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Aim: To assess the cost-effectiveness of crizotinib verses platinum-based doublet chemotherapy as the
first-line treatment for anaplastic lymphoma kinase (ALK)-positive non-small-cell lung cancer (NSCLC) in
the real-world setting. Methods: Data from 163 advanced ALK positive NSCLC patients were collected
from West China Hospital, Sichuan University (Chengdu, China). They were categorized into two groups
as treated with crizotinib (n = 83) or chemotherapy (n = 80) as a first-line therapy. The progression-free
survival (PFS) as the primary clinical outcome, and the direct medical costs were collected from hospi-
tal information systems. Incremental cost-effectiveness ratio (ICER) was calculated with costs, quality-
adjusted life-years, as well as the costs discounted at 3% annually. Additionally, two different kinds of
medical insurance (MI) for pharma-economic assessment were considered. Results: Crizotinib improved
PFS versus chemotherapy in ALK positive patients (median PFS 19.67 m vs 5.47 m; p < 0.001). Moreover,
crizotinib obtained an ICER of US$36,285.39 before the end of 2016, when crizotinib, pemetrexed and
anti-angiogenesis drugs were not M| covered. This is more than the willingness to pay threshold (three-
times of gross domestic product per capita in mainland China or Sichuan Province). However, ICER was
US$7321.16, which is less than willingness to pay, when crizotinib and all chemotherapy drugs were cov-
ered by Ml from the end of 2016. Sensitivity analysis demonstrated a 99.7% probability for crizotinib to be
more cost-effective than chemotherapy, when crizotinib and all anticancer drugs were Ml covered. One-
way sensitivity analysis for the reimbursement ratio of crizotinib indicated that cost-effective tendency
for crizotinib increased as reimbursement ratio increased. Conclusion: Crizotinib could be an effective,
and cost-effective first-line treatment for ALK positive advanced NSCLC with the MI coverage currently
available in Chengdu, Sichuan Province, China.
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Among all of the cancers, lung cancer is the most relevant problem in society, because it has the highest worldwide
mortality rate. Eighty percent of all cases are non-small-cell lung cancer (NSCLC). The previous therapeutic
treatments for advanced NSCLC are mainly based on traditional chemotherapy agents. These traditional anticancer
drugs tend to have low efficacy, which is confirmed by the fact that the mortality rate is still high [11. However,
targeted therapies are generating a revolution in therapeutic treatment by blocking specific enzymes, and growth
factor receptors involved in cancer cell proliferation. Although target drugs are very expensive and appear to increase
healthcare costs, vital socio-economic clinical consequences should be discussed [2]. For instance, considering
opportunity costs, including day-hospital costs, costs for treating adverse effects or costs for clinicians may be
reduced when target therapies are used [1]. In addition, the continuous evolution of technological change in
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a fruitful health policy that should provide good quality healthcare at low cost to population. Hence, the vital
characteristics to design and implement a far-sighted policy for healthcare that can trigger clinical / cost—effectiveness
of target therapies should be discussed [2].

Anaplastic lymphoma kinase (ALK) rearrangement is present in 3—-5% of NSCLCs [3,4]. Crizotinib is an orally
administered ALK tyrosine kinase inhibitor, it displays remarkable efficacy as first generation targeted agents.
Compared with chemotherapy, crizotinib therapy improved survival and response rate, as well as a better quality of
life (5-7). It initiates significant shrinking of tumors in approximately 90% of patients with ALK-positive NSCLC s].
Crizotinib has a 75% response rate versus 45% for chemotherapy in a first-line setting [6,9]. The results from the
Profile 1014 study showed that the median progression-free survival (PES) of crizotinib was 10.9 months. This is
significantly longer than PFS with pemetrexed plus platinum chemotherapy (6], and also provides a new benchmark
for overall survival, highlighting the benefit of crizotinib for prolonging survival [10].

