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Abstract: Lung cancer is the leading cause of cancer-related mortality in both sexes, accounting
for over one quarter of cancer deaths. Non-small-cell lung cancer (NSCLC) comprises 85%—-90% of
lung cancer diagnoses and despite advances in multimodality therapies, 5-year survival rates remain
dismal with a median survival for patients with metastatic disease of 1 year. The positive outcomes of
targeted therapies against the kinase domain of epidermal growth factor receptor in NSCLC triggered
consistent efforts to identify the so-called driver mutations as other potential targets. Anaplastic large-
cell kinase (ALK) gene rearrangements were identified and targeted resulting in promising response
rates in early studies. Unfortunately, most of the patients treated with crizotinib, the first-generation
ALK inhibitor, progressed within 9 months. Ceritinib is a second-generation ALK inhibitor that has
demonstrated activity in crizotinib-resistant patients, becoming a promising treatment option in this
population. Furthermore, additional novel ALK inhibitors and agents targeting alternative pathways
have been recruited to rechallenge this evasive disease post-crizotinib resistance.
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EMLA4-ALK gene fusion in non-small-cell lung

cancer

Anaplastic large-cell kinase (ALK) protein is a transmembrane “dependence receptor” that
is pro-apoptotic in its inactive, ligand-free state and anti-apoptotic in its active, ligand-bound
state. It is composed of a large extracellular domain and an intracellular kinase domain.'-
Inversions in chromosome 2p can lead to fusion genes with the kinase domain of ALK,
turning the transmembrane ligand-activated receptor into an intracellular fusion protein
with autonomous mitogenic signaling. The fusion protein formed from the N-terminus
of EMLA4, a protein which belongs to the family of echinoderm microtubule-associated
protein-like proteins, and the intracellular kinase-containing domain of ALK was the
first fusion protein detected by Soda et al in 2007 in a resected adenocarcinoma specimen
obtained from a 62-year-old male smoker.>* The EML4-ALK fusion protein is the most
common fusion protein and is found in approximately 5% of lung adenocarcinomas.*”
Its occurrence was more commonly detected in younger patients, non- or light smokers,
tumors with solid histology, and late-stage disease, and considered almost always mutually
exclusive of KRAS and epidermal growth factor receptor (EGFR) mutations.'* Non-EML4-
ALK fusion partners also exist, including reported partners as KIF5B and TGF.!!!2

Testing for ALK rearrangements in clinical practice
At the current time, the only US Food and Drug Administration (FDA)-approved
companion diagnostic test for the detection of ALK rearrangements in metastatic
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non-small-cell lung cancer (NSCLC) is the Vysis ALK
fluorescent in situ hybridization (FISH) probe kit (Abbott
Molecular, Des Plaines, IL, USA)."* As this is a break-apart
FISH assay, the test is capable of detecting ALK rearrange-
ments irrespective of the fusion partner.

While some institutions have employed and described
ALK FISH testing in alcohol-fixed and air-dried cytology
specimens, the Vysis ALK FISH probe kit is only validated
for use on formalin-fixed paraffin-embedded tissue (FFPE).
As such, generating FFPE which can be used for all the
FDA-approved EGFR and ALK companion diagnostic
testing should be a priority at the time of specimen triage.
All histologic specimens are routinely processed as FFPE,
and most cytology specimens, particularly effusion speci-
mens and aspirates, can be processed as FFPE.

Alternative modalities for ALK testing include immuno-
histochemistry (IHC) and reverse transcription-polymerase
chain reaction (RT-PCR)-based assays. IHC using the Dako
ALK antibody that is employed at most institutions is not
sensitive enough to detect the low levels of ALK expression
found in most cases of ALK-rearranged NSCLC. Newer anti-
bodies (D5F3 and 5A4) from Ventana (Roche, Switzerland),
Novacastra (Leica Biosystems, Germany), and Cell Signaling
(Danvers, MA, USA) are extremely sensitive and have been
found to have excellent specificity.'

