unit 437 (328–546) Gamma
(1,755, 0.249)

[25] 59.2 (44.4–74) Gamma
(466, 0.127)

[23]

Salvage
chemotherapy
per cycle

8,770 (6,578–10,963) Gamma
(35,080, 0.25)

[25] 1,669 (2,170–3,029) Gamma
(12,740, 0.131)

[23, 29]

Supportive care
per cycle

2,414 (1,810–3,017) Gamma
(9,656, 0.25)

[25] 359 (169–845) Gamma
(745, 0.482)

[23]

Palliative care in
end-of-life

32,841 (30,968–34,715) Gamma
(1,132,448, 0.029)

[26, 27] 2,176 (845–5,812) Gamma
(3,739, 0.582)

[23]

Management
of SAEs

16,016 (5,001–18,397) Gamma
(75,192, 0.213)

[24, 27] 362 (272–453) Gamma
(2,850, 0.127)

[23]

Biopsy 3,548 (1,640–4,434) Gamma
(17,652, 0.201)

[22] 264 (84.5–507) Gamma
(645, 0.409)

[28]

EGFR mutation
testing

966 (714–2,521) Gamma
(2,025, 0.477)

[22] 441 (368–515) Gamma
(5,128, 0.086)

[9]

Utilities

PFS 0.840 (0.536–0.883) Beta (14.4, 2.7) [30, 31] 0.804 (0.536–0.883) Beta (16.2, 3.9) [30, 31]

PS 0.166 (0.05–0.473) Beta (2, 9.9) [30, 31] 0.321 (0.05–0.473) Beta (6, 12.7) [30, 31]
aIn the U.S., the price of osimertinib, gefitinib, and erlotinib would be discounted at 17% to account for contract pricing [19]. In China, patients
would receive donated osimertinib from the producer: the patient would pay for 4 months, followed by donations for 8 months in the first
year, and then would pay for 3 months, followed by donations until disease progression or death.
Abbreviations: EGFR, epidermal growth factor receptor; PC, pemetrexed plus cisplatin; PFS, progression-free survival; PS, progressed survival;
SAE, serious adverse event (grade >3).
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DISCUSSION

Our model-based economic evaluation found that for patients
with newly diagnosed, advanced NSCLC with EGFR mutation,
the first-line use of osimertinib extended both PFS and OS
compared with the standard EGFR-TKIs and the second-line
use of osimertinib. Similar benefits were consistently seen
across all four prespecified subgroups. The largest gain
in PFS and OS was seen in the subgroup of those with
exon 19 deletion. However, the gain in QALYs was mod-
est but at substantial incremental cost for the first-line
and second-line osimertinib strategies compared with
the standard EGFR-TKIs. As a result, the incremental cost
per QALY ratio is not in favor of osimertinib, due in large
part to its high price. The findings are robust across the
wide range of deterministic and probabilistic sensitivity
analyses and similar between the U.S. and China.

Given that the clinical evidence on the first-line use of
osimertinib is relatively new, its cost-effectiveness evidence
is rather limited. There are only two published economic
evaluations for osimertinib, both conducted in second-line
settings [36]. A model-based cost utility analysis was con-
ducted in the U.K. to compare the second-line use of osi-
mertinib with platinum-based doublet chemotherapy in
treating patients with advanced NSCLC with EGFR-T790 M
mutation over a 15-year time horizon [36]. This study used
phase II AURA trials as the main source for clinical inputs
and found that the QALY gain was 1.541 at an incremental
cost of £64,283, with the ICER of £41,705. In contrast, the

other economic evaluation found that the ICER for the
second-line osimertinib compared with the standard of care
was $232,895 per QALY in the U.S. and $48,081 in China.
These two evaluations were not directly comparable to our
study because of the different clinical trial data and the sec-
ond line setting, but they highlight the importance of oncol-
ogy economic evaluations considering multiple lines of
treatments in order to provide full and accurate economic
profiles of treatments.

