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ABSTRACT

Background Tyrosine kinase inhibitors (Tkis) have dramatically improved the survival of patients with ALK-
rearranged (ALK+) non-small-cell lung cancer (NscLc). Clinical trial data can generally compare drugs in a pair-
wise fashion. Real-world collection of health utility data, symptoms, and toxicities allows for the direct comparison
between multiple TKI therapies in the population with ALK+ NSCLC.

Methods In a prospective cohort study, outpatients with ALK+ recruited between 2014 and 2018, treated with a
variety of TKIs, were assessed every 3 months for clinico-demographic, patient-reported symptom and toxicity data
and EQ-5D-derived health utility scores (HUS).

Results In 499 longitudinal encounters of 76 patients with ALK+ NSCLC, each TKI had stable longitudinal HUs when
disease was controlled, even after months to years: the mean overall HUs for each Tki ranged from 0.805 to 0.858, and
longitudinally from 0.774 to 0.912, with higher values associated with second- or third-generation Tkis of alectinib,
brigatinib, and lorlatinib. Disease progression was associated with a mean Hus decrease of 0.065 (95% confidence
interval: 0.02 to 0.11). Health utility scores were inversely correlated to multiple symptoms or toxicities: rho values
ranged from —-0.094 to —0.557. Fewer symptoms and toxicities were associated with the second- and third-generation
TKis compared with crizotinib. In multivariable analysis, only stable disease state and baseline Eastern Cooperative
Oncology Group performance status were associated with improved Hus.

Conclusions There was no significant decrease in HUS when patients with ALK+ disease were treated longitudi-
nally with each Tk, aslong as patients were clinically stable. Alectinib, brigatinib, and lorlatinib had the best toxicity
profiles and exhibited high mean HUS longitudinally in the real-world setting.
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BACKGROUND

The ALK chromosomal rearrangement, found in approx-
imately 4% of all lung adenocarcinomas, leads to an ALK
fusion protein oncogenic driver!2. It frequently occurs in
younger nonsmokers with a greater likelihood of metas-
tasis to the brain, pleura, and peritoneum?*. Crizotinib
was the first tyrosine kinase inhibitor (TK1) targeting the
ALK-rearrangement, and it demonstrated dramatically
improved progression-free survival and higher objective
response rates (thatis, major shrinkage of the cancer) when
compared with standard chemotherapy>8. However, crizo-
tinib eventually leads to drug resistance through several
mechanisms, including secondary resistance ALK muta-
tions”® and inadequate blood-brain barrier penetration by
the drug®'0. Subsequent generations of ALK inhibitors are
more potent, cross the blood-brain barrier, and target dif-
ferentsecondaryresistance mutations. Ceritinib, alectinib,
brigatinib, and lorlatinib have all demonstrated efficacy in
second-line treatment, and several in first-line!!-!3. Clinical
trials have compared individual Tkis with chemothera-
py>®1L14 or crizotinib!>1%; however, direct comparisons of
the activity and toxicity profiles of newer-generation ALK
inhibitors are lacking.

Health technology assessments (HTAs) weigh the costs,
risks, and benefits of treatments to determine incremental
benefit and often use quality-adjusted life—years (QALYs),
particularly in countries with publicly funded health care
systems!’. Health utility scores (HUS), which summarize
quality of life in a single value where 1.0 is perfect health
and 0 is the worst health possible, are typically used to
determine QALY'® and then used in economic analysis
and modelling.

Studies have compared quality of life and utilities be-
tween TKIs and chemotherapy through the use of clinical
trial data'®-?2. Although meaningful, these results are not
representative of the broader ALK-rearranged population,
because patients enrolled in clinical trials are often health-
ier to meet inclusion criteria. Health utility scores derived
from observational or real-world studies have typically
generated aggregated values across broad groups of lung
cancers and are not ALK-specific.?324 The rarity of patients
with ALK-rearranged lung cancer and its treatment with
a variety of targeted therapies pose a challenge to the ap-
plication of previous real-world utility values. Given that
indirect measurements of HUS are derived from healthy
reference populations?, it becomes important not only to
collectreal-world health utility data prospectively, but also
to demonstrate that HUS are correlated with known factors
that affect quality oflife, such as symptoms and treatment
toxicity. In this study, we

report HUS longitudinally, by different TkI treatments
and disease states (defined as disease that is stable or
progressing by imaging).

correlate HUS with patient-reported symptoms and
toxicities, especially given that the toxicities associated
with the common ALk-targeted TKIs differ from toxici-
ties associated with chemotherapy?326:27,

determine other clinical factors associated with HUS
in this unique patient population.