Crizotinib activity in NSCLC-
harboring EML4/ALK translocations

Crizotinib, initially developed as a c-Met inhibitor, is an
oral small molecule inhibitor of ALK tyrosine kinase which
showed significant overall response rates (ORRs) in early
clinical trials.'® In 2006, prior to the discovery of the EML4-
ALK rearrangement in NSCLC, the Phase I single-arm
multicenter PROFILE 1001 trial was developed, initially
enrolling patients with advanced solid tumors refractory to
standard treatments to study the adverse-effect (AE) profile
and maximal tolerated dose of crizotinib. An unexpected
observation of significant tumor response in two patients
with NSCLC who harbored the ALK gene rearrangement
in the dose-escalation period prompted the enrollment of an
expanded molecular cohort of 82 out of 1,500 patients with
advanced NSCLC prospectively identified to harbor the
ALK gene rearrangement. In this cohort, an ORR of 57%
was observed, and 33% of patients had stable disease. The
mean duration of treatment was 6.4 months at the time of data
cut-off in February 2010. At the time, 77% of patients were
still receiving treatment.'> An expansion of this trial recruited
additional patients to this cohort until June 1, 2011 for a

total of 143 patients with evaluable disease. The ORR was
60.8% (87 patients) including three patients with a complete
response (CR) and 84 with a partial response (PR). Objective
responses were detected as early as 2 weeks from the start of
treatment with a median of 7.9 weeks. The median duration
of response was 49.1 weeks and was independent of age
and sex. Responses were seen with a higher proportion of
patients with poor Eastern Cooperative Oncology Group per-
formance status scores, previous multiple lines of treatment,
and Asians. The estimated median progression-free survival
(PFS) was 9.7 months for all patients and 18.3 months for
patients treated with first-line crizotinib (n=24). Median
overall survival (OS) rates had not been reached by the time
of data cut-off, yet the preliminary estimated 6-month and
12-month OS rates were 87.9% and 74.8%, respectively.
The majority of the cohort experienced AEs of treatment,
mainly grade 1 or 2. The most frequently occurring AEs were
visual effects, gastrointestinal effects, and peripheral edema.
Gastrointestinal and visual AEs generally decreased over
time, whereas peripheral edema increased with continuing
treatment.'® With these results, crizotinib received conditional
accelerated approval for the treatment of ALK-rearranged
NSCLC in October 2011.

On November 20, 2013, the FDA granted regular approval
for crizotinib in the treatment of metastatic ALK-rearranged
NSCLC after progression on first-line standard of care chemo-
therapy based on the results of the Phase III PROFILE 1007
study demonstrating superior PFS and ORR compared to stan-
dard chemotherapy. In this prospective randomized trial, 347
patients with locally advanced or metastatic ALK -rearranged
NSCLC who progressed on a platinum-based regimen were
randomized to receive either oral crizotinib 250 mg twice
daily (n=173) or intravenous chemotherapy with pemetrexed
or docetaxel (n=174). Cross-over to crizotinib was allowed in
patients who progressed on the chemotherapy arm and were
then included in the ongoing Phase II PROFILE 1005 study.
The results of the PROFILE 1007 study revealed a 4.7-month
PFS benefit (7.7 months vs 3.0 months; hazard ratio [HR]
0.49, 95% confidence interval [CI] 0.37-0.64, P<<0.0001)
and a 45% superior ORR (65% vs 20%, P<<0.0001) with
crizotinib compared to chemotherapy.'’

In Europe, the positive results of the PROFILE 1001
(Phase I/Il) and preliminary results of the PROFILE 1005
(Phase II), which were later congruent with the results from
the PROFILE 1007 trial, lead to crizotinib’s conditional
approval in previously treated locally advanced and meta-
static ALK-rearranged NSCLC. In the ongoing PROFILE
1005 study, crizotinib was evaluated for safety in 136 patients

submit your manuscript

886

Dove

OncoTargets and Therapy 2015:8


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Novel targeted therapies for resistant ALK-rearranged NSCLC

and for tumor response in 76 patients with advanced, recurrent
and/or metastatic ALK -rearranged NSCLC previously treated
with at least one prior chemotherapy regimen. The majority of
patients were nonsmokers and mostly with adenocarcinoma
histology. Tumor response was detected in 83% of tumors,
half of which had tumor shrinkage =30%. Most treatment-
related toxicities were grade 1 or 2, mainly nausea (46%),
vision disorders (45%), vomiting (39%), and diarrhea (29%).
In 15% of patients, grade 3 or 4 toxicities included elevated
ALT, dyspnea, and neutropenia. Two deaths were attributed
to treatment-related pneumonitis. Patient-reported outcomes
showed clinically significant improvement in symptoms of
pain, cough, dyspnea, and fatigue and overall preservation
of quality of life.!8

With the ground-breaking results of the PROFILE 1001,
PROFILE 1005, and PROFILE 1007 trials at hand, it was
only natural to evaluate the introduction of crizotinib as
a treatment option for previously untreated tumors. The
PROFILE 1014 trial was a Phase III trial comparing crizo-
tinib against standard of care platinum doublet in previously
untreated advanced ALK-rearranged non-squamous NSCLC.
This trial demonstrated the superiority of crizotinib in pro-
longing PFS (10.9 months vs 7 months; HR 0.454, 95% CI
0.346-0.596, P<<0.0001) and an approximately 30% higher
ORR. These results were announced at the 2014 American
Society of Clinical Oncology meeting and established upfront
crizotinib as the standard of care.