There are some studies about the assessment of the economic value of crizotinib. Djalalov et 4/. reported crizotinib
first-line therapy is not cost-effective, by using a Markov model from the Canadian public health, due to the high-
drug cost and a low biomarker frequency in the population [11]. Crizotinib was approved for ALK-positive advanced
NSCLC in mainland China in 2013. The crizotinib patient assistance program (PAP) was implemented for Chinese
patients who tested ALK positive to help them afford it. It was reported that in the PAP setting, crizotinib therapy
is a cost-effective alternative, compared with pemetrexed plus platinum chemotherapy by PROFILE 1014 trial data
analysis [12]. However, it is difficult to ascertain response in the real-world situation. First, PFS in the real-world is
longer than it would be in randomized clinical trials because, some patients can benefit from continuing crizotinib
treatment beyond disease progression (CBPD) [13-16]. Second, the chemotherapy regimen used in clinical practice
in the real-world is not just the pemetrexed platinum scheme, but also other schemes, or chemotherapy combined
with anti-angiogenesis drugs. Finally, most chemotherapeutic drugs were covered by medical insurance (MI) since
2010 (17]. Pemetrexed and anti-angiogenesis drugs were included in MI since 2017 [18,19]. Crizotinib has been
covered by the critical disease insurance in Chengdu, Sichuan Province, China since 2016 [20].

We carried out this real-world study to assess the cost—effectiveness of first-line crizotinib versus chemotherapy for
ALK positive metastatic NSCLC under the different MI situations. The analysis of this research provides evidence for
crizotinib’s socio economic consequences on the healthcare system, and supports clinical and economic-effectiveness
of personalized medicines.

Methods

Data & sources

From June 2010 to June 2016, a total of 163 advanced ALK positive NSCLC patients with no systemic treatment
were collected from West China Hospital, Sichuan University (Chengdu, China), with a median follow-up of
27.67 months. The data were retrieved from the hospital information system of West China Hospital, which can
guarantee the completeness and the quality of the data. In addition, due to the treatment requirement for advanced
NSCLC patients, the quality of follow-up could be ensured in this study. Eligible patients were aged at least 18 years
old, with histologically or cytopathologically confirmed newly diagnosed stage I1IB/IV, and with the presence of
at least one documented ALK rearrangement, with the treatment of crizotinib or platinum-based chemotherapy as
the first-line therapy. Patients were ineligible if they received crizotinib and platinum-based chemotherapy at the
same time during the study period. Patients were categorized into two groups as treated with crizotinib (n = 83) or
chemotherapy (n = 80) as a first-line therapy.

Measures of the study

The primary clinical outcome was the PFS and the main economic outcome is the incremental cost—effectiveness
ratio (ICER). The PFES of chemotherapy was defined as: the time from initiation of treatment to RECIST-defined
disease progression (PD), or death from any cause. The total PES of crizotinib was defined as: from initiation of
treatment, to the end of treatment or death from any cause. If the patient was last known to be progression-free,
then the study period end date was used for censoring. Adverse events (AE) were classified and graded according to
Common Terminology Criteria for Adverse Events, version 4.0.

This analysis used the perspective of the Chinese healthcare, only direct medical costs data were considered.
Costs data were collected from the hospital information system. The total direct medical costs for each patient
were calculated as the sum of all cost categories. Since the end of 2016, the price of crizotinib has fallen 10% in
Sichuan, Chengdu. Crizotinib was covered by the critical disease insurance. Mean cost per patient over the entire
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period was calculated by summing the totals and then dividing the sum by the sample size in each arm. Costs were
discounted at an annual rate of 3%, in line with Chinese guidelines for pharmacoeconomic evaluations. The costs
are shown in 2017 US dollars (1USD = 6.74 RMB). Since health utility measurements were not available in the
real-world setting, literature-based utility weights were used [5].

