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Plain language summary

This study compares 3 lung cancer
treatments in the United States.

The results show that treatment A
(brigatinib) is associated with a higher
quality of life but higher costs than
treatment B (crizotinib). Treatment A
is associated with the same quality of
life but lower costs than treatment C
(alectinib). Further research is needed
to understand how these lung cancer
treatments affect patient well-being
and costs.

ABSTRACT

BACKGROUND: The discovery of specific
oncogenic drivers in non-small cell lung can-
cer (NSCLC) has led to the development of
highly targeted anaplastic lymphoma kinase
tyrosine kinase inhibitors (ALKis). Brigatinib is
a next-generation ALKi associated with pro-
longed progression-free survival in patients
with ALKi-naive ALK+ NSCLC.

OBJECTIVE: To estimate the cost-effective-
ness of brigatinib compared with crizotinib
and alectinib in patients with ALKi-naive

ALK+ NSCLC, from a US payer perspective.

METHODS: A lifetime area under the curve-
partitioned survival model with 4 health
states was used to evaluate the relative
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Implications for
managed care pharmacy

This is the first published economic
evaluation comparing anaplastic
lymphoma kinase inhibitors (ALKis;
brigatinib, crizotinib, and alectinib) for the
treatment of ALK+non-small cell lung
cancer. Base-case results demonstrated
variable quality-adjusted life-years

and costs in a US setting. A greater
understanding of the cost-effectiveness
of US Food and Drug Administration—
approved ALKis could better inform
clinical trial investment, formulary, and
US policy.

cost-effectiveness of brigatinib in the ALKi-
naive ALK+ NSCLC setting. Brigatinib was
compared with crizotinib within a cost-
effectiveness framework and compared with
alectinib in a cost-comparison framework,
where all efficacy outcomes were assumed
equal. The efficacy of brigatinib and crizo-
tinib was informed by the ALTA-1L trial, and
an indirect treatment comparison was per-
formed to inform the efficacy of brigatinib

vs alectinib owing to a lack of head-to-head
data. Costs were derived from public sources.
The main outcomes of the model were total
costs, quality-adjusted life-years (QALYs),
life-years, and incremental cost-effectiveness
ratios. Univariate and probabilistic sensitiv-
ity analyses, in addition to multiple scenario
analyses, were conducted to assess the
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robustness of the model outcomes.

RESULTS: The improved outcomes observed
in ALTA-1L translated into QALY gains (+0.97)
in the comparison of brigatinib vs crizotinib.
The superior efficacy profile was associ-
ated with increased time on treatment with
brigatinib, which drove the increase in costs
vs crizotinib (+$210,519). The resulting base-
case incremental cost-effectiveness ratio
was $217,607/QALY gained. Compared with
alectinib, brigatinib was associated with a
cost difference of -$8,546. Sensitivity analy-
sis suggested that extrapolation of overall
survival, the assumptions relating to time
on treatment, and subsequent therapy costs
were the most influential determinants of
results. Probabilistic sensitivity analysis
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suggested brigatinib had the highest probability of being cost-effec-
tive beyond willingness-to-pay thresholds of $236,000 per QALY vs
crizotinib and alectinib.

CONCLUSIONS: At list prices and under base-case assumptions in
the current analysis, brigatinib was associated with cost-savings vs
alectinib, and QALY gains but at higher costs vs crizotinib. Additional
research into the real-world efficacy of ALKis is warranted to further
understand the comparative cost-effectiveness of these therapies.

Lung cancer is one of the most commonly diagnosed can-
cers in the United States, accounting for 12.4% of all new
cancer cases.'? Non-small cell lung cancer (NSCLC) is the
most prevalent histologic class of lung cancer, accounting
for approximately 85% of cases.** Anaplastic lymphoma
kinase (ALK) is a tyrosine kinase that is aberrantly expressed
in 3%-7% of patients with NSCLC (referred to as ALK+
NSCLC).5¢ The presence of chromosomal rearrangements
involving the ALK oncogene defines a molecular subset of
NSCLC with distinct demographic features, including ear-
lier age of onset and a higher prevalence in women.”® For
patients diagnosed with stage IV ALK+ NSCLC, median over-
all survival (OS) is 81 months (range: 3-125+ months; median
follow-up: 47 months).°