Crizotinib and central nervous

system disease

Brain metastasis is a common complication of lung adeno-
carcinoma occurring in approximately 45% of patients."
In a retrospective analysis of data from the PROFILE 1005
and PROFILE 1007 studies, a subset of 275 patients with
asymptomatic brain metastases at baseline randomized to
receive crizotinib had an intracranial disease control rate of
approximately 60% but an intracranial ORR of 7% while
achieving systemic response rates of approximately 50%.%
In 146 crizotinib-treated patients who developed disease
progression (PD) from the PROFILE 1001 and PROFILE
1005 trials, recurrences occurred most commonly in single
organs, and the most common single organ progression
occurred in the brain despite good systemic control with
continuing treatment.?! The poor cerebrospinal fluid (CSF)
penetration of crizotinib was documented in a case report of
an 18-year-old male with EML4-ALK-rearranged metastatic
NSCLC who had stable systemic disease while on crizotinib
but developed central nervous system (CNS) progression.

He was treated with crizotinib 250 mg twice daily for
2 weeks, following which CSF and serum concentrations of
crizotinib were measured showing a CSF-to-serum concen-
tration of 0.0026.%

Results of the ongoing PROFILE 1014 trial pertaining
to the intracranial efficacy of crizotinib were released at
the 2014 European Society for Medical Oncology meeting
(abstract 12250) showing a numerical improvement of the
intracranial time to progression in patients with baseline
intracranial events in the crizotinib-treated group (HR 0.60,
95% CI 0.34-1.05, P-value nonsignificant) compared to the
standard chemotherapy group (HR 0.45,95% CI 0.19-1.07,
P-value nonsignificant). Thus, although the current data sug-
gest that crizotinib can decrease the rates of CNS failure when
compared with systemic chemotherapy, many patients end up
progressing in the brain despite a good systemic control.

Mechanisms of resistance

Similar to the inevitable acquired resistance to erlotinib in
EGFR-mutated NSCLC, the antitumor effect of crizotinib is
relatively short lived due to acquired resistance, with most
patients progressing within the first 11 months.'” Lack of
tumor shrinkage in a subset of patients with EML4-ALK rear-
rangement in the ongoing PROFILE 1001 study indicates the
potential existence of primary resistance to ALK inhibition
as well.” Proven mechanisms of acquired ALK inhibition
resistance include target mutation, target amplification, and
target bypassing, which may coexist.?***

In a study published by Katayama et al four ALK tyrosine
kinase domain gene mutations accounted for 22% of resis-
tant cases, with each mutation conferring a variable degree
of resistance to crizotinib. These mutations were found to
cluster around the ATP-binding pocket of ALK; two of them
(G1202R, S1206Y) resulted in decreased affinity of crizotinib
to its binding site on the mutant ALK, another (L1196M) was
a gatekeeper mutation similar to the EGFR and BCR-ABL
gatekeeper mutations leading to resistance to its targeting
agents, and the forth (1151Tins) was located further away
from the crizotinib-binding site and is proposed to diminish
the affinity of ALK to ATP.? Additional mutations conferring
resistance to crizotinib have been identified.***’

Wild-type ALK gene amplification was detected in a
cell line of crizotinib-resistant samples with otherwise intact
downstream signaling explaining crizotinib resistance in that
line.? Copy number gain (CNG) was defined as an increase
of more than twofold of the mean of rearranged genes per
cell in a crizotinib posttreatment sample compared to pre-
treatment in the study by Doebele et al and was detected in
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18% of patients, half in whom it was the only abnormality.
In posttreatment samples with CNG, more copies of ALK
rearrangement per cell as well as more cells displaying the
rearrangement were detected by the standard break-apart
FISH probe.?*