In China, Pfizer and the China Primary HealthCare Foundation are currently implementing a PAP. PAP allows
ALK-positive NSCLC patients that received crizotinib to pay US$31750.74 for the first year of treatment and
US$15875.37 for the second year until to PD with the doctor’s assessment. When crizotinib costs were partly paid
by public healthcare payers in Chengdu, the patients need to pay US$21364.9 for the first year and US$14243.32
for the second year until to PD.

For the residents living in Chengdu, reimbursement was provided by the universal government-sponsored
insurance plan. The detailed reimbursement ratio of the drugs referred to the Sichuan Drug Catalog for Basic
Medical Insurance, Work-Related Injury Insurance, and Maternity Insurance (2010 Edition) before the end of
2016 [18]. According to the MI policy, Drugs of class A and B were covered by 100 and 80% separately. The
new reimbursement rules referred to the National Drug Catalog for Basic Medical Insurance, Work-Related Injury
Insurance and Maternity Insurance (2017 Edition) [19]. Pemetrexed, bevacizumab and endostatin were included
into drug catalog of Medical Insurance as class B from 2017 (18]. Crizotinib was included into Medical Insurance
for Major Diseases in Chengdu at the end of 2016 and reimbursement ratio was calculated as 70% [20]. In addition,
for the other costs besides the drug cost, reimbursement ratio was calculated as 70% referring to Chengdu medical
service and price item (announced by the Ministry of Human Resources and Social Security of Chengdu, 2016
version) [21].

The main economic outcome is the ICER. Health benefits were expressed as life years (LYs), and quality-adjusted
life-years (QALYs) gained. The ICER was calculated by dividing the incremental cost difference between the two
strategies, by the incremental difference in health outcomes (LYs and QALYs). We used 3% the per capita gross
domestic product (GDP) of Sichuan in 2017 (US$6607.83) as the cost—effectiveness threshold according to the
WHO recommendations.

Data analysis & procedure
For statistical methods included in this study, continuous variables are presented as mean, standard deviation,
median and range per group. Categorical variables are expressed as percentage. For the comparison test, two-tailed
Student’s t-test for the continuous variables, and Fisher’s exact test, or Chi-square test were used for the categorical
variables as appropriate. Survival curves for PFS were plotted using the Kaplan—Meier method. Medians and the
associated 95% Cls were computed. The differences were assessed by the log-rank test. All tests were two-sided,
with statistical significance at p < 0.05. In addition, propensity score matching (PSM) was used to adjust significant
differences in patient characteristics and reduce the influence of possible confounding factors. Logistic regression
was calculated with the covariates, age, gender, disease period, smoking status, histopathology, ECOG performance
status, metastatic status and ALK-rearranged test methods. A total of eight variables were included, and one-to-one
nearest-neighbor matching without replacement was performed with a caliper of width equal to 0.2. Analyses were
conducted with the R statistical package v.2.13.1 (R Foundation for Statistical Computing, Vienna, Austria).
Probabilistic Sensitivity Analysis (PSA) was performed to assess the impact of uncertainty around the key
parameters of the model on the ICER. A second-order Monte Carlo simulation with 1000 iterations was used to
run replicated outcomes. The normal distributions used for costs, utility and reimbursement ratio were carried
to the specific limits. The results are presented as an Incremental cost—effectiveness scatter plot. In addition,
one-way sensitivity analysis for the reimbursement ratio of crizotinib and three chemotherapy drugs (pemetrexed,
bevacizumab and endostatin) was also examined.

Results

Patient characteristics

Patients’ characteristics were summarized in Table 1. Except for a little difference in age, it was almost balanced in
patients characteristics between crizotinib group and chemotherapy group. The patients in crizotinib group were
younger than control group (p = 0.042). PSM was used to adjust for the age differences, and the results were
unchanged after PSM (Supplementary Table 4).
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Table 1. Baseline characteristics.