The discovery of specific oncogenic drivers in NSCLC
has led to the development of highly targeted ALK tyrosine
kinase inhibitors (herein referred to as ALK inhibitors
[ALKis]). Crizotinib was the first ALKi to be approved for
the treatment of metastatic ALK+ NSCLC by the US Food
and Drug Administration (FDA) in 2011." Since then, a series
of next-generation ALKis has been approved by the FDA for
the frontline treatment of metastatic ALK+ NSCLC: ceritinib
(2017),'2 alectinib (2017)," brigatinib (2020)* (all second-gen-
eration), and lorlatinib (2021)"® (third-generation). Brigatinib
is a central nervous system (CNS)-active, next-generation
ALKi that targets a broad range of ALK-acquired resistance
mutations. The ALTA-1L head-to-head trial of brigatinib vs
crizotinib demonstrated that brigatinib is associated with
prolonged progression-free survival (PFS) in patients with
ALKi-naive ALK+ NSCLC.!6"

Many patients with ALK+ NSCLC are at risk of developing
CNS metastases. CNS metastases are present in 22%-33%
of patients at initial diagnosis and are the most common
relapse site following ALKi treatment (45%-70%)."%> CNS
involvement can cause physical and psychological impair-
ments and is typically managed with surgery, radiotherapy,
and/or systemic therapy.?® CNS metastases remain a major
cause of mortality among patients with ALK+ NSCLC, with
only 4% of patients surviving for 5 or more years.** CNS

971

metastases are also associated with burdensome symptoms
and a low health-related quality of life (HRQoL)."*?* Owing to
CNS metastases constituting a considerable clinical burden
and influencing treatment decisions, the consequences of
CNS and non-CNS progression were captured separately in
the economic model.

It is estimated that US expenditure for lung cancer
care was more than $14.1 billion in 2018.%5 Analysis of 2 US
claims databases demonstrated that substantially higher
costs are incurred for patients with ALK+ NSCLC with CNS
metastases vs patients without CNS metastases; mean total
unadjusted costs per patient per month were $29,497 vs
$22,791, respectively (inpatient, outpatient, and pharmacy
use, up to 24 months’ follow-up, 2008-2015/6).26

Although advances in targeted therapies have improved
survival in patients with ALK+ NSCLC,'*?% the disease
remains incurable and annual lung cancer deaths (85% of
which are NSCLC) in the United States are still greater
than the combined deaths from colorectal, pancreatic,
and breast cancers."** The approval of multiple ALKis in
the frontline setting has improved the treatment options
available to patients.!®?2 However, each ALKi has its own
risk/benefit profile, and patients ultimately progress.26:28-3
Therefore, there is a continued need for novel efficacious
frontline therapies to improve the patient journey and
treatment pathway.

The objective of this study was to estimate the cost-effec-
tiveness of brigatinib vs crizotinib and a cost comparison of
brigatinib vs alectinib in patients with ALKi-naive ALK+
NSCLC, from a US payer perspective. These comparators
were considered most appropriate as alectinib was consid-
ered the market-leading ALKi in the first-line setting at the
time of analysis, and head-to-head data for brigatinib vs
crizotinib were available from the ALTA-IL trial.?® Although
a cost-effectiveness analysis of brigatinib vs crizotinib was
possible because of the availability of head-to-head data,*
a cost comparison was undertaken vs alectinib owing to
results from an indirect treatment comparison (ITC) being
near unity, and following clinical opinion that brigatinib
provides similar health benefits to alectinib. This study
is the first economic evaluation comparing brigatinib,
crizotinib, and alectinib for the treatment of ALK+ NSCLC
in the United States.

Methods

MODEL STRUCTURE

The model structure reflects that of published cost-effec-
tiveness evaluations for alectinib in the frontline ALK+
advanced NSCLC setting.®® The model was developed in
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FIGURE 1 Model Structure
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Microsoft Excel 2010 as an area under
the curve-partitioned survival model
with 4 health states: preprogression,
CNS progression, non-CNS pro-
gression, and death (Figure 1). CNS
progression constitutes a consider-
able economic and humanistic burden
and influences treatment decisions;
hence, the consequences of CNS and
non-CNS progression were captured
separately.!923:26