Bypassing the ALK signaling pathway by ampli-
fication of wild-type EGFR and its ligands resulted in
ALK-independent activation of downstream signaling
cascades in cell lines otherwise sensitive to crizotinib,
similar to the MET amplification process bypassing EGFR
and conferring resistance to anti-EGFR therapy in EGFR-
mutated NSCLC. The combination of crizotinib and gefitinib
resulted in significant growth suppression, suggesting EGFR
amplification as a resistance mechanism.?® KIT and KRAS
amplification are the other two mechanisms reported that can
bypass ALK and maintain downstream signaling.?-**

The role of ceritinib in ALK-
mutated NSCLC

Ceritinib (LDK378) is a second-generation, ATP-competitive,
oral tyrosine kinase inhibitor with higher ALK selectivity
20 times more potent than crizotinib.?®? Early results
from the ASCEND-1 trial demonstrated the efficacy of
ceritinib in this Phase I international, multicenter trial
that treated both crizotinib-naive and crizotinib-treated
advanced ALK-rearranged NSCLC. Response rates of 62%
in crizotinib-naive and 56% in crizotinib-treated patients
were seen, with an ORR of 58% in patients who received
ceritinib in doses of 400 mg or more. The trial led to the
FDA approval of ceritinib on April 29, 2014 for patients
with ALK-positive, metastatic NSCLC with PD or who
are intolerant to crizotinib.**3! In crizotinib-resistant tumor
samples, ceritinib demonstrated efficacy in overcoming
their resistance in the more common mutations (L1196M,
G1269A, S1206Y, and 11171T), whereas tumors with other
mutations were also resistant to ceritinib (C1156Y, G1202R,
1151Tins, L1152R, and F1174C).?2* Gastrointestinal
adverse events were experienced in the majority of patients;
grade 1 or 2 nausea (82%), diarrhea (75%), and/or vomiting
(65%) and fatigue were reported in about half the patients.
Grade 3 or 4 toxicities were mostly elevated ALT (21%),
elevated AST (11%), diarrhea (7%), and elevated lipase
(7%) resulting in discontinuation of treatment in 6% due to
toxicities.’® Persistent gastrointestinal adverse events and
elevated aminotransferases limited dosing beyond 750 mg
as the minimal tolerated dose. Four cases of interstitial lung
disease were reported and one case of QT prolongation. All
adverse events resolved with discontinuation of treatment

and administration of standard treatments. Approximately
half of the total patient population required dose reduction,
and 62% of the patients on the 750 mg cohort had their dose
reduced, with a median duration of interruption of about
1 week. At doses above 400 mg, 1% of patients had a CR,
57% had a PR, 22% had stable disease, and 11% had PD
with a median duration of response in patients achieving a
CR or PR of 8.2 months and a median PFS of 7.0 months.
At doses less than 400 mg, 25% of patients had a PR (two out
of eight patients at 200 mg and 300 mg).*° Responses were
similar in crizotinib-naive and crizotinib-treated patients.*
Results of an extension and a subgroup analysis to the
ASCEND-1 trial were presented at the annual American
Society of Clinical Oncology 2014 meeting. In the extension,
246 patients with advanced ALK-rearranged NSCLC were
stratified into two groups, crizotinib-pretreated (n=163) and
crizotinib-naive (n=83). Patients were treated with ceritinib
750 mg daily for at least 18 weeks. The median ORR was
higher in the crizotinib-pretreated group compared to the
crizotinib-naive group (67% vs 41%). The median ORR
for the entire cohort was 60%, median duration of response
was 9.7 months, median PFS was 7 months, and time to
initial response was 6.1 weeks. Reported adverse events
were similar to initial reports.?> A subgroup analysis of the
ASCEND-1 trial set out to delineate interethnic variations in
safety and efficacy between Asians (n=82) and Caucasians
(n=156). Patient baseline characteristics were similar, but
more Caucasians were crizotinib pretreated. Overall, Asians
tolerated treatment better than Caucasians with lower grade
3—4 adverse events reported (55% and 72%, respectively),
and ceritinib was more efficacious in the Asian subgroup
compared to Caucasians with a median ORR of 69% and
57%, respectively, and a median duration of response of
10.1 months and 6.9 months, respectively. The investiga-
tors determined that these differences were not attributed
to crizotinib-pretreatment differences.®

Two Phase III trials are underway comparing ceritinib
to standard chemotherapy in previously untreated and
previously treated adult patients with ALK-rearranged,
advanced-stage NSCLC (ASCEND-4, ASCEND-5).

