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ABSTRACT

Introduction: To assess the cost-effectiveness of
alectinib versus crizotinib as first-line treat-
ments for advanced anaplastic lymphoma
kinase (ALK)-positive non-small cell lung cancer
(NSCLC) patients from the perspective of Chi-
na’s healthcare system.
Methods: A Markov model was developed to
assess the clinical outcomes and costs of alec-
tinib and crizotinib, which included five health
states: progression-free (PF) without central
nervous system (CNS) progression, PF with CNS
progression, post-progression (PP) without CNS
progression, PP with CNS progression, and

death. Clinical data for transition probabilities
were obtained from the ALEX trial at the
updated data cutoff. Healthcare resource uti-
lization and costs were derived from clinical
expert opinions and published literature. One-
way sensitivity analysis and probabilistic sensi-
tivity analysis were conducted to assess the
uncertainty of the results. Scenario analyses
were conducted including using clinical data
from the ALESIA trial in Asian patients, using
utilities from the ALEX trial, and choosing dif-
ferent parametric survival models.
Results: In base case analysis, alectinib yielded
an additional 1.04 quality-adjusted life years
(QALYs) with incremental costs of $54,827,
resulting in an incremental cost-effectiveness
ratio (ICER) of $52,869/QALY. In scenario
analysis, the ICER was $56,787/QALY using
clinical data from the ALESIA trial. In proba-
bilistic sensitivity analysis, the probabilities of
alectinib being cost-effective were 0.4% and
43.7% when the willingness-to-pay (WTP)
thresholds were $28,109/QALY and $50,000/
QALY, respectively.
Conclusion: Alectinib could prolong the mean
time of PF and delay the time to CNS progres-
sion. However, because of its high drug cost,
alectinib was unlikely to be cost-effective for
untreated ALK-positive NSCLC patients in
China.
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INTRODUCTION

Lung cancer is the leading cause of cancer-re-
lated deaths in China [1], and around 85% of
lung cancer cases are non-small cell lung cancer
(NSCLC) [2]. Anaplastic lymphoma kinase
(ALK) translocation is a potential mechanism
for targeted therapy. Crizotinib, the first-gener-
ation tyrosine kinase inhibitor (TKI) for
advanced-staged ALK-positive NSCLC, is the
standard first-line treatment for previously
untreated patients with this translocation.
However, some patients have developed intol-
erance to crizotinib or relapse within the first
year of treatment, particularly in the central
nervous system (CNS) [3, 4].

Alectinib is a second-generation TKI for
advanced-staged ALK-positive NSCLC, which
has shown significant superiority over
chemotherapy in prolonging progression-free
survival (PFS) in patients with previously treated
ALK-positive NSCLC [5]. The recent pivotal
phase III trials (J-ALEX, ALEX, and ALESIA)
further confirmed the efficacy and safety of
alectinib in untreated ALK-positive NSCLC
[6–9]. In the ALEX trial, at the primary data
cutoff (February 9, 2017) [7], alectinib showed
superior investigator-assessed PFS compared
with that of crizotinib [hazard ratio (HR) 0.47,
95% confidence interval (CI) 0.34–0.65]. In
addition, the time to CNS progression was sig-
nificantly longer with alectinib than with
crizotinib in the intention-to-treat population
(cause-specific HR 0.16, 95% CI 0.10–0.28). At
the updated data cutoff (December 1, 2017) [8],
median PFS with alectinib was 34.8 months
(95% CI 17.7–NE (not estimable)) versus
10.9 months (95% CI 9.1–12.9) with crizotinib
(HR 0.43, 95% CI 0.32–0.58). In addition, the
proportion of patients with grade 3–5 serious
adverse events (SAE) was lower with alectinib
versus crizotinib (44.7% vs. 51.0%) [8].

Despite its superior efficacy and lower toxi-
city in advanced-staged ALK-positive NSCLC,
alectinib was also associated with high costs. To
our knowledge, there were only two published

economic evaluations associated with alectinib
in the treatment of patients with advanced ALK-
positive NSCLC [10, 11]. Both of these studies
were from a US payer perspective, and found
that alectinib may be considered a cost-effective
treatment. However, the cost-effectiveness of
alectinib for Chinese patients with untreated
advanced ALK-positive NSCLC was unknown.