The model estimated the cost-
effectiveness of brigatinib vs crizotinib
and a cost comparison of brigatinib vs
alectinib in patients with ALKi-naive
ALK+ NSCLC. The area under the
curve model extrapolated 3 endpoints
for the comparison of brigatinib with
crizotinib using the final data-cut
from the ALTA-IL trial (PFS, CNS-
PFS, and OS; median follow-up: 40.4
months, final data-cut).?® Owing to
the lack of head-to-head data, an ITC
was performed to inform the efficacy
of brigatinib vs alectinib. Based on the
results of the ITC, in which all results
were near unity and nonsignificant,
and following clinical feedback that
suggested clinicians considered
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brigatinib to provide similar health
benefits to alectinib, brigatinib was
compared with alectinib in a cost-
comparison framework. Within this
framework, PFS, CNS-PFS, and OS
for alectinib were assumed equal to
those observed in the ALTA-IL trial
for brigatinib (a cost-effectiveness
analysis was considered in a scenario
analysis).

The model considered a lifetime
horizon (30 years) and a 28-day cycle
length. Discounting was applied at
3% to the costs, quality-adjusted life-
years (QALYs), and life-years gained in
the base case.?>33

CLINICAL INPUTS

In the ALTA-IL clinical trial, patients
who experienced progression as
assessed by the blinded independent
review committee (BIRC) or received
radiotherapy to the brain while on
crizotinib therapy could cross over to
treatment with brigatinib. A total of 65
patients (47.1%) in the crizotinib arm
formally crossed over to brigatinib.
However, further informal crossover
(crossover occurring at later lines

or outside of the predefined window
specifying an official crossover) was
also observed; in total, 80 patients
(58.0%) in the crizotinib arm received
subsequent brigatinib.” This is antici-
pated to reflect clinical practice in
the United States, where brigatinib is
available after crizotinib.?® Therefore,
no adjustments were made in the base
case. Scenario analyses considered
the impact of removing efficacy and
costs relating to subsequent brigatinib
from the crizotinib arm using treat-
ment switching methods.

The efficacy for brigatinib and
crizotinib was informed by the final
data-cut from the ALTA-IL trial
(median follow-up 40.4 months).?
Systematic literature reviews, sup-
plemented with targeted literature
searches, identified the relevant data
for the ITC with alectinib. The ITC
was informed by 3 publications for
alectinib vs crizotinib from the ALEX
trial'30,34,35

Owing to the differences in a key
treatment effect modifier (base-
line CNS metastases) between the
clinical trials, population-adjusted
indirect methods (ie, anchored
matched adjusted indirect compari-
sons [MAICs]) were considered with
baseline CNS metastases included as
the only treatment effect modifier,
in addition to the standard network
meta-analysis methodology.

The OS data in the crizotinib arm
from the ALTA-1L clinical trial reflect
a sequence of treatments (crizotinib
followed by brigatinib), due to the high
rate of crossover. Therefore, several
methods were explored to adjust for
the impact of crossover in the ALTA-1L
clinical trial within the ITC framework,
including inverse probability of cen-
soring weighting, marginal structural
models, and rank-preserving struc-
tural failure time models (RPSFTMs;
with and without recensoring). These
adjusted data were used in the ITCs to
obtain relative efficacy estimates free
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of confounding from crossover in the crizotinib arm of the
ALTA-1L trial. Full details of the methodology are reported
elsewhere.3¢

The ITCs indicated similar outcomes under alternative
assumptions for brigatinib vs alectinib for PFS BIRC (range
for hazard ratios: 0.946-1.036) and OS (range for hazard
ratios: 0.902-1.088). No ITC was possible on CNS-PFS out-
comes because of differences in endpoint definitions in the
ALTA-1L and ALEX trials.?*303435 Clinical experts also com-
municated that brigatinib provides similar health benefits to
alectinib. Thus, a cost-comparison analysis was conducted
for brigatinib vs alectinib in the base case, in which PFS, OS,
and CNS-PFS outcomes were assumed equivalent. A sce-
nario analysis considered a cost-effectiveness framework
for this comparison using the point estimates from the
ITC. Additional scenarios explored the ITC methodologies,
treatment switching adjustments, and the assessment body
for PFS (ie, independent review vs investigator).