Strengths of this study are worth highlighting. First, we
synthesized, through economic modeling, the latest evidence
and projected clinical benefits and cost-effectiveness associ-
ated with the three treatment strategies over a 10-year time
horizon. Compared with commonly used meta-analytic tech-
niques, this approach can make a longer-term projection
based on best available evidence from clinical trials that
often have shorter duration. Second, we considered two
lines of treatments plus supportive care/salvage chemother-
apy and across four subpopulations. Our study describes a
full picture of the survival of this patient population that
may be closer to real clinical practice than what has been
seen in clinical trials. We conducted this cost-effectiveness
analysis in the U.S. and China, reflecting the impact
of osimertinib in both high-income and resource-constrained
contexts. The cost-effectiveness conclusion is the same
between the two countries but with very different ICERs.
Health care costs are much lower in China than in the U.S.,
and the price of osimertinib in China is only half of that in

Table 3. Cost-effectiveness in the base-case analyses

U.S. China

Subgroups and strategies Costs, U.S. $ QALYs LYs ICER ($/QALY)a Costs, U.S. $ QALYs LYs ICER ($/QALY)a

Whole population

SOC 244,837 1.465 2.384 Reference 41,159 1.487 2.384 Reference

2nd-line osimertinib 330,602 1.766 2.768 284,532 51,658 1.757 2.768 38,860

1st-line osimertinib 511,415 2.316 3.484 312,903 72,615 2.244 3.484 41,512

Without CNS metastases

SOC 245,608 1.471 2.391 Reference 41,308 1.493 2.391 Reference

2nd-line osimertinib 334,157 1.785 2.792 281,934 51,876 1.774 2.792 37,569

1st-line osimertinib 515,919 2.339 3.513 311,483 72,837 2.264 3.513 40,870

CNS metastases

SOC 235,407 1.388 2.294 Reference 39,339 1.413 2.294 Reference

2nd-line osimertinib 287,100 1.535 2.475 352,633 49,002 1.547 2.474 71,975

1st-line osimertinib 456,297 2.046 3.136 335,830 69,891 2.003 3.136 51,791

Exon 19 deletion

SOC 245,896 1.476 2.397 Reference 40,648 1.498 2.397 Reference

2nd-line osimertinib 314,367 1.702 2.679 303,363 51,904 1.704 2.679 54,597

1st-line osimertinib 527,021 2.378 3.563 311,558 72,548 2.300 3.563 39,740

L858R mutation

SOC 228,527 1.328 2.214 Reference 38,576 1.361 2.214 Reference

2nd-line osimertinib 280,477 1.475 2.396 352,543 48,272 1.496 2.396 71,782

1st-line osimertinib 447,525 2.005 3.083 323,691 69,521 1.966 3.083 51,145
aFirst-generation tyrosine kinase inhibitors compared with SOC (the reference strategy) for advanced non-small cell lung cancer harboring epi-
dermal growth factor receptor mutation.
Abbreviations: CNS, central nervous system; LY, life year; QALY, quality-adjusted life year; SOC, standard of care.
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the U.S. High health care costs lead to seven times higher
ICER in the U.S. than in China. Osimertinib is an effective
cancer therapy that delays cancer progression and extends
survival in both first- and second-line settings. However, the
high price coupled with the relatively large number of
patient population will make our health care systems unable
to afford it. The price spiral in oncology drugs has become a
major threat to the sustainability of health care systems
worldwide.

Our study has a few limitations. We did not have access
to individual patient data from the FLAURA or AURA trials.
Digitalization of the reported survival curves was used to
replicate the survival data. This approach provides a reason-
able, although not perfect, approximation to the actual sur-
vival data observed in the trials. We chose from two
commonly used survival functions, Weibull and log-logistic,
to fit the replicated survival data. Although there is a wide
range of other functions available, these two models per-
formed reasonably well when compared with the observed
survival. We do not expect that other survival functions
would have a significant impact on the results and conclu-
sions. The current analysis did not include a second-
generation EGFR-TKI, such as afatinib, as a potential compar-
ator for advanced NSCLC harboring EGFR mutation because
of the absence of head-to-head clinical data. When cancer
progressed after two lines of treatments, standard support-
ive care and salvage chemotherapy were applied, which
might not be a true reflection of clinical practice. Lastly,
health utilities came from published studies instead of those
who participated in the trials. Unfortunately, the study team
does not have access to those trial data.

CONCLUSION

For patients with newly diagnosed, advanced NSCLC with
confirmed EGFR mutation, osimertinib is an effective first-

line treatment that could delay disease progression and
extend survival compared with standard EGFR-TKIs or
second-line use of osimertinib. However, because of its
high cost, the ICERs of osimertinib over SOC exceeded the
willingness-to-pay threshold of $150,000/QALY in the
U.S. and $30,000/QALY in China, which indicated that the
first-line use of osimertinib may not be considered cost-
effective from a public payer’s perspective in the U.S. or
China. How to afford effective but highly priced cancer
drugs remains an ongoing challenge for the entire society.
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