Given its high prevalence and ever-increas-
ing cancer drug prices, cancer is imposing a
significant pressure on China’s national health
insurance system, and more attention is being
given to the value of oncology drugs, which also
highlights the increasingly important role of
health economic evaluation for decision-mak-
ing in China. The National Healthcare Security
Administration (NHSA) conducted the National
Reimbursement Drug List (NRDL) negotiation
with pharmaceutical companies in 2018 for
oncology drugs. During this negotiation, the
prices of 17 cancer drugs decreased by an aver-
age of 56.7% compared with their original pri-
ces, and the price of crizotinib decreased by
70.9% [12]. Because alectinib just received
approval from the China Food and Drug
Administration (CFDA) in August 2018, it did
not feature in this negotiation.

Therefore, our study aimed to conduct a
cost-effectiveness analysis of alectinib versus
crizotinib for untreated ALK-positive NSCLC
from the perspective of China’s healthcare
system.

METHODS

Overview

We developed a Markov model to assess the
cost-effectiveness of alectinib versus crizotinib
as first-line treatments using Microsoft Excel.
The target patient population was untreated
advanced ALK-positive NSCLC patients, and a
hypothetical cohort with a mean age of 55 years
and an Eastern Cooperative Oncology Group
(ECOG) performance status of 0–2 was assumed
in this model. The model outcomes included
life years (LYs), quality-adjusted life years
(QALYs), and costs, with cost-effectiveness
assessed through estimation of incremental
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cost-effectiveness ratio (ICER). The Markov
cycle length was 1 week, and the time horizon
was lifetime. The willingness-to-pay (WTP)
threshold was three times gross domestic pro-
duct (GDP) per capita in China, which was
$28,109 in 2017.

The Markov model included five health
states: progression-free (PF) state without CNS
progression (survival without systemic and CNS
progression), PF state with CNS progression
(survival without systemic progression, but with
CNS oligoprogression), post-progression (PP)
state without CNS progression (survival with
systemic progression, but without CNS oligo-
progression), PP state with CNS progression
(survival with systemic and CNS progression),
and death (Fig. 1). All target patients were in the
PF state without CNS progression initially and
could transition to progression state or death.
Patients received alectinib (alectinib arm) or
crizotinib (crizotinib arm) in the PF state until
disease progressed. Subsequent treatments of
both arms in the PP state were different on the
basis of current clinical guidelines in China
[13]. Patients in the alectinib arm could receive
second-line platinum plus pemetrexed for up to
four chemotherapy cycles, followed by peme-
trexed maintenance, third-line docetaxel, and
fourth-line best supportive care (BSC). Patients
in the crizotinib arm could receive second-line
alectinib (50%) or ceritinib (50%), third-line
platinum plus pemetrexed for up to four

chemotherapy cycles, followed by pemetrexed
maintenance, fourth-line docetaxel, and fifth-
line BSC. Patients could transition to BSC
directly from any lines of therapy when disease
progressed, and all patients would transition to
BSC if they failed on docetaxel treatment (see
Appendix 1 in the electronic supplementary
material). This economic study was based on a
literature review and model techniques and did
not require approval by the institutional
research ethics board. This article does not
contain any studies with human participants or
animals performed by any of the authors.