METHODS

In this prospective observational, single-institution,
research-ethics approved (UHN REB no. 06-639CE) cohort
study, eligible clinical outpatients had metastatic, histolog-
ically confirmed ALK+ NscLC and were capable of providing
informed consent. Patients were required to be fluentin 1
of the more than 24 languages of the HUS assessment tool
EQ-5D-5L (EuroQol Research Foundation, Rotterdam,
Netherlands).

Recruitment occurred at the Princess Margaret Can-
cer Centre (Toronto, Ontario) from November 2014 to July
2018 during outpatient clinic visits (encounters) as sched-
uled by the treating physician. Patients could enrol at any
time during their disease course, before or during first-line
or subsequent-line treatment.

After providing informed consent, patients completed
the following surveys: a single baseline clinico-demographic
survey, where baseline was defined as the date of study
entry; the 5-question EQ-5D-5L survey that was used to
generate HUS based on Canadian reference values?%; avisual
analog scale on which patients rated their overall health
that day on a scale from 0 to 1002%; a modified version of
the Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events (PRO-CTCAE)?? to
collect treatment toxicities; and the Edmonton Symp-
tom Assessment System (£sas)3? to assess cancer-related
symptoms as previously validated. Excluding the baseline
clinico-demographic questionnaire, all other surveys
were administered every 3 months until death, last known
follow-up, or patient withdrawal. Research coordinators
approached patients for all surveys, but the surveys them-
selves were self-administered, sometimes with a family
member or independent translator.

Clinical data were extracted from medical records to
determine characteristics at diagnosis, such as diagnosis
date, stage, and Eastern Cooperative Oncology Group
(Ecoq) performance status (0-4, where 0 is fully active and
able to carry out all activities without restriction); prior
and current treatment history; and patient health status at
every survey time point (or encounter), which was deter-
mined by review of radiologic imaging results, treatment
information, and changes (such as dose modifications,
dose discontinuation, and dose delays). Health states at
each encounter were categorized as stable on a specific
systemic (thatis, drug) therapy, stable off systemic therapy
(which were mostly assessments at the time of diagnosis),
or having disease progression. To ensure validity, these
health states were determined independently by multiple
clinicians for a subset of patients, with discrepancies re-
solved by consensus.

Statistical Analysis

Descriptive summary statistics were used to report base-
line patient characteristics of the cohort. Health utility
scores were compared between treatments and between
stable and progressing health states (within treatments)
using t-tests. Longitudinal Hus were stratified by treatment;
trends in HUS over time in each treatment group were visu-
alized by fittinglocal regression models (locally estimated
scatterplot smoothing).
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Toxicities and symptoms were captured using PRO-
CTCAE and ESaAs tools as already described and compared
between treatments using mean grades. Individual HUS
by specific symptoms or toxicities were presented in box-
plots, and Spearman rank correlation coefficients, rho,
were calculated. Cut-offs for correlational rho values were
defined as mild: + 0.2-0.39; moderate: + 0.4-0.59; strong:
+ 0.6 or greater.

Inregression analysis, to account for multiple observa-
tions per patient, HUS across time points were collapsed into
a single mean HUS per patient, per treatment, per disease
state (stable disease or progression). Unadjusted linear
regression analysis was performed to assess associations
between clinico-demographic variables and HUs. Predic-
tors of HUS were then identified by fitting a multivariable
linear model; backwards model selection was applied to
reduce the predictors in the final model to only those that
significantly contributed to improved model fit. All tests
were 2-sided; statistical significance was defined as p < 0.05.
The statistical analysis was conducted in the R software
application (version 3.5.2: The R Foundation for Statistical
Computing, Vienna, Austria).

RESULTS

The studyincluded 76 patients. There were 499 encounters,
a mean of 6.6 encounters per patient (range: 1-14). At the
first encounter, 32 patients were receiving a TKI, 6 were on
chemotherapy, and 38 had no treatment or were newly
diagnosed. Three patients withdrew consent to continue
follow-up at 2, 4, and 7 months after study entry respect-
ively; 4 patients periodically withdrew consent but then
subsequently agreed to continue completing the surveys,
of whom 2 repeatedly withdrew and agreed to continue
multiple times. Overall, 17% of the planned baseline or
longitudinal assessments were missing, mainly because of
survey fatigue or being missed at random by the research
coordinators during clinic visits. For patients with mul-
tiple encounters, the median time between encounters
was 70.5 days (interquartile range: 77 days).