Future directions

In an era of targeted therapies and personalization in cancer
treatment, the ALK resistance is one platform model sup-
porting this direction. The increasing application of genomic
sequencing and advances in drug development resulted in
at least 12 agents currently being investigated as targets
for this relatively uncommon subtype of cancer in order to
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overcome the limitations of crizotinib. Ceritinib is the only
FDA-approved treatment for crizotinib-resistant cases to date.
Furthermore, the FDA recently granted breakthrough therapy
designation to AP26113 for the treatment of crizotinib-
resistant, metastatic ALK-rearranged NSCLC based on early
results of the ongoing ALTA trial (NCT02094573) which
were reported in the 2014 European Cancer Congress show-
ing a 72% systemic objective response and a 71% objective
response in brain metastases.**

Alectinib, a more potent and selective oral ALK inhibitor,
was recently approved in Japan and granted breakthrough
therapy designation by the FDA based on Phase I/Il data
from the AF-001JP trial showing a 93.5% ORR in crizotinib-
resistant patients.*> Crizotinib-resistant CNS recurrence
disease was evaluated in mouse models and showed efficacy
in brain tumor regression and survival consistent with results
of three patients with CNS disease in the AF-001JP trial,
attributed to alectinib’s high potency and its evasion of CNS
efflux mechanisms achieving higher concentrations in the
CSF 353 Alectinib was also effective in crizotinib-resistant
patients with the gatekeeper mutation (L1196M) as well as the
C1156Y, F1174L, G1269A, and 1151Tins mutations.?”-3

PF06463922 is another ALK inhibitor in development
designed to be a low-efflux substrate for P-glycoprotein
to achieve high CSF concentrations; it was also shown to
be effective against all mutation-driven crizotinib-resistant
tumors.*® Heat shock protein 90 (Hsp90) inhibitor mono-
therapy has been studied with results indicating inferior ORR
and less tolerable AE profile as well as poor CNS activity.*
Trials evaluating combination therapy with ALK inhibitors
postulating the synergistic effect of direct kinase inhibition
and disruption of cell signaling are currently underway.*

The advent of novel immunomodulatory therapies and
the positive responses seen in a multitude of cancers lead to
trials evaluating their responses in NSCLC. Early data from
ongoing Phase I trials using immune checkpoint inhibi-
tors targeting the programmed cell death receptor and its
ligand (PD-1 and PDL-1, respectively) as well as cytotoxic
T-lymphocyte-associated antigen 4 (CTLA4) show promis-
ing responses. A Phase I trial of the anti-CTLA4 agent ipili-
mumab plus crizotinib is currently accruing patients.

New challenges in drug

development

The large-scale paradigm shift in cancer treatment in the
past decades hallmarked by strong collaboration between
lab researchers, clinical investigators, and industry sponsors
is producing numerous compounds with unique potencies,

selectivity, and toxicity profiles. These new agents are being
studied in well-designed clinical trials set out to achieve
objective responses and are regulated by committees sup-
porting these efforts and expediting the drugs’ availability
for cancer patients.

The breakthrough therapy designation and accelerated
approval programs for drug development highlighted a
uniquely rapid introduction of the first ALK inhibitor, crizo-
tinib, followed by a second-generation inhibitor for a lethal
malignancy that suffered a paucity of breakthroughs prior to
the discovery of targeted therapies. These designations were
granted based on objective responses and PFSs and without
proven OS benefits. While ALK rearrangement is viewed
by most as a poor prognostic indicator, we have clearly seen
improved survival outcomes with the introduction of ALK
inhibitors. The cross-over nature of the study designs limits
our ability to detect significant OS outcomes, and long-term
prospective surveillance is needed.