Clinical Inputs

The investigator-assessed Kaplan–Meier curves
of PFS and overall survival (OS) data associated
with alectinib and crizotinib were obtained
from the ALEX trial at the updated data cutoff
(December 1, 2017) [8]. As a result of the
absence of the Kaplan–Meier data of CNS pro-
gression for both arms in the ALEX clinical lit-
erature, this data was derived from an economic
evaluation by Carlson et al. [10], which reported
the Kaplan–Meier curves of CNS progression for
both arms from the ALEX trial. The individual
patient data (IPD) then was replicated following
the methodology of Guyot et al. [14]. Six com-
monly used parametric survival models were
fitted, including exponential, Weibull,

Fig. 1 Markov model structure. PF progression-free, PP post-progression, CNS central nervous system
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Gompertz, log-logistic, log-normal, and gener-
alized gamma. On the basis of clinical
rationality, visual fit, and statistical goodness-
of-fit [Bayesian information criterion (BIC) and
Akaike’s information criterion (AIC)], the
exponential distribution was chosen for PFS and
OS of the alectinib arm, and for OS of the
crizotinib arm, while the log-normal distribu-
tion was chosen for PFS of the crizotinib arm
(see Appendix 2 in the electronic supplemen-
tary material).

The mortality in the progression-free state
was derived from the age-related mortality rate
for the general population from Chinese life
tables [15]. The elevated mortality in clinical
trials was only applied in the progression state.
When patients moved to the PP state, 58.3%
and 52.1% of the patients would receive second-
and third/fourth-line active anticancer treat-
ment, respectively, figures which were based on
the real-world treatment pattern of Chinese
advanced NSCLC patients [16], and the
remaining patients would receive BSC directly.

Costs and Healthcare Resource Utilization

The direct medical costs considered in this
study were drug costs, follow-up costs, BSC cost,
CNS progression management costs, and ter-
minal care cost (Table 1). The drug cost of
alectinib (600 mg twice a day) was based on the
latest retail price and was adjusted according to
the patient assistance program (PAP). The drug
costs of crizotinib (250 mg twice a day) and
ceritinib (750 mg once a day) were based on the
latest reimbursement price set by NHSA in
October 2018 [12], which included the portion
paid by basic medical insurance and out-of-
pocket payment by patients. The drug costs of
chemotherapies were estimated on the basis on
the average prices of each specification weigh-
ted by their market share in 2018 (see
Appendix 3 in the electronic supplementary
material). To calculate the drug costs of
chemotherapy per cycle, a base case patient
with a body surface area of 1.72 m2 was
assumed. The cost of BSC came from a pub-
lished economic evaluation in China [17].

The items for managing CNS progression
included radiotherapy (stereotactic radiosurgery
or whole brain radiotherapy), steroids, manni-
tol, and brain magnetic resonance imaging
(MRI). Considering that the target patients were
advanced-staged NSCLC, surgical resection was
not included in the model. The proportions of
stereotactic radiosurgery and whole brain
radiotherapy and the associated costs per per-
son were based on local clinical expert opin-
ions. The steroids (i.e., dexamethasone) and
mannitol were used to relieve intracranial
hypertension and cerebral edema, and the
dosages and schedules of both drugs were based
on drug instructions. Brain MRI was performed
every 3 months according to Chinese guidelines
on the diagnosis and treatment of brain
metastases of lung cancer [18], and the cost
associated with brain MRI was derived from the
local price [19].

The follow-up costs included outpatient
physician visit costs, hospitalization costs, and
laboratory tests, which were obtained from a
published study comparing the direct medical
costs of targeted treatment and chemotherapy
treatment for advanced NSCLC patients in
China [20]. As with previous economic evalua-
tions, the terminal care cost during the final
month of life was adopted from a cost analysis
for advanced cancer patients in China [21, 22].
All costs were adjusted by Consumer Price Index
for medical care services and discounted at 3%
annually [23], and were presented in 2018 US
dollars using an exchange rate of 6.367 (1 dol-
lar = 6.367 Chinese yuan).