Table 1 shows the baseline clinico-demographic
features of study participants at the time of diagnosis of
stage1vdisease. The majority were never-smokers, typically
younger than the usual patient with lung cancer (median
age was 60 years), equally divided between men (49%) and
women (51%), with a mix of South Asian (9%), East Asian
(47%), and white (38%) patients.

Longitudinal HUS, Treatment, and Health State

Mean Hus for all encounters separated by disease state and
treatment are reported in Table 11. Mean HUS were relatively
high for all treatments when disease activity was stable,
ranging from 0.805 to 0.858. Comparisons between disease
states for individual TKI treatments were not statistically
significant. There was a significant difference in mean HuUs
between patients who had stable compared with progres-
sive disease, with a mean decrease of 0.065 (95% confi-
dence interval: 0.02 to 0.11) as shown in Table 111. Patients
who were treatment-naive had the lowest mean HUS [0.733
(range: 0.62-0.84)]. Of patients who provided longitudinal
HUs values for both the pretreatment and stable-on-TK1

TABLE 1 Characteristics of 76 patients at the time of diagnosis (Dx) of
metastatic (stage 1V) disease

Characteristic Value
Age (years)
Median 60
Range 31-92
Sex [n (%) men] 37 (49)
Ethnicity [n (%)]
East or Southeast Asian 36 (47)
White 29 (38)
Other 11 (14)
Smoking status [n (%) never-smoker] 15 (20)
Education [n (%) no postsecondary] 22 (29)
Employment [n (%) employed] 32 (42)
Marital status [n (%) married] 53 (70)
ECOG PS
0 26 (34)
1 38 (50)
2 4 (5)
Not available 8 (11)
Histology [n (%) adenocarcinomal] 71 (93)
First-line drug [n (%) TKI] 44 (58)
First encounter drug [n (%)]
Tyrosine kinase inhibitor 32 (42)
Chemotherapy 6 (8)
At Dx or not on treatment 38 (50)
Sites of metastasis at first encounter [n (%)]
0 13 (17)
1 28 (37)
>2 35 (46)
Pleura 22 (29)
Lymph node 25 (33)
Brain 23 (30)
Liver 9(12)
Bone 26 (34)
Adrenal gland 2 (3)

ECOG PS = Eastern Cooperative Oncology Group performance status.

health states (n = 9), an improvement in the mean HUS
was documented: mean HUS pre-TKI were 0.694, and at first
documentation of stability, mean HUs were 0.816. Although
there was a mean difference of 0.123 (95% confidence
interval:-0.07 to-0.31), the lack of statistical significance,
p =0.176, was likely due to small numbers.

Figure 1 describes longitudinal Hus while patients
were stable on TKI therapy. Most TkIs had relatively similar
mean HUS and remained stable over a long treatment per-
iod. Although the mean HUS was numerically higher for
patients treated with alectinib and brigatinib/lorlatinib
than for those treated with crizotinib and ceritinib, there
was considerable overlap of individual Hus values.
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TABLE Il  Mean health utility scores (HUS) between treatments, per encounter

Current drug Stable disease Progressing disease
Encounters (n) Mean HUS p Value? Encounters (n) Mean HUS
Crizotinib 107 0.812 Reference 30 0.779
Ceritinib 110 0.805 0.75 16 0.752
Alectinib 37 0.852 0.08 10 0.838
Brigatinib 21 0.834 0.20 10 0.707
Lorlatinib 17 0.832 0.56 3 0.799
Single-agent CTxP 37 0.827 0.60 16 0.729

2 By t-test, compared with crizotinib.
b Because of small numbers, no data are presented for 7 platinum doublet chemotherapy encounters.

