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Abstract

Background The recently completed ALEX trial demon-

strated that alectinib improved progression-free survival,

and delayed time to central nervous system progression

compared with crizotinib in patients with anaplastic lym-

phoma kinase-positive non-small-cell lung cancer. How-

ever, the long-term clinical and economic impact of using

alectinib vs. crizotinib has not been evaluated. The objec-

tive of this study was to determine the potential cost utility

of alectinib vs. crizotinib from a US payer perspective.

Methods A cost-utility model was developed using parti-

tion survival methods and three health states: progression-

free, post-progression, and death. ALEX trial data

informed the progression-free and overall survival esti-

mates. Costs included drug treatments and supportive care

(central nervous system and non-central nervous system).

Utility values were obtained from trial data and literature.

Sensitivity analyses included one-way and probabilistic

sensitivity analyses.

Results Treatment with alectinib vs. crizotinib resulted in a

gain of 0.91 life-years, 0.87 quality-adjusted life-years, and

incremental costs of US$34,151, resulting in an incre-

mental cost-effectiveness ratio of US$39,312/quality-ad-

justed life-year. Drug costs and utilities in the progression-

free health state were the main drivers of the model in the

one-way sensitivity analysis. From the probabilistic sensi-

tivity analysis, alectinib had a 64% probability of being

cost effective at a willingness-to-pay threshold of

US$100,000/quality adjusted life-year.

Conclusions Alectinib increased time in the progression-

free state and quality-adjusted life-years vs. crizotinib. The

marginal cost increase was reflective of longer treatment

durations in the progression-free state. Central nervous

system-related costs were considerably lower with alec-

tinib. Our results suggest that compared with crizotinib,

alectinib may be a cost-effective therapy for treatment-

naı̈ve patients with anaplastic lymphoma kinase-positive

non-small-cell lung cancer.

Key Points

The model projected that the average time

progression free and alive states were longer with

alectinib vs. crizotinib.

Alectinib, as a first-line treatment option, resulted in

a gain of 0.87 quality-adjusted life-years, increased

costs of US$34,151, resulting in an incremental cost-

effectiveness ratio of US$39,312/quality-adjusted

life-year compared with crizotinib.

A key driver of the estimated value of alectinib was

its impact on central nervous system progression.
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1 Introduction

The incidence of lung cancer in USA is the second highest

among cancers in both men and women and has the highest

mortality rate [1]. Non-small-cell lung cancer (NSCLC)

comprises about 85% of lung cancer cases, with the

majority being of the non-squamous subtype [2]. The

5-year survival rate for patients with late-stage (i.e., III/IV)

NSCLC remains poor at less than 5% [2, 3]. Despite this,

continuous advancement in our knowledge of the molec-

ular nature of the disease has led to the development of

targeted therapies with subsequent improvement in patient

outcomes [4, 5].

The first targeted therapy in NSCLC was for mutations

in the epidermal growth factor receptor [6–13]. Patients

who used a tyrosine kinase inhibitor (TKI) as a targeted

therapy showed clinical improvements in response rates

and progression-free survival (PFS) [6–9]. As a result,

clinical guidelines now recommend epidermal growth

factor receptor mutation testing for patients with NSCLC,

especially those with advanced non-squamous tumors

[14, 15]. Anaplastic lymphoma kinase (ALK) translocation

as a potential mechanism for targeted therapy soon fol-

lowed, with a similar testing recommendation for all

patients with NSCLC [16].

The first targeted TKI for advanced-staged ALK-posi-

tive NSCLC, crizotinib, is the standard treatment for pre-

viously untreated patients with this translocation [17].

Subsequently, other TKIs for ALK-positive NSCLC have

been approved and are used in practice, as many patients

develop intolerance to crizotinib or relapse within the first

year of treatment, particularly in the central nervous system

(CNS) [17–19]. Alectinib, a second-generation TKI,

received approval in 2015 by the US Food and Drug

Administration for the treatment of patients with ALK-

positive metastatic NSCLC who progressed or were intol-

erant of other treatment. Two phase II trials (NP28761 and

NP28673) demonstrated efficacy and safety in previously

treated ALK-positive patients [20, 21].