Characteristics All patients (n = 163) Crizotinib (n = 83) Chemotherapy (n = 80) p-value
Age 0.042
- Median (range) 50 (24.79) 48 (24.69) 51.5 (28.79)

- Mean = standard deviation 49.82 + 11.31 48.02 + 11.54 51.69 + 10.83

- Male Gender -no(%) 70 (42.9%) 32 (38.6%) 38 (47.5%) 0.320
Stage 1.000
- 1B 11 (6.7%) 6(7.2%) 5(6.2%)

-1V 152 (93.3) 77 (92.8%) 75 (93.8%)

No Smoking status — no (%) 132 (81.0%) 67 (80.7%) 65 (81.2%) 1.000
Histopathology — no (%) 0.127
— Adenocarcinoma 150 (92.0%) 79 (95.2%) 71 (88.8%)

— Non-adenocarcinoma 13 (8%) 4 (4.8%) 9 (11.2%)

ECOG performance status no (%) 1.000
-0Oor1 146 (89.6%) 71 (85.5%) 75 (93.8%)

-2or3 17 (10.4%) 12 (14.5%) 5(6.2%)

Metastatic status

- Brain metastases present 47 (28.8%) 26 (31.3%) 21(26.3%) 0.588
— Bone metastases present 60 (36.8%) 31 (37.3%) 29 (36.3%) 1.000
— Extra-pulmonary metastases present 66 (40.5%) 34 (41.0%) 32 (40%) 1.000
ALK rearranged test 0.159
- Ventana IHC 65 (39.9%) 38 (45.8%) 27 (33.8%)

- FISH 98 (60.1) 45 (54.2%) 53 (66.2%)

ALK: Anaplastic lymphoma kinase; ECOG: Eastern Cooperative Oncology Group; FISH: Fluorescent in situ hybridization; IHC: Immunohistochemistry.

Base-case analysis

In this study, crizotinib was administered at a dose of 250 mg orally, twice per day, with proper adjustments as
needed. Conventional chemotherapy as the first-line treatment regimen was as follows: 55% were pemetrexed plus
platinum chemotherapy, 12.5% were paclitaxel plus platinum chemotherapy, 3.8% were etoposide plus platinum
chemotherapy, 12.5% were combined chemotherapy with anti-angiogenesis like bevacizumab and endostatin.
There was a significant improvement in objective response rate and disease control rate for the crizotinib group
compared with the chemotherapy group (objective response rate: 48.2 vs 7.5%, respectively; p < 0.001; disease
control rate: 95.2 vs 81.3%, respectively; p = 0.011; Supplementary Table 1). The median-PFS in the crizotinib
group was significant longer than it was in chemotherapy (13.9 vs 5.47 m, respectively; p < 0.001; Supplementary
Figure 1). At the data cut off, 67 patients who received crizotinib had primary PD and 30 patients were decided by
physicians to continue CBPD, where 56.7% of the patients were brain metastasis. The results in survival analysis
showed that the patients taking crizotinib prolonged total median PFS compared with the chemotherapy group
(19.67 vs 5.47 m, respectively; p < 0.001; Figure 1).

The related AE were summarized in Supplementary Table 2. The most common AE with crizotinib was hepatic
toxicity, with 2.4% of the patients reaching 3 grade. The most common AE with chemotherapy was hematologic
toxicity, with 8% of patients at 3 grade.

The costs were summarized in Table 2. The cost of crizotinib is higher than the anticancer drug cost in chemother-
apy group. However for the other costs, including costs for AE Management, Examination and Hospitalization in
crizotinib were less than in chemotherapy. The majority of the total cost was the anticancer cost for both groups.
Due to crizotinib, pemetrexed, bevacizumab and endostatin being covered by MI after the end of 2016, the total
cost for patients’ perspective decreased significantly.