Health Utilities

Health utility values of the PF and PD states
without CNS progression were obtained from a
cross-sectional survey conducted at the Shang-
hai Chest Hospital in China [24]. The health
utility for the PF state without CNS progression
was 0.86 in the first-line setting, and the utility
for the PP state without CNS progression was
0.74, which was the mean utility value for
patients receiving second- and third- or later
line treatments. In addition, the health utility
for the PF state with CNS progression was 0.52
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Table 1 Input parameters for the Markov model

Parameter Base
case

Lower
value

Higher
value

Distribution Source

Drug costs per week

Alectiniba (600 mg, twice daily) 1962 1570 – Gamma Market

price

Crizotinibb (250 mg, twice daily) 572 – – Fixed [12]

Ceritinibb (750 mg, once daily) 1088 – – Fixed [12]

Pemetrexed (500 mg/m2) 521 417 625 Gamma Market

price

Cisplatin (75 mg/m2) 12 10 14 Gamma Market

price

Docetaxel (75 mg/m2) 237 190 284 Gamma Market

price

Other costs

Follow-up cost for chemotherapy per week 165 132 198 Gamma [20]

Follow-up cost for targeted therapy per week 42 34 50 Gamma [20]

Best support care cost per week 119 95 143 Gamma [17]

Whole brain radiation therapy cost per personc 3926 3141 4712 Gamma –

Stereotactic radiation therapy cost per personc 6282 5026 7539 Gamma –

Brain MRI cost for each visit 136 109 163 Gamma [19]

Terminal care cost 2467 1974 2960 Gamma [21, 22]

Utility

PF state without CNS progression 0.86 0.72 0.99 Beta [24]

PF state with CNS progression 0.52 0.42 0.62 Beta [25]

PP state without CNS progression 0.74 0.59 0.88 Beta [24]

PP state with CNS progressiond 0.40 0.32 0.48 Beta –

Treatment pattern in PP state (%)

Proportion of active anticancer treatment at second-line

setting

58.3% 46.6% 70.0% Beta [16]

Proportion of active anticancer treatment at third/fourth-

line setting

52.1% 41.7% 62.5% Beta [16]

Parametric distribution

Alectinib, PFS, lambda, (exponential) 0.02452 – – Normal [7, 8]

Crizotinib, PFS, lambda (log-normal) 2.4140 – – Normal [7, 8]

Crizotinib, PFS, gamma (log-normal) 1.01098 – – Normal [7, 8]
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[25], which was obtained from one quality of
life study that reported the utility value for
advanced NSCLC patients in France and Ger-
many with one brain metastatic site. As a result
of the absence of a utility value for the PP state
with CNS progression, this value was assumed
to 0.40, which meant that the difference
between two utilities of the PP state without
and with CNS progression was consistent with
that of two utilities of the PF state.

Considering that the same gene test was
needed in both arms, the cost of the gene test
was not included in this study. The rate of grade
3–5 SAE was low in both arms in the ALEX trial
[7, 8], and the frequency of SAE requiring
treatment did not exceed 5%; thus the disutility
and costs of SAE associated with alectinib and
crizotinib were not considered in this study.

Sensitivity Analyses

In consideration of the uncertainty of parame-
ters and assumptions, deterministic sensitivity

analysis (DSA) and probabilistic sensitivity
analysis (PSA) were conducted to evaluate the
robustness of the base case results. In the one-
way sensitivity analyses, parameters were inde-
pendently varied within a plausible range
determined by either published data or by 95%
CI. If not applicable, the values were varied by
± 20% of the corresponding base case value.
The discount rate was varied from 0% to 8%
according to Chinese guidelines for pharma-
coeconomic evaluation [23]. The PSA was con-
ducted using second-order Monte Carlo
simulation by running 5000 iterations to
account for uncertainty in model parameters.
Gamma distributions were used for costs,
whereas beta distributions were used for utilities
and proportions. Uncertainty for parameters of
the parametric survival model were assessed
through the Cholesky decomposition if appli-
cable. Cost-effectiveness acceptability curves
were considered to show the probabilities of
each arm being cost-effective at a wide range of
WTP thresholds. In addition, the probabilities

Table 1 continued

Parameter Base
case

Lower
value

Higher
value

Distribution Source

Alectinib, OS, lambda (exponential) 0.01218 – – Normal [7, 8]

Crizotinib OS, lambda (exponential) 0.01583 – – Normal [7, 8]

Alectinib, CNS progression, lambda (log-normal) 2.7970 – – Normal [10]

Alectinib, CNS progression, gamma (log-normal) 1.5485 – – Normal [10]