Alectinib has more recently demonstrated positive

results in a crizotinib-naı̈ve, ALK-positive patient setting in

two Japanese studies, including the phase III J-ALEX trial

(JapicCTI-132316) [22, 23]. Recently, the ALEX trial

(BO28984), an international randomized open-label phase

III trial comparing alectinib (600 mg twice daily) with

crizotinib in patients with previously untreated advanced

ALK-positive NSCLC, demonstrated that alectinib is a

treatment option as a first-line regimen [24]. Patients taking

alectinib had significantly longer PFS [25.7 months, 95%

confidence interval (CI) 19.9–not estimable] compared

with crizotinib (10.4 months, 95% CI 7.7–14.6) assessed

by an independent review committee, and alectinib had a

significantly lower hazard ratio for disease progression or

death (0.5, 95% CI 0.36–0.70) [24].

A potential advantage of alectinib is that it can cross the

blood–brain barrier and is not actively exported out of the

brain because it is not a p-glycoprotein substrate [25]. This

was demonstrated in the NP28673 study where alectinib

achieved an intracranial objective response of 75% (95%

CI 48–93) with a median duration of 11.1 months (95% CI

5.8–11.1) [20]. Crizotinib, which has lower drug concen-

trations in the CNS, showed intracranial disease control in

56% of patients at 24 weeks [26, 27]. In ALEX, alectinib

also demonstrated superior CNS activity, as the time to

CNS progression was significantly delayed with alectinib

in the intention-to-treat population (hazard ratio 0.16, 95%

CI 0.10–0.28), and the 12-month cumulative incidence rate

of CNS progression with alectinib was 9.4% (95% CI

5.4–14.7) compared with 41.4% (95% CI 33.2–49.4) with

crizotinib [24].

While alectinib demonstrated superior efficacy com-

pared with crizotinib in the BO28984 trial, the economic

impact and value of alectinib have not been evaluated in

the first-line setting. In a time of rising healthcare costs,

increasing attention is being given to the value of pre-

scription drugs, especially in the area of oncology [28–30].

Many organizations have developed value frameworks to

assess treatments, including the American Society of

Clinical Oncology, the National Comprehensive Cancer

Network, and the Institute for Clinical and Economic

Research [31]. Therefore, our objective was to estimate the

cost effectiveness of alectinib vs. crizotinib in treatment-

naı̈ve patients with ALK-positive NSCLC from the US

payer perspective.

2 Methods

2.1 Markov Model Overview

We developed an economic model in Microsoft Excel

(Redmond, WA, USA) with three health states: progres-

sion-free (PF), post-progression (PP), and death (Fig. 1).

Time in each health state was estimated using partition

survival methods (i.e., area under the survival curves).

Costs included drug therapy and supportive care, stratified

by the presence or absence of CNS progression. Patients

received alectinib or crizotinib until progression. Subse-

quent treatment was informed by clinical guidelines and a

pattern of care study and included the ALK targeting TKI’s

ceritinib, alectinib, and crizotinib as well as best supportive

care (BSC) (see Table 1) [15, 32]. We applied a discount

rate of 3%, used weekly cycles, and a lifetime time hori-

zon. Costs from previous years were adjusted using the

medical care consumer price index and reported in 2017
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US dollars. For the cost-effectiveness analysis, the results

were reported in terms of cost per life-year (LY) gained

and cost per quality-adjusted life-year (QALY) gained.

2.2 Clinical Inputs

The most recent available data for alectinib and crizotinib

PFS and overall survival (OS) were derived from the

BO28984 study [24, 33]. We fit parametric survival func-

tions to independent review committee-assessed Kaplan–

Meier data. Upon review, the exponential distribution for

the PFS and OS curves were most appropriate based on

goodness of fit [Bayesian information criterion (BIC)] and

visual fit (see Fig. 2). Clinical plausibility of the expo-

nential distributions was also assessed with the assistance

of 12 consultant oncologists specializing in lung cancer

treatment in the UK, and based on their input in concert

with the goodness of fit and visual fit, the exponential

distributions were considered to align with progression and

survival expectations. For additional details, please refer to

the Electronic Supplementary Material (ESM).

2.3 Adverse Events

The grade 3–5 adverse event rate was low in both arms of

the BO28984 trial with no treatable grade 3–5 adverse

events occurring in greater than 5.0% of patients in either

treatment arm [24]. Therefore, we did not include disutil-

ities or costs related to adverse events in the model.

2.4 Quality-of-Life Inputs

We incorporated health-related quality of life into the

model using utility values. The PF utility estimate (0.81)

was derived from the BO28984 trial based on the EQ-5D-

3L and applied to both initial treatments (see Table 1) [33].