The results of cost—effectiveness are reported in Table 3. The base-case results indicate that crizotinib would
result in a longer PFS, more LYs (1.18 years) and QALYs (0.99 years) for the clinical benefit. Before the end of
2016, the ICER was US$30442.83 per LYs gained, and US$36285.39 per QALYs gained, and both of them were
more than willingness to pay (WTP; 3 x GDP). After the end of 2016, the ICER dropped notably considering the
new MI policy. Not only the ICER was US $6142.33 per LYs gained, which was less than 1 x GDP for Sichuan
province, China, but also the ICER was US$7321.16 per QALYs, which was less than 1 x GDP for China. Both of

96

J. Comp. Eff. Res. (2020) 9(2) future science group



Crizotinib versus chemotherapy: a real-world cost-effectiveness study in China

1.00-
~ Crizotinib: 19.67 m (15.67-23.67)
0.75- ~  Chemotherapy: 5.47 m (4.13-9.67)
2
% Log-rank p < 0.001
©
Q2
o
o
= 0.50-
>
1
=]
(7]
(%2
(T8
o
0.25]
0.00]
T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time (months)
At risk (n)
Crizotinb-{ 83 81 76 72 68 62 58 51 46 38 32 26 23 20 19 15 10 4 3
Chemotherapy-{ 80 68 48 38 34 28 27 20 14 11 10 9 8 6 5 3 2 1 1

T T T T T 1T
0 2 4 6 8 10 12

Figure 1.

T T T T T T T T T T
14 16 18 20 22 24 26 28 30 32

Time (months)

Kaplan-Meier analysis comparing total progression-free survival between the patients treated with

crizotinib and chemotherapy as first-line therapy for anaplastic lymphoma kinase positive non-small-cell lung cancer.

PFS: Progression-free survival.

Table 2. Summary of cost (US$) included in the base-case analysis.

Cost/patient Before the end of 2016 After the end of 2016

(€557 @) Crizotinib Chemotherapy p-value Crizotinib Chemotherapy
(n=83) (n = 80) (n=283) (n =80)

Anticancer drug 44942.5 (43159.06, 8146.12 (5918.71, <0.05 9846.06 (9367.18, 1724.29 (1280.59,
46725.94) 10373.53) 10324.94) 2167.99)

Adverse event 20.53 35.13 (23.2, 47.06) <0.05 20.53 (9.56, 31.5) 35.13 (23.2, 47.06)

management (9.56, 31.5)

Radiotherapy 239.76 (143.37,336.1)  384.87 (231.68, 538.06) 0.85 239.76 (143.37, 336.15)  384.87 (231.68, 538.06)

Hospitalization 111.25 (42.03,180.47) 190.15 (146.88, 233.42) <0.05 111.25 (42.03, 180.47)  190.15 (146.88, 233.42)

Examination 904.32 (786.85, 1161.9 (1011.73, <0.05 904.32 (786.85, 1161.9 (1011.73,
1021.79) 1312.07) 1021.79) 1312.07)

Other costs’ 495.59 (342.34, 648.84)  873.22 (646.44, 1100) <0.05 495.59 (342.34, 648.84)  873.33 (646.44, 1100)

Total cost* 46713.94 (44788.08, 10791.4 (8351.65, <0.05 11617.51 (10953.93, 4369.56 (3624.05,

48639.8) 13231.15)

TOther costs were included materials, support solution and so on.
Total costs were calculated from the patient’s perspective.

12281.09) 5115.07)
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<0.05

<0.05
<0.05

future science group

www.futuremedicine.com

97



Research Article

Huang, Tian, He et al.

Table 3. Cost-effectiveness analysis.

Group Strategy Cost (US$) PFS ICER/LYs PFS ICER/QALYs
LYs QALYs
Before the end of 2016 - Crizotinib without MI 46713.94 1.64 1.31
— Chemotherapy with partly Ml 10791.40 0.46 30442.831 0.32 36285.391
After the end of 2016 - Crizotinib with Ml 11617.51 1.64 1.31
- Chemotherapy with Ml 4369.56 0.46 6142.33% 0.32 7321.16%

>3 x GDP of China.

f<1 x GDP of Sichuan Province China.

$<1 x GDP of China.