Crizotinib, CNS progression, lambda (log-normal) 1.9436 – – Normal [10]

Crizotinib, CNS progression, gamma (log-normal) 0.7163 – – Normal [10]

Discount rate 3% 0% 8% Uniform [23]

PF progression-free, PP post-progression, PFS progression-free survival, OS overall survival, CNS central nervous system,
MRI magnetic resonance imaging
a Patient assistance program for alectinib: In the first year, the patient would pay for 5 boxes (150 mg 9 224 capsules/box),
followed by donation for 8 boxes. In the second year, the patient would pay for 4 boxes, followed by donation for 9 boxes,
which would be repeated after the second year
b The prices of crizotinib and ceritinib were set by the National Healthcare Security Administration (NHSA) through
National Reimbursement Drug List (NRDL) negotiation, which would be applied to all provinces in China for 2 years
c If patients developed CNS progression, they could receive whole brain radiation therapy (70%) or stereotactic radiation
therapy cost (30%) according to clinical expert opinions
d This value was assumed to 0.40, which meant that the difference between two utilities of PP state without and with CNS
progression was consistent with that of two utilities of the PF state
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of alectinib being cost-effective at different drug
costs of alectinib within different WTP thresh-
olds were also shown.

The following scenario analyses were per-
formed. For clinical efficacy of alectinib and
crizotinib, the analysis was conducted on the
basis of the PFS and OS data from ALESIA trial in
Asian patients [9], although the PFS and OS data
of both arms in this trial were still immature at
the time of this study. For the parametric sur-
vival models, the exponential distribution was
chosen for PFS in the crizotinib arm, which
meant that the PFS and OS in both arms were all
fitted by an exponential distribution. The Wei-
bull distribution was chosen for PFS in the
alectinib arm because of a slightly better statis-
tical fit than an exponential distribution even
though it produced extended tailing that prob-
ably overestimated PFS beyond the 60th month.
For health utilities of the PF and PP states
without CNS progression, the analysis was
conducted on the basis of the health utilities
from the ALEX trial, in which the utility values
for the PF and PP states were 0.81 and 0.72,
respectively [10]. For health utilities of the PF
and PP states with CNS progression, they were
assumed to have a 10% decrement over the
utilities of the PF and PP states without CNS
progression, which were 0.77 and 0.66, respec-
tively. For the drug cost of alectinib, the analysis
was conducted on the basis of the original price
and the price discounted by 56.7%, which was
the average price cut of NRDL negotiation in
2018. This article is based on previously con-
ducted studies and does not contain any studies
with human participants or animals performed
by any of the authors.

RESULTS

Base Case Analysis

The estimated mean PFS and OS times for alec-
tinib were 3.10 years and 5.69 years, respec-
tively, an increase of 1.63 years and 1.13 years
when compared with those for crizotinib
(Table 2). The mean time without CNS pro-
gression for alectinib was 1.83 years, an increase
of 1.16 year compared with that for crizotinib.

When considering for the quality of life, the
alectinib arm resulted in 3.26 QALYs, an
increase of 1.04 QALYs compared with those of
the crizotinib arm.

The estimated mean lifetime costs for
patients receiving alectinib were $150,774
compared with $95,947 for crizotinib, resulting
in an additional cost of $54,827. The drug costs
for the alectinib arm were much higher than
those for the crizotinib arm in the PF state
($115,345 vs. $43,706); however, the drug costs
for the alectinib arm were lower than those for
the crizotinib arm in the PP state ($5844 vs.
$23,817). The brain metastasis management
costs were lower with alectinib than with
crizotinib ($4224 vs. $5235). The ICER for
alectinib versus crizotinib was $52,869/QALY.

Sensitivity Analyses

The results of the one-way sensitivity analyses
are shown in Fig. 2. The model outcome was
sensitive to the drug cost of alectinib. When the
cost of alectinib decreased by 20% under the
PAP, the ICER would be $30,624/QALY, which
was close to the WTP threshold of China. Other
parameters, such as utilities in the PF state and
the PP state, discount rate, and costs associated
with managing CNS progression, had mild
influences on the result of economic evaluation.