Specifically, trial EQ-5D-3L data were collected every

4 weeks electronically during scheduled clinic visits. A

total of 3866 questionnaires were completed out of a

planned 5400 (completion rate: 72%). The data were ana-

lyzed with a linear mixed-effects model, including the

following variables: sex, age, race (Asian vs. non-Asian),

CNS lesions at baseline, and health state (progressed vs.

non-progressed). Utility at baseline was not included, given

the high percentage of missing data at baseline ([30% in

both arms). Treatment was not a significant factor in the

prediction of utility (p value = 0.3912), and it was decided

that a treatment-specific utility was not needed in the

model, neither on the PF nor PP state.

In the progression health state, patients on treatment

were assigned a health utility of 0.72 based on patients

recently progressed in the BO28984 study. The model also

includes a utility for patients in the progressed state on

BSC based on a study by Nafees et al. that elicited utility

values from patients with metastatic NSCLC receiving

second-line treatment [34].

2.5 Cost Inputs

Costs included drug treatment and supportive care. Treat-

ment costs per week are calculated using dosing schedules

and unit costs for the drugs based on the average wholesale

price minus 16% (see Table 1) [35, 36]. The model cal-

culates the cost of initial drug treatment in the PF health

state assuming that patients are treated until progression or

death. Alectinib and crizotinib are both oral drugs and

therefore no administration costs were included. The cost

in the progression health state is an average weekly cost

based on the assumed treatment patterns after progression

[32].

Specifically, patients who progress after first-line treat-

ment receive a second-line ALK inhibitor (70%) or BSC

(30%). For the purposes of this exercise, the cost and

effectiveness of second-line treatment were assumed to be

similar to the use of ceritinib in second-line [37]. Patients

progressing with a second-line ALK inhibitor receive an

ALK inhibitor they have not previously received, such as

crizotinib or alectinib (50%), depending on their first-line

treatment or BSC (50%) (see Table 1). Time taking the

drug was derived from clinical trials of ceritinib, crizotinib,

or alectinib in the second-/third-line setting [20, 37, 38].

The mean drug cost per week in the progression health

state was therefore calculated as US$770 and US$691 for

patients initiating first-line alectinib and crizotinib,

respectively. The slightly lower cost for patients initiating

first-line treatment with crizotinib results from those

patients using alectinib in the third-line setting, which is

less costly than crizotinib.

Supportive care costs were also included in the PF and

PP health states. The cost per week of supportive care was

Fig. 1 Model structure

Cost Effectiveness of Alectinib vs. Crizotinib in First-Line ALK? Advanced NSCLC 497



based on the presence or absence of CNS metastases esti-

mated using ALEX trial data on the time to CNS pro-

gression. A log normal (best BIC across both treatments)

distribution was fit to the Kaplan–Meier data and applied

throughout the model time horizon (Fig. 2) [33]. The cost

per week with (US$3381) and without (US$788) CNS

metastases was based on a study by Guerin et al. (2015),

which estimated costs using three large retrospective

administrative-claims databases (Source Healthcare Ana-

lytics’ Source Lx database for June 2011–June 2013, IMS

LifeLink Health Plan Claims database for January 2001–

March 2013, and Truven Health Analytics MarketScan

database for January 2002–September 2012) for ALK-

positive patients before and after a CNS metastases diag-

nosis [39]. We included all non-pharmacy costs including

outpatient, radiation, physician, emergency department,

and inpatients costs in the supportive care estimates.

2.6 Sensitivity Analysis

To address the uncertainty in the model, we performed

one-way and probabilistic sensitivity analyses. Ranges

were based on 95% CIs or varying the default input by

10%. Distributional assumptions were based on

Table 1 Key inputs for the cost utility model

Point estimate Low High Distribution Source

Quality-of-life (utility) estimate

Progression free 0.81 0.79 0.84 Beta ALEX trial [33]

Progression, treated 0.72 0.70 0.75 Beta ALEX trial [33]

Progression, best supportive care 0.47 0.38 0.57 Beta Nafees et al. [34]

Drug costs

Alectinib, unit cost (AWP- 16%) US$56 US$50 US$61 Normal Analy$ource [35]

Alectinib, treatment cost per week US$3131 US$2796 US$3417 Normal Analy$ource [35]

Crizotinib, unit cost (AWP- 16%) US$257 US$229 US$280 Normal Analy$ource [35]

Crizotinib, treatment cost per week US$3596 US$3211 US$3925 Normal Analy$ource [35]