To inform the inputs for brigatinib and crizotinib in
the model, data from ALTA-IL were extrapolated for the
following outcomes: OS, PFS BIRC, and CNS-PFS (Figure
2).7” Assessment of proportional hazards was used to deter-
mine whether to use stratified or independent parametric
models; clinical feedback indicated that because of the
different mechanisms of action, they would not expect pro-
portional hazards to hold between brigatinib and crizotinib.
Therefore, independent parametric models were fitted
to brigatinib and crizotinib data. However, for indirect
comparisons, clinicians would expect proportional hazards
to hold between brigatinib and alectinib based on similar
mechanisms of action across the second-generation /third-
generation ALKis.

Seven parametric distributions (exponential, Weibull,
Gompertz, v, log-normal, log-logistic, and generalized 7y)
were fitted to the patient-level data for each outcome.
The fit of each parametric model to the survival data was
assessed through Akaike information criterion/Bayesian
information criterion statistics, comparison with the
Kaplan-Meier curves, and clinical expert opinion.

For all outcomes, there were limited differences in terms
of how well each parametric curve fitted the observed
data. The exponential curve was selected in the base case
for both brigatinib and crizotinib for all outcomes. This
represented the most conservative curve (ie, the lowest
predicted survival), and the selection was validated by
clinical experts.

HEALTH STATE UTILITIES

HRQoL was collected in ALTA-1L until 30 days after the last
study dose with the European Organization for Research
and Treatment of Cancer quality of life questionnaire (ver-
sion 3.0)*” and the lung cancer-specific module (QLQ-LC13,
version 3.0).*® European Organization for Research and
Treatment of Cancer quality of life questionnaire data were
mapped to European Quality of Life-five dimensions-3 lev-
els utility scores (US tariff)*® using the best fitting response
mapping algorithm published in Longworth et al*® A
mixed-effects regression model, to account for repeated
measures, was then fitted to the data to estimate utility
values for the different health states. Prognostic factors
in the regression analysis included the presence of grade
3/4 adverse events (AEs), baseline European Quality of Life-
five dimensions-3 levels index score, complete response,
partial response, or stable disease (vs progressive disease).
To reflect HRQoL throughout the model time horizon, and
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TABLE 1 Base-Case Results

ICER brigatinib
Total Incremental Incremental vs comparator
Technology costs ($)° Total LYG Total QALYs costs ($) Incremental LYG QALYs ($/QALY)
Brigatinib 968,833 6.87 4.54 — — — —
Crizotinib 758,314 5.86 3.58 210,519 1.01 0.97 217,607
Alectinib 977,379 6.87 4.55 -8,546 0.00 0.00 Cost comparison

aDisaggregated costs are provided in Supplementary Table 9.

ICER =incremental cost-effectiveness ratio; LYG = life-year gained; QALY =quality-adjusted life-year.

beyond the follow-up from ALTA-1L, multipliers sourced
from the literature were applied accounting for the impact
of CNS progression, chemotherapy, and best supportive
care (Supplementary Table 1, available in online article). In
addition, the model included a utility decrement associated
with increasing age (-0.00026 each year).*!

RESOURCE USE AND COSTS

All pharmacy costs were obtained from the Micromedex
REDBOOK, and dosing schedules were aligned with market-
ing authorizations (Supplementary Table 5).**** In the base
case, dose interruptions/reductions associated with AEs
or noncompliance were accounted for. The median rela-
tive dose intensities were 94.68% for brigatinib, 99.08% for
crizotinib, and 100% for alectinib.”* Subsequent therapies
were based on US clinical practice. Scenarios are pre-
sented that assume subsequent therapy use as per ALTA-1L
(Supplementary Tables 2 and 8) and exclude the use of dose
intensity calculations.

Any-cause grade 3/4 AEs occurring in greater than or
equal to 3% of patients in ALTA-1L and ALEX were included
in the analysis. AEs were only modeled for patients on
treatment and it was assumed that AEs for all therapies
ceased once treatment was discontinued. It was further
assumed that AEs lasted 1 model cycle (28 days). Where
AEs were not reported in specific publications, the model
assumed an event rate of 0. The costs associated with
laboratory abnormalities were assumed to include the cost
of 2 medical oncology outpatient visits and 2 blood tests
(Supplementary Table 7).