TABLE Ill  Univariable and multivariable regression analyses of clinico-demographic factors affecting health utility scores, by health state
Variable Health utility scores in Change in health utility scores
univariable analysis in multivariable analysis
Mean 95% Cl p Value? B 95% ClI p Value?
Sex
Women 0.759 0.72t0 0.79 0.053
Men 0.803 0.78 t0 0.83
Age at Dx
<65 years 0.787 0.76 to 0.81 0.557
>65 years 0.773 0.73 to 0.81
Health state
Stable 0.810 0.79 to 0.83 0.012 Reference
Progressing 0.743 0.70 to 0.79 -0.065  -0.113 to -0.017 0.008
Treatment-naive 0.733 0.62 to 0.84 -0.087 -0.189 t0 0.014 0.091
ECOG PS at stage IV Dx
0 0.826 0.80 t0 0.86 0.003 -0.075  -0.121t0-0.028  0.002
1 0.744 0.71 t0 0.78
2 0.818 0.74 to 0.90
Line of treatment
0 0.824 0.77 t0 0.88 0.001
1 0.776 0.75t0 0.80
2 0.813 0.79 to 0.84
3 0.843 0.81 to 0.87
>4 0.762 0.72 t0 0.80
Treatment at encounter
Crizotinib 0.787 0.75 to 0.82 0.333
Ceritinib 0.748 0.67 to 0.82
Alectinib 0.845 0.79 to 0.90
Other TKI 0.777 0.73 to 0.82
Chemotherapy 0.763 0.68 to 0.85
None or other treatment 0.775 0.73 to 0.82
Metastatic sites
0 0.827 0.79 to 0.86 0.039
1 0.806 0.78 to 0.83
2 0.751 0.70 to 0.80
3 0.723 0.64 to 0.81
4 0.789 0.73 to 0.84
Brain metastasis
No 0.795 0.77 to 0.82 0.191
Yes 0.765 0.73 t0 0.80
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TABLE Ill Continued

Variable Health utility scores in Change in health utility scores
univariable analysis in multivariable analysis
Mean 95% CI p Value? B 95% CI p Value?

Bone metastasis

No 0.803 0.78 to 0.83 0.025

Yes 0.751 0.71t0 0.79
Liver metastasis

No 0.787 0.77 t0 0.81 0.206

Yes 0.739 0.64 to 0.84
Pleural metastasis

No 0.778 0.75 to 0.80 0.461

Yes 0.799 0.76 to 0.84
Lymph node metastasis

No 0.795 0.77 to 0.82 0.102

Yes 0.755 0.71 to 0.80

Cl = confidence interval; Dx = diagnosis; ECOG PS = Eastern Cooperative Oncology Group performance status; TKI = tyrosine kinase inhibitor.

a Significant values shown in boldface type.
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FIGURE 1 Mean health utility scores (HUS) over time, by tyrosine

kinase inhibitor treatment, for patients clinically and radiologically
stable on therapy. The HUS in each treatment group were modelled
using locally estimated scatterplot smoothing. When fewer patients than
25% of the original number were present, lines are dotted to reflect
potential survivor bias. The first 6 weeks of treatment are marked with
a box (“Treatment initiation”) to represent the typical length of time
required for patients to respond to therapy.

Correlation of Patient-Reported Toxicities and
Symptoms and HUS

Mean toxicity and symptom scores of each treatment (as
measured by PRO-CTCAE and ESAS) are shown in Figure 2 as
mean ratios of symptom and toxicity raw scores relative
to crizotinib; this figure also depicts the relative severity
of symptoms and toxicities in a descriptive heat map,
where green represented less severe or fewer symptoms
or toxicities relative to crizotinib, and red represented
greater or more severe symptoms or toxicities. Symptoms
or toxicities were fewer with alectinib, brigatinib, and lor-
latinib than with crizotinib. Relative to crizotinib, ceritinib
was associated with some greater and some less severe
symptoms or toxicities. As a comparator, single-agent che-
motherapy (pemetrexed) demonstrated worse symptoms

and toxicities relative to the TxIs, including pain, dyspnea,
depression, and anxiety. Within individual symptoms
or toxicities, ceritinib had greater visual and gastrointesti-
nal toxicity, while those receiving brigatinib and alectinib
reported lower anxiety and depression scores.

Figure 3 demonstrates the correlation between severity
of toxicities or symptoms and HUS among patients with
stable disease. Higher severities of 5 out of 6 PRO-CTCAE and
all 9 Esas items were each mildly to moderately associated
withlower HUs (Spearman rho:-0.15to-0.557); these were
all statistically significant (p < 0.05). There was no signifi-
cantcorrelation between HUS and constipation (rho:—0.094;
p=0.18). Anxiety and pain generated the correlations with
the largest magnitude, each with rho values below -0.50.

Clinical Factors Affecting HUS

The association between clinico-demographic factors
and HUS were assessed using linear regression (Table 111).
Univariable analysis showed that the number of overall
sites of metastases was inversely associated with HUS (p =
0.039). Bone metastases were the only specific metastatic
site that demonstrated a significant association with HUS
(p = 0.025). Men also trended toward significantly higher
HUS in univariable analysis (p = 0.053). Multivariable an-
alysis with backwards selection identified only progressive
disease and ECoG for retention in the final model. Compared
with patients with stable disease, patients with progressive
disease had significantly lower HUS (p = 0.008), whereas an
inverse relationship was seen between ECOG, status and
HUS (p =0.002). Disease progression was associated with a
mean HUS drop of 0.065, while increasing ECOG score was
associated with a mean HUS drop of 0.075.