Ceritinib, unit cost (AWP- 16%) US$106 US$95 US$116 Normal Analy$ource [35]

Ceritinib, treatment cost per week US$3717 US$2023 US$4056 Normal Analy$ource [35]

Supportive care costs

CNS metastases, per week US$3381 US$3043 US$3719 Normal Guerin et al. [39]

No CNS metastases, per week US$788 US$709 US$867 Normal Guerin et al. [39]

Base-case parametric distribution parameters

Alectinib, PFS, lambda, (exponential) 0.0289 ALEX trial [33]

Crizotinib, PFS, lambda (exponential) 0.0589 ALEX trial [33]

Alectinib, OS, lambda (exponential) 0.0135 ALEX trial [33]

Crizotinib, OS, lambda (exponential) 0.0171 ALEX trial [33]

Alectinib, CNS progression, lambda (Log normal) 2.797 ALEX trial [33]

Alectinib, CNS progression, gamma (Log normal) 1.5485 ALEX trial [33]

Crizotinib, CNS progression, lambda (Log normal) 1.9436 ALEX trial [33]

Crizotinib, CNS progression, gamma (Log normal) 0.7163 ALEX trial [33]

Treatment pattern post-progression (%)

Second-/third-line treatment distribution

Ceritinib second line 70 63 77 Beta McKay et al. [32]

Best supportive care, second line 30 27 33 Beta McKay et al. [32]

Alectinib, third line (crizotinib first line only) 50 45 55 Beta McKay et al. [32]

Crizotinib, third line (alectinib first line only) 50 45 55 Beta McKay et al. [32]

Best supportive care, third line 50 45 55 Beta McKay et al. [32]

Second-/third-line treatment duration (months)

Alectinib 8.1 7.3 8.9 Normal Shaw et al. [20]

Crizotinib 7.7 6.9 8.5 Normal Shaw et al. [38]

Ceritinib 6.9 6.9 19.3 Normal Shaw et al. [37]

AWP average wholesale price, CNS central nervous system, OS overall survival, PFS progression-free survival
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Fig. 2 Exponential

progression-free survival cure

fits to the Kaplan-Meier (KM)

trial data (a); exponential
overall survival curve fits to the

KM trial data (b); Log normal

central nervous system

progression-free survival curve

fits to the KM trial data (c)
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recommended guidelines [40]. We ran 5000 simulations for

the probabilistic sensitivity analysis in the base-case anal-

ysis. We also performed two scenario analyses. First, we

used only the alectinib PP utility data in the progression

health state. Second, we used the Weibull parametric

function for the PFS curve fit of alectinib owing to a

slightly better visual performance even though the BIC

supported an exponential function. The PFS curve fits for

crizotinib were not changed in this scenario as both visual

and BIC assessments supported an exponential fit.

3 Results

3.1 Clinical Outcomes

In the base case, projected median PFS for alectinib was

23.08 months compared with 11.77 months for crizotinib.

The projected median time to CNS progression was also

greater for alectinib compared with crizotinib (16.79 vs.

7.13 months), as well as the average time spent CNS

progression free (41.39 vs. 9.17 months).The average time

spent progression free with first-line alectinib was

2.71 years and the average OS time was estimated at

5.21 years. This represented an incremental increase in

PFS and OS time compared with crizotinib of 1.33 and

0.91 years, respectively. After accounting for health-re-

lated quality of life, first-line alectinib was estimated to

result in 2.64 QALYs, which represented an increase of

0.87 QALYs compared with crizotinib.

3.2 Costs and Cost Utility

The longer PFS time with first-line alectinib resulted in

higher drug costs in the PF state (US$440,631 vs.

US$258,263), whereas drug costs in the progression health

state were similar (US$100,249 vs. US$104,953). For non-

drug costs of care, patients receiving alectinib first line

incurred US$381,873 compared with US$613,707 for

crizotinib, resulting in an average increase of US$231,834

over the patient’s lifetime. This difference was driven by

the differential rates of CNS progression. In total, treatment

with alectinib resulted in an increase of US$34,151, which

translates into an incremental cost per LY gained of

US$37,611 and an incremental cost per QALY gained of

US$39,312 (Table 2).