Health state resource use was defined by whether a
patient received frontline treatment (ie, on-treatment),
had discontinued frontline treatment (ie, off-treatment), or
had CNS progression. Resource use inputs were informed
by Zhou et al,*® and associated costs were sourced from
the Centers for Medicare and Medicaid Services Physician
Lookup? (Supplementary Tables 4 and 6).
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The cost of end-of-life care was applied to all patients
who entered the death health state as a one-off cost. The
one-off cost of terminal care was $1,863, calculated as the
average management cost associated with the 8 weeks
prior to death, including hospitalization, hospice care, and
outpatient patient costs.*

ASSESSING UNCERTAINTY

One-way sensitivity analyses were performed to evalu-
ate the sensitivity of model results to individual inputs.
Each parameter was independently varied within a plau-
sible range defined by the 95% CI or a credible interval. The
results for the most influential parameters were plotted
on a tornado diagram. Scenarios exploring the following
assumptions were also performed: population, parametric
curve fits for OS, PFS BIRC, PFS investigator-assessed, CNS-
PFS, and treatment switching adjustments. To characterize
joint uncertainty in model inputs, a probabilistic sensitivity
analysis (PSA) was performed. A total of 10,000 PSA iterations
were performed and results plotted on a cost-effectiveness
acceptability curve, which reports the probability that each
therapy is the most cost-effective treatment option at alter-
native willingness-to-pay (WTP) thresholds.

Results

BRIGATINIB VS CRIZOTINIB

Table 1 presents the base-case results. The improved out-
comes observed in ALTA-1L translated into QALY gains
(+0.97) in the comparison of brigatinib vs crizotinib; this
gain was observed despite the use of brigatinib as a subse-
quent therapy for the majority of patients progressing in the
crizotinib arm. The superior efficacy profile was associated
with increased time on treatment with brigatinib, which
increased the costs vs crizotinib (+$210,519). The resulting
base-case incremental cost-effectiveness ratio (ICER) was
$217,607/QALY gained—aligning with the probabilistic ICER
of $218,991/QALY gained. Scenarios exploring adjusted OS
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data (ie, removing the effect of subsequent brigatinib) led to
incremental QALYs up to +1.50.

As reflected in the scenario analyses, the ICER was most
sensitive to the choice of OS parametric curve and the
assumptions relating to time on treatment. The exponential
curve predicted OS outcomes in the base case; this is a
conservative assumption because it was associated with
the highest ICER, as other parametric forms reduced the
ICER as low as $169,483/QALY gained (Gompertz). The base
case assumed patients receive treatment until progres-
sion—again, this is considered a conservative assumption
because using the time on treatment data from the ALTA-1L
clinical trial reduced the ICER to $98,436/QALY gained.
Furthermore, alternative assumptions relating to duration
of treatment led to ICERs that ranged from $211,011/QALY
gained (treat for 3 cycles after progression) to $217,607/
QALY gained (treatment until progression). ICERs for sce-
narios exploring treatment switching adjustments ranged
from $215,143/QALY gained (adjusted for official switchers
only using the RPSFTM and recensoring) to $246,051/QALY
gained (adjusted for all switchers using RPSFTM without
recensoring). One-way sensitivity analysis (Supplementary
Figure 1) demonstrated that the cost of subsequent therapies
was also a key driver of results. A scenario exploring the use
of subsequent therapies based on those observed in ALTA-1L
reduced the ICER to $165,990/QALY gained. Further sce-
narios exploring subsequent therapy with ceritinib at a dose
of 750 mg and assuming 100% dose intensity for crizotinib
led to ICERs of $215,138/QALY gained and $240,176/QALY
gained, respectively. Key base-case assumptions relating to
the comparison of brigatinib vs crizotinib are conservative,
as alternative assumptions generally improved the ICER in
favor of brigatinib (Supplementary Table 2).

BRIGATINIB VS ALECTINIB
Compared with alectinib, brigatinib was associated
with a cost difference of -$8,546 attributable to the sub-
sequent therapy distributions (the cost-comparison
analysis assumed OS, PFS, and CNS-PFS outcomes were
identical between brigatinib and alectinib). In the scenario
that sourced subsequent therapy distributions from ALTA-1L
and relevant clinical trials, brigatinib was associated with
a cost increase of +$72,740. Treatment duration scenarios
led to incremental cost savings that ranged from -$8,338
(treat for 3 cycles after progression) to -$8,477 (treat for 1
cycle after progression). Assuming 100% dose intensity for
alectinib led to a marginal cost increase with brigatinib of
+$21,743 (Supplementary Table 2).