DISCUSSION

The population with ALK+ lung cancer isunique in its clini-
co-demographic characteristics. Our patient cohort was
representative of this population®'-13, including having
ayounger median age at diagnosis®!, a high proportion of
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Crizotinib Ceritinib Alectinib Brigatinib Lorlatinib  Pemetrexed
1 1.25 0.81 0.90 1.02 1.16 Visual disorders
1 1.10 0.97 1.02 1.07 1.03 Fatigue
1 0.80 1.20 0.67 0.52 0.61 Constipation
1 1.33 0.68 0.69 0.86 0.82 Diarrhea PRO-CTCAE
1 1.10 0.95 0.61 0.74 0.93 Vomiting
1 0.92 0.78 0.88 0.62 0.78 Decreased Appetite
1 1.09 0.73 0.66 0.61 0.91 Nausea
1 1.05 0.83 ).43 0.74 Nausea
1 0.76 0.75 ) 0.90 Appetite
1 0.77 0.74 0.90 0.77 1.07 Tiredness
1 0.68 051 0.98 0.90 1:19 Drowsiness
1 0.92 0.51 1.08 0.42 1.34 Pain ESAS
1 0.90 0.75 0.96 115 Dyspnea
1 0.94 0.53 0.45 0.96 Depression
1 1.07 0.68 0.52 1.19 Anxiety
1 0.78 0.86 0.87 0.63 0.96 Well-being

FIGURE 2 The mean ratio of symptoms and toxicities for second- and third-generation tyrosine kinase inhibitors compared with crizotinib. The
mean ratios are generated using raw values from the Likert scales of individual items on the Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events (PRO-CTCAE: United States, National Cancer Institute) and the Edmonton Symptom Assessment System
(ESAS). Mean ratios are presented as a “heat map,” in which green means symptoms that are less severe than those with crizotinib, and red means
symptoms that are more severe, with yellow being neutral. All values for crizotinib are 1, because they serve as the reference for individual symptoms.

Asian patients, and a high proportion of patients presenting
with brain metastases3?33, This prospective evaluation
assessed the longitudinal HUS of patients taking any of
the available aLk-targeted TKis. Despite variable baseline
HUS values, once ALK-targeted therapy was started, re-
gardless of the line of therapy, mean Hus values ranged
from 0.770 to 0.920 longitudinally for the various ALk-
targeted drugs. The more recently developed ALK inhibi-
tors of alectinib, brigatinib, and lorlatinib had the highest
sustained mean HUS, with values exceeding 0.830, while
crizotinib and ceritinib had lower mean Hus values, al-
though these remained above 0.760.

A visual summary of HUS values using a heat map
revealed informative associations across therapies. Our
results were also consistent with previously reported clini-
caltrial data: patients receiving alectinib have been shown
to have lower rates of adverse events when compared with
crizotinib in the ALEX trial'®, and likewise with brigatinib
and gastrointestinal symptoms of all grades or severity in
the ALTA-1L trial'®. Chemotherapy is generally reserved for
ALK patients who have exhausted all TKI treatments; this
may explain the worse symptoms and toxicities seen with
pemetrexed chemotherapy, when compared with TKis.

Disease progression was associated with statistically
significant lower HUS in all treatments, when compared
with stable disease. This difference was also clinically
significant. This demonstrated that the excellent state of
health enjoyed by stable ALK+ patients on targeted ther-
apy was not due to inherent disease characteristics, but
rather due to disease control with ALk-targeted drugs. The
observed difference in HUS between disease states also
supports a quality-of-life-based clinical benefit of receiv-
ing ALk-targeted therapy that was in addition to improved
progression-free survival.