GDP: Gross domestic product; ICER: Incremental cost-effectiveness ratio; LY: Life Year; MI: Medical insurance; PFS: Progression-free survival; QALY: Quality-adjusted life year.

them were less than WTP. Based on these findings, crizotinib can be considered a cost-effective option for advanced
ALK positive patients comparing with chemotherapy, even after all the chemotherapy drugs were covered by MI.

Sensitivity analysis

To drive robust estimations of incremental LYs, QALYs and costs, the PSA was performed using a second-order
Monte Carlo simulation with 1000 iterations to run replicated outcomes. The setting of all parameters in PSA
were listed in SupplementaryTable 3. The probability sensitivity analysis revealed that all the simulation results
for ICER fell within the first, and fourth quadrants. More than 90% of the results were located in the first
quadrant (Figure 2). Moreover, more than 99% of sampled ICERs were below a threshold of WTT. These results
indicated that compared with chemotherapy, crizotinib showed cost—effectiveness in more than 99% of probability,
considering a cost—effectiveness threshold of a 3 x GDP per capita in 2017 in Sichuan when crizotinib and
all the anticancer drugs were covered by MI. In addition, one-way sensitivity analysis for reimbursement ratio
of crizotinib and three chemotherapy drugs which were covered by MI from 2017 was also assessed (Figure 3).
First, six reimbursement ratios of crizotinib including 0%, 60—-100% were assessed as three chemotherapy drugs
(pemetrexed, bevacizumab and endostatin) 80% MI covered (green circle). Second, three chemotherapy drugs 60,
80 and 100% MI covered were analyzed as crizotinib 70% MI covered (blue triangle line). The results indicated
that the cost-effective tendency for crizotinib increases as the reimbursement ratio increases.

Discussion

To our knowledge, this is the first study using patient-level real-world data to investigate the cost—effectiveness of
crizotinib versus chemotherapy as first-line treatment for ALK-positive advanced NSCLC patients, which is likely
to better reflect effectiveness, and resource use than RCT evidence. There are three points to consider. First of all, we
reported a median total PES of 19.67 m after crizotinib treatment, which is more than the PFS of 10.9 m in Profile
1014. Among 67 crizotinib-treated patients with RECIST-defined PD, 30 (45%) continued CBPD. These patients
responded to, and exhibited extended PFS from initial crizotinib treatment, and had a site of PD particularly
amenable to local therapy (brain). Second, the chemotherapy regimen is not limited to a pemetrexed platinum
scheme, but other schemes, or chemotherapy combined with anti-angiogenesis drug were also used. Finally, the
change of MI policy was considered in the study. We found crizotinib is a cost-effective choice for ALK-positive
NSCLC in comparison with chemotherapy with Chengdu, Sichuan Province MI coverage after 2016.

Dajlalov [11] reported crizotinib first-line therapy was not cost-effective using a Markov model. However,
Chouaid provided different comments [221. The standard first-line treatment strategy was cisplatin-gemcitabine
doublet. However, the recommendations for first-line treatment of NSCLC also included other regimens such as
pemetrexed concurrently with cisplatin, or at the patients discretion, bevacizumab combined with chemotherapy.
If some patients received these high-cost drugs, such as pemetrexed or bevacizumab, it will probably significantly
impact the ICER. In our real-world study, 55% were pemetrexed plus platinum chemotherapy, 12.5% were
combined chemotherapy with bevacizumab and endostatin. We found crizotinib first-line treatment could be
cost-effective compared with chemotherapy with the MI coverage and PADR.

Compared with a recent published model-based economic analysis using PROFILE 1014 trial data analysis [12],
the study focused on the assessment of three ALK rearrangement testing methods in combination with crizotinib
versus a traditional regimen, as well as the impact of crizotinib PAP. Both of the two studies suggest crizotinib is an
effective, and cost-effective first-line treatment for ALK-positive advanced NSCLC compared with chemotherapy.
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Figure 2. Incremental cost-effectiveness scatter plot for probabilistic sensitivity analyses. Each point represents the mean incremental
cost and effectiveness of crizotinib compared with chemotherapy as first-line therapy for anaplastic lymphoma kinase positive

non-small-cell lung cancer.
WTP: Willingness to pay.