In the cost-effectiveness scenarios, ICERs for briga-
tinib vs alectinib ranged from $21,524/QALY gained to
$304,461/QALY gained using different ITC and treatment
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switching methodologies. This included ICERs of $92,898/
QALY gained under an anchored MAIC (intention-to-treat
[ITT], OS, and PFS BIRC) adjusting for treatment switching
in all switchers, without recensoring scenario; $122,218/
QALY gained under an anchored MAIC (ITT, OS, and PFS
BIRC) adjusting for treatment switching in all switchers
and including recensoring scenario; and $149,298/QALY
gained under an unanchored MAIC (ITT, OS, and PFS BIRC)
scenario (Supplementary Table 3). However, these should
be interpreted carefully as the very small difference in
incremental QALYs—driven by the limited differences in
efficacy between the 2 drugs—results in an inflated ICER.
Within PSA based on list prices, brigatinib was associated
with the highest probability of being cost-effective at all
WTP thresholds above $236,000 (Supplementary Figure 2).

Discussion

The availability of next-generation ALKis means that many
patients can potentially maintain disease control for several
years.!%? Although the overarching mechanisms of action of
available ALKis are comparable, there are differences with
respect to pharmacological structure, binding specificities
to the ALK kinase, and kinase inhibition potency.?®#° These
characteristics are reflected in variable efficacy and safety
profiles,?®*® as well as their cost-effectiveness, as reported
in this analysis.

The ALTA-1L head-to-head trial demonstrated prolonged
PFS with brigatinib vs crizotinib, translating to additional
discounted life-years of 1.01 and additional QALYs of 0.97
within the model.?® The base case included the 58.0% of
patients in the crizotinib arm of the ALTA-IL trial who
received second-line brigatinib.”” This was not adjusted for
in the base case as brigatinib is available and used in this
setting in the United States.”® However, when removing the
impact of second-line brigatinib from the crizotinib arm,
the additional life-years and QALYs gained with brigatinib
increased to 2.26 and 1.40, respectively. Therefore, it should
be considered that the base case reflects frontline briga-
tinib vs a sequence of treatments—ie, crizotinib followed
by brigatinib—and that the efficacy differences would be
greater if such sequences of treatments were unavailable.
This emphasizes the importance of using an efficacious
ALKi in the frontline setting. Within the model, improved
efficacy with brigatinib caused patients to remain in the
progression-free health state with improved HRQoL for
longer and incur less routine care costs vs crizotinib.
However, this also means that patients remain on treatment
with brigatinib for longer, leading to higher costs than with
crizotinib (+$210,519), which are partly offset by subsequent
therapy and terminal care cost savings with brigatinib.
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The cost comparison of brigatinib vs alectinib dem-
onstrated that brigatinib, in the ALKi-naive ALK+ NSCLC
setting, is associated with cost savings of -$8,546 per
patient attributable to the subsequent therapy distributions.
Although time on frontline treatment and the distribution of
patients progressing on brigatinib or alectinib are expected
to be similar, patients would not be expected to receive the
same treatment again. Therefore, the subsequent therapy
distribution in the model was assumed to be equal, with
the exception of 30% of patients receiving alectinib after
brigatinib and 30% of patients receiving brigatinib after
alectinib. Although highly sensitive to subsequent therapy
assumptions, alectinib is associated with higher subsequent
therapy costs, as the pack price of brigatinib is greater
than that of alectinib (516,364 vs $15,396 for brigatinib vs
alectinib, respectively). Additionally, time on treatment with
second-line brigatinib is longer than that with second-line
alectinib, as brigatinib has been shown to be highly effica-
cious in this setting (again leading to higher subsequent
therapy costs than alectinib).’® Assuming a dose intensity
of 100% for brigatinib led to brigatinib being associated
with a marginal cost increase of +$21,743 vs alectinib,
further illustrating that cost savings with brigatinib are
dependent on drug acquisition costs.

There are some important considerations regarding
treatment with brigatinib that are not reflected within the
model. Brigatinib is administered as a single tablet once
daily with or without food. Therefore, brigatinib provides
dosing advantages compared with alectinib (administered
as 4 capsules twice daily with food) and crizotinib (admin-
istered twice daily).***’ The ease of brigatinib dosing offers
greater convenience compared with other ALKis owing
to its flexibility and reduced pill burden, which could
positively impact adherence and convenience for patients,
many of whom are of working age.