There were mild to moderately strong correlations be-
tween HUS and symptoms and toxicities that were assessed
by EsAs and PRO-CTCAE tools respectively. These associations
also affirmed the validity of the EQ-5D-5L—derived HUS
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0751 Q # ? L£r| = ﬁ E
0.50
8,5 tho=-0094 tho = -0.385 rho = -0.150
& |p=0u179 p <0.001 p=0.030
z
B
£ 1.004 E
E == H
I
% # ﬂj = =
050
0.25] rho =-0.398 rho = -0.482 rho = -0 403
p<0.001 p<0.001 p <0001
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

PRO-CTCAE Scores

Decreased A

B

Depression

1.00
078 %I |$| g % ’J__‘ %l I_‘—‘_I
0.50 ‘
rho = -0.657 rho = -0.369 rho = -0.430
0.25{p <0.001 p < 0.001 p<0.001
1.00 | | |
o TS T
®
3 |
Toso
rho = -0.405 rho = -0.311 rho = -0.398
0254 p <0001 p < 0.001 p<0.001
1.00
0.75
—
0.50
rho = -0.510 rho = -0.415 rho = -0.455
0.254P <0.001 p < 0.001 p<0.001
0-3 46 7-10 0-3 46 7-10 03 46 7-10

ESAS Score

FIGURE 3 Association between the severity of health utility scores (HUS)
and either (A) the toxicities on the Patient-Reported Outcomes version of
the Common Terminology Ciriteria for Adverse Events (PRO-CTCAE: United
States, National Cancer Institute) or (B) symptom scores on the Edmonton
Symptom Assessment System (ESAS) for patients stable on treatment.
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values in our patient population. However, equally im-
portant is that these correlations support the sensitivity
of EQ-5D-5L-derived HUS measurements to differences
in clinico-demographic factors, symptoms, and toxicities
expected to be associated with health utility. Across all
symptoms and toxicities except for constipation, a great-
er severity score was associated with lower HUS scores,
with most associations both statistically significant and
with moderate correlational rho values between —0.4 and
—0.5 that would be considered clinically relevant.

In our multivariable analysis of factors associated with
HUs, we identified thathaving stable disease state and better
baseline ECOG performance scores were significantly and
independently associated with higher HUs. As both of these
factors are clinically relevant and associated with HUS, this
further validates EQ-5D-5L as an appropriate instrument
to capture HUS in the population with ALK+ lung cancer.

Cost-effectiveness evaluations have generally used
data from clinical trials?%3435 The mean HUS value
0f 0.820 for crizotinib treatment from the PROFILE 1007 trial
was derived from EQ-5D'9, which was similar to our pro-
spective observational EQ-5D-5L-derived mean HUS
of 0.812. In contrast, the ALTA trial attempted to convert
the European Organisation for Research and Treatment
of Cancer’s QLQ-30 scores into HUS and found derived HUS
values ranging from 0.710 at baseline to 0.780 at the 5th
cycle (5 months after initiation of brigatinib)3¢. These
ALTA conversions might have been overly conservative,
given that HUS values in this present study of patients on
brigatinib measured during stable disease had mean val-
ues of 0.834. Further, we generated values within a single
cohort for each of the 5 commercially available ALk-targeted
agents, something not possible in the clinical trial setting
that usually compares two TKIs at one time.

Nonetheless, there are several limitations in this study.
The low prevalence of patients with ALK+ lung cancer
resulted in a modest sample size for our single-institution
study, despite the fact that our centre is a comprehen-
sive cancer centre focused on molecularly targeted lung
cancers, such as ALK+ disease. As some of the agents are
newly commercially available, our longitudinal assess-
ments provide stable data between 10 and 22 months after
treatment initiation, depending on the targeted agent. In
the longitudinal analysis, patients contributed different
amounts of data at different time points in their treatment;
this may contribute to bias in the locally estimated scat-
terplot smoothing curve (Figure 1). There may have been
slight referral biases towards fitter patients, given that our
institutionis a tertiary referral centre for patients with lung
cancer. Finally, our study was conducted at a single site
and, as such, our findings may not be directly applicable to
other cancer centres with different resources and patient
populations, which might influence general quality of life
experienced by patients.

CONCLUSIONS

The routine capture of symptom, toxicity, and HUs data
prospectively in all patients with ALK+ is imperative for
economic analyses where many therapeutic options are
available. Health utility values were similar to clinical

trial-based EQ-5D-5L-derived HUS. These HUS values cor-
related with most individual symptoms and toxicities asso-
ciated with ALk-targeted agents. Symptoms, toxicities, and
Hus values were all consistent: ceritinib and crizotinib had
greater gastrointestinal symptoms and toxicities leading
to slightly lower HuUs values, while alectinib, brigatinib,
and lorlatinib had fewer gastrointestinal symptoms and
toxicities. This partly contributed to higher longitudinal
Hus values. In the absence of population-based studies, our
single-institution study serves as a surrogate for capturing
patients who might not have been included in clinical
trials. We found relatively high HUs values among patients
with ALK+ which was maintained over time when disease
remained stable.
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