The cost-effectiveness acceptability curve is
shown in Fig. 3. The probability of alectinib
being cost-effective was 0.4% at the Chinese
WTP threshold. When the WTP thresholds were
$50,000/QALY and $100,000/QALY, the proba-
bilities of alectinib being cost-effective were
43.7% and 93.0%, respectively. In addition,
Fig. 4 demonstrates that the probability of
alectinib being cost-effective would increase as
the drug cost of alectinib decreases. When the
drug cost of alectinib per week was under $555,
the probability of alectinib being cost-effective
would be higher than 50% at a WTP threshold
of $28,019.

In the scenario analyses, when clinical data
were derived from the ALESIA trial [9], the ICER
was $56,787/QALY. When the exponential dis-
tribution was chosen for PFS and OS in both
arms, the ICER was $54,465/QALY. When the
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Weibull distribution was chosen for PFS in the
alectinib arm, the ICER was $67,785/QALY.
When the utilities of the PF and PP states
without CNS progression were derived from the
ALEX trial [10], the ICER was $56,573/QALY.
When the utilities of the PF and PP states with
CNS progression were assumed to have a 10%
decrement over the utilities of the PF and PP
states without CNS progression, the ICER was
$53,706/QALY. When the original price and the
price discounted by 56.7% of alectinib were
applied, the ICERs were $246,287/QALY and

$73,554/QALY, respectively (see Appendix 4 in
the electronic supplementary material). Alec-
tinib was not cost-effective compared with
crizotinib at the Chinese WTP threshold in any
of the above scenarios.

DISCUSSION

We conducted an economic analysis of alectinib
versus crizotinib as first-line treatments for
advanced ALK-positive NSCLC patients in

Table 2 Base case results

Item Alectinib Crizotinib Difference

Mean LYs

Mean time in PF state without CNS progression, years 1.35 0.55 0.81

Mean time in PF state with CNS progression, years 1.74 0.92 0.82

Mean time in PP state without CNS progression, years 0.48 0.13 0.35

Mean time in PP state with CNS progression, years 2.11 2.96 - 0.85

Total 5.69 4.56 1.13

Mean QALYs

Mean QALYs in PF state without CNS progression 1.16 0.47 0.69

Mean QALYs in PF state with CNS progression 0.91 0.48 0.43

Mean QALYs in PP state without CNS progression 0.35 0.09 0.26

Mean QALYs in PP state with CNS progression 0.85 1.18 - 0.34

Total 3.26 2.23 1.04

Cost ($)

Drug costs in PF state ($) 115,345 43,706 71,639

Follow-up in PP state ($) 6708 3186 3522

Drug costs in PP costs ($) 5844 23,817 - 17,973

Other costs in PP statea ($) 18,653 20,004 - 1350

Brain metastasis treatment costsb ($) 4224 5235 - 1011

Total 150,774 95,947 54,827

ICER 52,869

PF progression-free, PP post-progression, LYs life years, QALY quality-adjusted life years, ICER incremental cost-effec-
tiveness ratio
a Included follow-up costs, best supportive care costs, and terminal care costs in the PP state
b Included costs both in the progression-free state and post-progression state
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China based on the updated clinical outcomes
from the ALEX trial. We adopted a perspective
of China’s healthcare system, used the latest
drug prices of alectinib, crizotinib, and ceri-
tinib, and obtained healthcare resource utiliza-
tions associated with CNS progression based on
clinical expert opinions. The clinical pathway
and treatment pattern were tailored to comply
with Chinese clinical guidelines and practice.
The results showed that alectinib could improve
QALYs with higher costs compared with

crizotinib, and the alectinib arm was not likely
to be cost-effective on the basis of the com-
monly used WTP threshold in China. The drug
cost of alectinib was the most important influ-
encing factor.