3.3 Sensitivity Analysis

In the one-way sensitivity analysis, the main model drivers

were drug costs and cost-of-care estimates (see Fig. 3). At

the highest end of the drug costs (increase of 118% from

base case) in the one-way sensitivity analysis, the incre-

mental cost-effectiveness ratio (ICER) remained under a

US$100,000/QALY threshold, indicating our results were

robust. A probabilistic sensitivity analysis was performed

for the base-case analysis, and the cost-effectiveness

acceptability curve is shown in Fig. 4. The probabilistic

sensitivity analysis demonstrated that alectinib has a 76%

probability of being cost effective at a willingness-to-pay

threshold of US$150,000/QALY.

In the scenario analysis, which used only alectinib PP

utility data in the progression health state, an additional

0.78 QALYs were gained. This yielded an ICER of

US$44,002/QALY. In the scenario analysis that used a

Weibull function to fit the PFS curve of alectinib, the

resultant ICER was US$144,986.

3.4 Model Validation

Appropriate steps were taken to validate our model. In line

with recommendations in the literature, we assessed the

validity of the conceptual model, input data, computerized

model, and operational outcomes [41]. We provide a

rationale for our choice in selecting our conceptual model

as well as for the key input data in the ESM. We validated

the computerized model by having multiple members of

our research team reviewing the model calculations and by

Table 2 Results for the cost utility analysis

Drug cost (PFS) Drug cost (progression) Non-drug cost of care Total cost LYs QALYs

CNS No CNS

Alectinib US$440,631 US$100,249 US$381,873 US$119,367 US$1,042,119 5.21 3.51

Crizotinib US$258,263 US$104,953 US$613,707 US$31,045 US$1,007,968 4.30 2.64

Difference US$182,367 -US$4704 -US$231,834 US$88,321 US$34,151 0.91 0.87

ICER US$37,611a US$39,312a

CNS central nervous system, ICER incremental cost-effectiveness ratio, LYs life-years, PFS progression-free survival, QALYs quality-adjusted

life-years
aCalculating these from values given in the table will result in slightly different values owing to rounding of the intermediary number
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using extreme values and testing of traces to ensure the

model was working as specified. Finally, we compared our

results to similarly external data and other published

models.

4 Discussion

Crizotinib was the first available targeted drug developed

for patients with ALK-positive NSCLC. Treatments for

these patients have been evolving and advancing since that

time. Recently, alectinib was compared to crizotinib in

treatment-naı̈ve patients and demonstrated improved clin-

ical outcomes in terms of PFS and delayed time to CNS

progression. We assessed the potential cost effectiveness of

alectinib vs. crizotinib in this setting from a US payer

perspective. While the willingness-to-pay threshold of an

ICER is organizationally dependent, our estimated ICER of

US$39,312 per QALY gained may be considered a cost-

effective option compared with crizotinib in USA com-

pared with commonly used thresholds (i.e.,\US$100,000/

QALY or US$150,000/QALY) [42]. Across all the sensi-

tivity and scenario analyses we performed, the resultant

ICERs were all below a US$150,000/QALY threshold,

highlighting the robustness of our model results. While this

analysis did not directly assess the budget impact of using

alectinib in the first line, owing to the low prevalence of

cases of ALK-positive advanced NSCLC coupled with the

similar treatment costs among the drugs evaluated, we do

not anticipate any substantial impact to payers’ budgets.

With identifiable genetic alterations in NSCLC, targeted

approaches to treatment have become the standard of care.

One of these, the ALK translocation, is a marker that has

been an important target for drug development—the

products from which have led to better outcomes for this

subset of patients. While alectinib was first used for

patients who progressed on or did not tolerate crizotinib, it

is now available for use in treatment-naı̈ve patients. In this

patient setting, alectinib has shown positive findings,

highlighted by a significantly higher PFS (25.7 vs.

10.4 months) and a significantly lower disease progression

or death (hazard ratio 0.5, 95% CI 0.36–0.70) [24].

In our analysis, alectinib had higher drug costs in the PF

health state as a result of the aforementioned efficacy and

tolerability compared with crizotinib, which translated to a

higher proportion of patients remaining on treatment given

that alectinib and crizotinib are both recommended to be

used until progression or unacceptable toxicity [43, 44].

Our model estimated that time in the PF state and therefore

time receiving therapy is about twice as long as that of

crizotinib (32.5 vs. 16.6 months). The drug costs in the

progression state were comparable as patients in each arm

spent a similar amount of time receiving treatment given

the recommended treatments for patients after initial pro-

gression on an ALK inhibitor [15].