Although crizotinib has been approved in China since 2013, the clinical practical use was limited due to the high
price. What's more, most chemotherapeutic drugs were covered by MI. Pemetrexed and anti-angiogenesis drugs
were also included in MI later. At the end of 2016, crizotinib was covered by MI in Chengdu, Sichuan Province.
It caused a major change for the treatment strategy for ALK-positive NSCLC. Our study indicates that crizotinib
could be a cost-effective alternative if it is covered by MI. Since the end of 2018, crizotinib has been covered by MI
in some other regions of China. This study could benefit healthcare systems in further regions of China currently
considering coverage of crizotinib.

Given its retrospective nature, this study had several limitations. First, the results might be limited because of
the small sample size in this study. We implemented quality controls to make sure that a consistent conclusion was
achieved between the patients diagnosed at different years in the study. We randomly screened 10% of the patients
who were diagnosed at different year, and ICER was calculated for these patients respectively. The results showed
that the consistent conclusion was obtained. Second, there was selection bias in patient characteristics because the
median age for the patients in the crizotinib group is 3 years younger than the patients in chemotherapy group in
this study. It suggested that young patients may have a stronger desire for treatment. PSM was used to adjust for
significant differences, and similar results were obtained (Supplementary Tables 4-9 and Figures 2—4). Third, since
the utility data for Chinese are very limited currently, the utilities included in this study were extracted American
utility scores from the literature based on the PROFILE 1007 study [7]. Moreover, sensitivity analysis was performed
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Figure 3. One-way sensitivity analysis for reimbursement ratio of crizotinib and chemotherapy.
QALY: Quality-adjusted life year; GDP: Gross domestic product; ICER: Incremental cost effectiveness ratio.

for the utilities to make sure the conclusions were not influenced by varying the values. Finally, it is difficult to
collect all cost data in a real-world situation. We estimated the examination cost based on the routine clinical
practice. It is our desire that further study can be based on multicenter randomized trial, or registration study.

In summary, the present study provides valuable real-world evidence that with the Chengdu, Sichuan province
MI coverage, crizotinib could be an effective and cost-effective first-line treatment for ALK positive advanced
NSCLC compared with chemotherapy.

Supplementary data
To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/sup
pl/10.2217/cer-2019-0075
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Summary points

Crizotinib as first generation of anaplastic lymphoma kinase (ALK) tyrosine kinase inhibitor, displays remarkable
efficacy, improving survival and response rate, as well as a better quality of life compared with chemotherapy.
However, the expensive price limited the wide use in clinical practice.

This study assessed the cost-effectiveness of crizotinib verses platinum based doublet chemotherapy as the
first-line treatment for ALK-positive non-small-cell lung cancer in the real-world setting.

The progression-free survival (PFS) was the primary clinical outcome, and the direct medical costs were collected
from hospital information systems.

Incremental cost-effectiveness ratio (ICER) was calculated with costs and quality-adjusted life years.

The results demonstrated that crizotinib improved PFS versus chemotherapy in ALK-positive patients (median PFS
19.67 vs 5.47 m; p < 0.001).

Moreover, crizotinib obtained an ICER of US$36,285.39 before the end of 2016, when crizotinib, pemetrexed and
anti-angiogenesis drugs were not medical insurance (MI) covered. This is more than the willingness to pay
threshold (three-times of gross domestic product per capita in mainland China or Sichuan Province).

However, ICER was US$7321.16, which is less than willingness to pay, when crizotinib and all chemotherapy drugs
were covered by Ml from the end of 2016.

These findings suggest that crizotinib could be an effective, and cost-effective first-line treatment for ALK
positive advanced non-small-cell lung cancer with the Ml coverage currently available in Chengdu, Sichuan
Province, China.
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