Further, what is the optimal timing to introduce targeted
agents in relation to other treatment modalities in ALK-
rearranged NSCLC? Fast-forward a decade from now, it is
predicted that a myriad of systemic therapies will be avail-
able at the dispense of clinicians, including selective ALK
inhibitors, immunomodulatory agents, Hsp90 inhibitors,
and possibly novel chemotherapeutic agents. Crizotinib
provided patients with a median PFS of 11 months (PRO-
FILE 1014), after which the inevitable resistance develops.
To date, the only agent approved in crizotinib-resistant
tumors is ceritinib, an ALK inhibitor which demonstrated
activity in crizotinib-naive tumors, raising the question of
whether ceritinib should be advanced to the first-line setting
(NCTO01828099) or reserved as another line of treatment to
overcome crizotinib-resistant tumors, assuming the applica-
bility of the Response Evaluation Criteria in Solid Tumors
(RECIST) criteria in evaluating responses with kinase inhibi-
tors. Arguments for the latter approach are ceritinib’s less
tolerable AE profile, the sensitivity of crizotinib-resistant
tumors to other ALK inhibitors in contrary to resistance pat-
terns in EGFR-mutated tumors, as well as the lack of insight
on modes of resistance to ceritinib as a significantly more
potent inhibitor. Lastly, providing that Hsp90 inhibitors and
immunotherapies demonstrate positive responses, should a
combinatorial approach be implemented upfront to provide
more durable responses or should the different modalities
be utilized sequentially as different lines of treatment?
As of now, mature data on Hsp90 inhibitors are not available,
but early results favor a combination approach, if any, given
their lower response rates and less tolerable side effect profile
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Figure | Proposed treatment algorithm for ALK-rearranged advanced NSCLC.

Abbreviations: ALK, anaplastic large-cell kinase; NSCLC, non-small-cell lung cancer; PD, disease progression; Hsp90, heat shock protein 90.

compared to ALK inhibitors. Ipilimumab, nivolumab, and
pembrolizumab are immune checkpoint inhibitors gaining
ground in NSCLC, although their activity in the specific sub-
type on ALK-rearranged NSCLC is unlikely to be different
than non-ALK-rearranged tumors (Figure 1).

In addition, we are in the infancy stages of true personal-
ized medicine in “oncogene-addicted” cancers. Despite the
lag of its initial introduction in lung cancer, at the current
pace of development, it may surpass the efforts in other fields
to establish itself in a more advanced position. Most known
mutations that confer resistance to crizotinib are action-
able mutations using certain drugs while resistant to other
drugs in the same class (Table 1). The development of ALK
detection methods with higher sensitivity will likely lead to
increasing application of ALK inhibitors, and the application

Table | Overcoming crizotinib resistance patterns with selective
therapies in ALK-rearranged NSCLC

Resistance Targeted treatment

mechanism

1151 Tins Not identified

Cl156Y Alectinib, X396

F1174C Alectinib, ASP3026; resistant
to ceritinib

FI174L Not identified

GI1269A Ceritinib

GI202R Resistant to ceritinib

71T Ceritinib; resistant to alectinib

L1196M Alectinib, AP261 |3, ceritinib,
ASP3026, X396

LI152R Not identified

S1206Y Ceritinib

Bypassing EGFR AP261 13 — dual ALK/EGFR inhibitor

pathway

Abbreviations: NSCLC, non-small-cell lung cancer; ALK, anaplastic large-cell
kinase; EGFR, epidermal growth factor receptor.

of genomic sequencing in crizotinib-resistant cases can lead
to “personalization” of the treatment approach.

Lastly, does targeted therapy go hand-in-hand with
cost containment in medicine? Theoretically, the focus
on cost—benefit and the resultant increase in development
of supportive tools at the time of drug development (as a
biomarker detection kit) would lead to a more confident and
more cost-effective approach in delivering treatments with
selective agents against actionable targets and therefore a
decrease in overall cost. This was not translated in a Cana-
dian study assessing the cost-effectiveness of EML4-ALK
fusion gene testing along with first-line crizotinib using the
Markov model. The study showed a gain of 0.011 quality-
adjusted-life years (QALYs) compared with standard of
care with molecular testing along with first-line crizotinib
in patients with metastatic non-squamous NSCLC. The
incremental cost was Canadian $2,725 per patient and the
incremental cost-effectiveness ratio (ICER) was $255,970
per QALY gained. Patients with EML4-ALK advanced
NSCLC tested and treated with crizotinib gained 0.379
additional QALY's and cost an additional $95,043 compared
with standard of care and produced an ICER of $250,632
per QALY gained. The major driver of cost-effectiveness
noted was drug price.*! A more selective strategy in testing
patients for EML4-ALK is more economically feasible in
a time of high health care costs.

In conclusion, the compilation of data has led to a
general consensus among experts and a shift in the stan-
dard of care management of a newly diagnosed patient
with ALK-rearranged NSCLC, becoming largely targeted
therapy driven with upfront crizotinib and reserving ceri-
tinib for resistant disease as of the time of submission of
this manuscript.
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