Overall, the total cost of care for both cohorts was

substantial but the higher drug costs for patients initiating

with alectinib were offset by the decreased cost related to

supportive care for patients with CNS progression com-

pared with crizotinib. Using CNS progression data from the

ALEX trial and ALK-positive NSCLC-specific cost of care

for patients with and without CNS metastasis, our model

estimated that over a patient’s lifetime, those treated with

crizotinib incurred US$231,834 more in supportive care

costs than those treated with alectinib. This was owing to

differential CNS progression rates and the higher average

cost of care for those with CNS progression [39]. This

demonstrates that CNS metastasis is not only a substantial

clinical burden, but also an important source of economic

burden [38, 45, 46]. Therefore, prevention or delay of CNS

metastasis can yield both clinical and economic returns.

Fig. 3 Tornado diagram of the

one-way sensitivity analysis for

alectinib vs. crizotinib. BSC best

supportive care, CNS central

nervous system, mets, PFS

progression-free survival

Fig. 4 Cost-effectiveness acceptability curve at different thresholds

for willingness to pay

Cost Effectiveness of Alectinib vs. Crizotinib in First-Line ALK? Advanced NSCLC 501



There are a limited number of studies looking at the cost

effectiveness of alectinib or crizotinib in the treatment-

naı̈ve setting. One study examined crizotinib in the first-

line setting from a Canadian single-payer perspective and

compared it to a platinum doublet treatment regimen [47].

Among patients with known ALK status, crizotinib yielded

an additional 0.379 QALYs but with an additional cost of

CAD$95,043 per patient, resulting in an ICER of

CAD$250,632/QALY gained. The authors’ use of phase I

and registry data to derive clinical inputs, comparatively

low utility scores, and the setting (i.e., Canadian) limit its

usefulness in terms of cross validation. For example, recent

studies, including our own, demonstrate that utility values

in the PF ALK inhibitor-treated setting are in the 0.8 range

whereas these authors used values between 0.54 and 0.62.

The differential utility scores for crizotinib vs. platinum

doublet were also relatively low (* 0.03) and contrast trial

findings that show significant improvements from using

ALK inhibitors compared with chemotherapy [17, 38].

In the original submission to the National Institute for

Health and Care Excellence, crizotinib was denied as it was

deemed clinically effective compared with a pemetrexed

platinum agent combination but not cost effective [48]. In

the company’s model, crizotinib was assessed using an

‘area under the curve’ analysis with the same three health

states [49]. Upon revision to the price discount patient

access scheme and re-assessment of the model parameters,

crizotinib was deemed to provide sufficient value and given

approval [48]. In comparing crizotinib to pemetrexed, the

final report estimated an ICER of £47,291/QALY gained

[49]. As the difference in LYs and QALYs between the

treatment options were not reported, we could not make

direct comparisons to our results. Finally, we previously

assessed alectinib in patients receiving prior crizotinib

treatment and found alectinib to be potentially cost effec-

tive vs. ceritinib [50].

There are several limitations to note in this study. There

are limited data on non-drug resource use during the ALEX

trial in both the PF and PP health states. To address this

limitation, we used estimates that mirrored actual practice

as they were from an ALK-positive-specific costing study

based on chart review and claims data; the study also dif-

ferentiated patient cost by CNS metastases status over time.

Additionally, incomplete follow-up from the trial data

required extrapolation, which injects additional uncertainty

about long-term outcomes. This is particularly true in the

case of OS, as there were a limited number of events at the

time of this data cut. Compared with the recently updated

PROFILE 1014 trial, the proportion alive at 4 years for

crizotinib users is lower in our extrapolations (44 vs. 57%)

[51]. This could be because of differences in PP treatments

or patient population characteristics. We did, however,

follow best practices for extrapolating survival data using

the best model fits based on statistical and visual inspec-

tions as well as clinically plausibility. The later judgment

was specifically informed by clinician feedback in support

of our choice of parametric assumption. Finally, we did not

include adverse event costs in our model as none of them

occurred in greater than 5.0% of patients in either treatment

arm and therefore would be unlikely to have a substantial

impact on our results.

5 Conclusion

We estimated that treatment with alectinib in treatment-

naı̈ve patients with ALK-positive NSCLC increased time

in the PF health state, increased LY, and increased QALYs

vs. crizotinib. The marginal increase in costs was driven by

longer treatment durations with alectinib and offset by the

increased cost of CNS metastasis for patients receiving

crizotinib. This model suggests that alectinib may be

considered a cost-effective treatment vs. crizotinib

according to commonly used thresholds in USA

(i.e.,\US$100,000–US$150,000/QALY) [42].
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