Two key clinical values of alectinib were
shown in our economic evaluation. One was that
the mean time in the PF state was considerably

Fig. 2 Tornado diagram of the one-way sensitivity analysis for alectinib vs. crizotinib. PF progression-free, PP post-
progression, CNS central nervous system, QALY quality-adjusted life years, ICER incremental cost-effectiveness ratio

Fig. 3 Cost-effectiveness acceptability curves. QALY qual-
ity-adjusted life years

Fig. 4 Probability of cost-effectiveness of alectinib vs.
crizotinib at different drug costs of alectinib. The curves
represent three willingness to pay thresholds (1) three
times GDP per capital in China ($28,109), (2) $50,000,
(3) $100,000. QALY quality-adjusted life years
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longer with alectinib than with crizotinib (3.10
LYs vs. 1.47 LYs). Because of this, the alectinib
arm had higher drug costs in the PF state. The
other clinical value was that the mean time
without CNS progression was significantly longer
with alectinib than with crizotinib. This value on
CNS progression of alectinib not only resulted in
an additional 0.95 QALYs but also saved brain
metastasis management costs of $1011 per
patient. In addition, as patients in the crizotinib
arm could receive TKIs when disease progressed,
the drug costs in PP state were much higher in the
crizotinib arm than those in the alectinib arm. In
total, the additional costs in the PF state with
alectinib were offset to some extent by the
increased costs of crizotinib in the PP state and
CNS progression management costs.

There was only one published economic
evaluation of alectinib versus crizotinib as first-
line treatments from a US payer perspective
[10]. The major finding was that alectinib yiel-
ded an additional 0.87 QALYs with an addi-
tional cost of $34,151, resulting in an ICER of
$39,312/QALY. The estimation of an additional
1.04 QALYs in our study was higher than that in
Carlson et al.’s study [10], which was mainly
due to the different data cutoff. Specifically, the
median PFS by an independent review com-
mittee used in Carlson et al.’s study was
25.7 months, while the median investigator-
assessed PFS was 34.8 months in our study. In
addition, our finding to prefer crizotinib over
alectinib was different from that of the study by
Carlson et al. [10], which mostly resulted from
the different WTP thresholds adopted. If a WTP
threshold of $100,000/QALY had been used in
our study, the probability of alectinib being
cost-effective would be 93.0%, which was
higher than that in Carlson et al.’s study [10].

There were some limitations in this study.
First, there were no head-to-head randomized
controlled trial (RCT) studies comparing alec-
tinib with crizotinib in Chinese patients. For-
tunately, the ALESIA trial included Chinese
patients [9], and the primary results of this trial
were consistent with the global ALEX trial,
which further confirmed the clinical benefit of
alectinib in Asian patients. Second, at the
updated data cutoff, the OS data of alectinib
and crizotinib were still immature. On the basis

of the visual fit and statistical goodness-of-fit,
we made a conservative estimation of long-term
OS. Nevertheless, it would be essential to fur-
ther confirm the current findings when mature
OS data are available. Third, there was no real-
world evidence of economic burden for Chinese
NSCLC patients with brain metastases, and the
costs associated with CNS progression manage-
ment were based on clinical expert opinions.
However, this uncertainty on the cost-effec-
tiveness of alectinib was small on the basis of
the result of one-way sensitivity analysis.
Finally, the adoption of alectinib for untreated
advanced ALK-positive NSCLC might change
the clinical pathway, but the effects of alectinib
on follow-up treatments were unknown.
Although the treatment patterns were con-
ducted on the basis of Chinese clinical guideli-
nes, real-world studies would be useful to
further confirm these findings.

CONCLUSION

Alectinib yielded an additional 1.04 QALYs with
additional costs of $54,827, resulting in an ICER
of $52,869/QALY using latest clinical data from
the global ALEX trial in the base case analysis.
In scenario analysis, the ICER was $56,787/
QALY using clinical data from the ALESIA trial
in Asian patients. DSA showed that the drug
cost of alectinib was the most important influ-
encing factor. PSA showed that the probability
of alectinib being cost-effective was 0.4% based
on the commonly used WTP threshold in
China. This study might be useful for decision-
making about reimbursement and for promo-
tion of rational use of oncology drugs.
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