Many patients treated with crizotinib progress within 2
years, with the CNS being the most common relapse site.'®%?
Indeed, crizotinib has limited efficacy in the treatment
of CNS metastases.’*5> However, next-generation ALKis
(brigatinib and alectinib) have greater diffusion across the
blood-brain barrier, thereby reducing CNS involvement.>>
Thus, there are considerable clinical and economic benefits
of treating patients upfront with the best possible ALKj."

A key strength of this analysis is the robust direct
comparison between brigatinib and crizotinib in the phase
3 ALTA-1L trial.™* In addition to efficacy and safety results,
ALTA-1L also provided HRQoL data for analysis. It is note-
worthy that clinician feedback suggests that this trial
is highly representative of real-world clinical practice,
including prior systemic chemotherapy, baseline disease
characteristics (eg, patients with CNS metastases), and
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allowing crossover from crizotinib to brigatinib. The data
from ALTA-1L and ALEX were based on final and latest data-
cuts, respectively, for each trial. Differences between study
populations used in the ITC were explored using a MAIC
methodology. Additional strengths of the analysis include
the model structure reflecting outcomes of importance to
patients and clinicians (eg, CNS-PFS) and extensive sensi-
tivity analyses being conducted to explore the assumptions
and uncertainty associated with different data sources and
methods.

Following extensive validation of outcomes by clinical
experts, the exponential curves for OS, PFS, and CNS-PFS
were the only plausible extrapolations that provided inter-
nal consistency for these outcomes within the model. The
exponential distribution was the most conservative curve
choice for OS outcomes for brigatinib vs crizotinib. The
predicted life-years from the exponential curves also align
with published economic evaluations and literature>—other
parametric curve selections were found to overpredict
long-term survival.

LIMITATIONS

The analysis is subject to several limitations. CNS-PFS data
are not currently available for alectinib; given that CNS
metastases are a major cause of mortality and are associ-
ated with a low HRQoL, the analysis would benefit from the
inclusion of these data.'®?*

The ALTA-IL trial defined a progression event as a
Response Evaluation Criteria in Solid Tumors progression,
radiotherapy for CNS metastases, or death, whichever
occurred first,” whereas the ALEX trial defined a PFS event
as a Response Evaluation Criteria in Solid Tumors progres-
sion or death, whichever occurred first.3%343> The number
of events defined by radiotherapy to the brain was small
in the ALTA-1L trial: 3 (2.2%) and 9 (6.5%) in the brigatinib
and crizotinib arms, respectively, for PFS BIRC."?® Thus,
although the impact of this on PFS BIRC, PFS, and CNS-PFS
outcomes should be considered, it was not thought to be a
driver of results. In addition, the base case assumed that
patients are treated until progression; in a real-world clini-
cal setting, patients may be treated beyond progression,
which reduces the ICER in favor of brigatinib.

There are incomplete data from both trials regarding the
subsequent therapies received after frontline therapy. The
unadjusted OS data reflect a sequence of treatments, with
the effects of the subsequent therapies confounding rela-
tive efficacy estimates of frontline therapies. The crizotinib
arm in the ALTA-1L study was particularly impacted by
this owing to the subsequent use of brigatinib in addition
to other subsequent ALKi use. Although methods were
explored to disentangle the effects of crossover using the



ALTA-1L data, it was not possible to
do this for other subsequent thera-
pies given the small patient numbers
supporting the complex methodology
and the lack of information from the
ALEX trial. The authors are unable
to comment on which direction this
would drive results.

Conclusions

The ALTA-IL head-to-head trial
demonstrated prolonged PFS with
brigatinib vs crizotinib, translating to
additional life-years and QALYs within
the economic model.” Brigatinib
incurred higher costs than crizotinib,
mostly explained by improved effi-
cacy with brigatinib, which resulted in
patients remaining progression-free
and receiving treatment for longer.
The cost comparison of brigatinib
vs alectinib assumed OS, PFS, and
CNS-PFS outcomes were equal and
demonstrated that brigatinib was
cost-saving under base-case assump-
tions. Additional research into the
real-world efficacy of ALKi therapy
is warranted to further understand
comparative cost-effectiveness.
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