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ABSTRACT

Objective: To describe patient characteristics, treatment patterns, healthcare resource utilization (HRU),
and costs among patients with anaplastic lymphoma kinase (ALK)-positive non-small cell lung cancer
(NSCLQ) receiving ceritinib in second or later line of therapy.

Methods: Adult patients with NSCLC receiving ceritinib were identified from two large US claims data-
bases (2006-2015). Patient characteristics, comorbidity profile, treatment patterns prior to ceritinib, and
ceritinib dosing patterns were described. All-cause, HRU, and costs incurred during the observation
period after ceritinib initiation were reported per patient per six months.

Results: One hundred sixty-four patients were included (mean age 54.2years, 57.3% female); the
majority had metastatic disease (94.5%) and the average Charlson Comorbidity Index was 7.6. 150
(91.5%) patients received crizotinib prior to ceritinib — average crizotinib duration was 10.2 months and
time between crizotinib discontinuation and ceritinib initiation was 2.1 months (median=0; 25th-75th
percentile=0-0.8). Most patients (73.8%) initiated ceritinib on the recommended dose (750 mg) and
maintained the dose until the end of the observation period (mean of 7.4 months) or ceritinib discon-
tinuation; 61 (37.2%) patients discontinued ceritinib during the observation period. A total of 76
(46.3%) patients had at least one inpatient admission during the observation period after ceritinib initi-
ation. Mean total healthcare cost per patient per six months was $111,468.

Conclusions: Patients with ALK-positive NSCLC receiving ceritinib had a high comorbidity burden and
generally started ceritinib on the recommended dose quickly after crizotinib discontinuation. Medical
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costs accounted for nearly a half of the total healthcare costs.

Introduction

Rearrangements in the anaplastic lymphoma kinase (ALK)
gene are found in 3-7% of patients with non-small cell lung
cancer (NSCLC) [1. In 2011, the Food and Drug
Administration (FDA) approved the first ALK inhibitor, crizoti-
nib, for the treatment of ALK-positive NSCLC [2]. Although
clinical trial data have demonstrated longer median progres-
sion-free survival (PFS) and higher response rates in patients
with ALK-positive NSCLC treated with crizotinib compared
to those treated with chemotherapy [3,4], resistance to crizo-
tinib typically arises within one to two years of treatment
initiation [5-8].

Until 2014, treatment options for patients who became
resistant to or progressed on crizotinib were limited, and
many of these patients did not receive further antineoplastic
pharmacological therapy [9-11]. In response to patients’
resistance to crizotinib and the need for effective post-crizoti-
nib treatment options, second-generation ALK inhibitors
have been developed against secondary ALK mutations
responsible for resistance to crizotinib [7]. One of these

second-generation ALK inhibitors is ceritinib, approved in
April 2014 in the United States (US) by the FDA for the treat-
ment of patients with metastatic ALK-positive NSCLC [12].
The approval of ceritinib was based on an open-label, single-
arm trial and clinical activity has been confirmed in subse-
quent phase Il and Il studies [13-16]. Remarkably, in enzym-
atic assays, ceritinib was found to be 20 times more potent
than crizotinib against ALK [17].

Most of the published data on ceritinib efficacy and safety
come from clinical trial data; real-world data are limited. The
first real-world description of patient characteristics, treat-
ment and dosing patterns, and early outcomes associated
with the use of ceritinib following crizotinib therapy in US
clinical practice was provided by a recent chart review study
including 58 patients with locally advanced or metastatic
ALK-positive NSCLC [18]. Results from this study showed that
69% of these crizotinib-experienced patients achieved com-
plete or partial response to ceritinib, regardless of metastatic
sites or initial dose received. Results from this study also sug-
gested that administering ceritinib at a lower dose with food
might lead to fewer gastrointestinal (GI) adverse events (AE)
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without apparent changes in the response rate. Data from
the ongoing ASCEND-8 trial has confirmed that the adminis-
tration of ceritinibb 450mg daily with food significantly
reduces Gl side effects with a pharmacokinetic profile similar
to 750mg taken in a fasted state [19,20]. In addition,
ASCEND-8 demonstrated that administering ceritinib 450 mg
with a low-fat diet led to less frequent dose reductions/inter-
ruptions, a better relative dose intensity than the 750mg
fasted dose, and comparable clinical efficacy with a median
PFS of 17.6 (95% Cl: 8.5-NE) months and a 15-month PFS rate
of 66.4% (95% Cl: 46.5-80.4) [20].

In this study, the objective was to analyse patient charac-
teristics, treatment patterns, healthcare resource utilization
(HRU), and healthcare costs among patients with ALK-positive
NSCLC initiated on ceritinib in second or later line of therapy
in US clinical practice.

Methods
Data source

Data were obtained and pooled together from two of the
largest US administrative commercial claims databases cover-
ing the period from 1 January 2006 to 31 December 2015.
The data represent the medical and pharmacy claims of
insured employees and their dependents, as well as
Medicare-eligible retirees with employer-provided Medicare
Supplemental plans. Data were fully de-identified and com-
plied with the patient confidentiality requirements of the
Health Insurance Portability and Accountability Act; no insti-
tutional review board approval was required.

Inclusion criteria and study design

A retrospective, observational cohort design was used.
Patients were included in the study if they were at least
18years of age, had at least one diagnosis of lung cancer
([International Classification of Diseases, Ninth/Tenth Revision,
Clinical Modification] ICD-9CM codes 162.2x-162.9x and ICD-
10 CM codes C34.xx), had at least one prescription fill for ceri-
tinib, and had continuous health plan enrolment for at least
six months before (baseline period) and at least one month
after the first prescription fill for ceritinib. Patients were
excluded if they were enrolled in a clinical trial during their
continuous health plan enrolment (ICD-9CM code V70.7 and
ICD-10CM code Z006).

Description of patient characteristics

Patient characteristics assessed at the time of ceritinib initi-
ation included age, gender, and type of health plan.
Characteristics assessed during the baseline period included
comorbidities from a comprehensive list of physical and
mental conditions; only those with a prevalence of >5%
were reported [21,22]. Furthermore, the Charlson
Comorbidity Index (CCl) score [23] and location of metastases
were measured based on diagnoses recorded during the pre-
ceritinib period (i.e. from start of continuous healthcare plan
enrolment to ceritinib initiation).

Treatment patterns

Descriptive information on cancer-directed therapies (chemo-
therapy, targeted therapy, radiotherapy, radiosurgery, and
lung surgery) received during the pre-ceritinib period was
summarized. The proportion of patients who received crizoti-
nib prior to ceritinib, crizotinib treatment duration, and the
number of months between crizotinib discontinuation (i.e.
last day of supply) and ceritinib initiation were also reported.
In addition, among patients who used crizotinib and did not
immediately switch from crizotinib to ceritinib, the propor-
tion of patients who used another cancer-directed therapy
and the type of therapy received between crizotinib discon-
tinuation and ceritinib initiation were summarized.

Ceritinib starting daily dose, average daily dose during the
course of therapy, dose modification patterns (i.e. ceritinib
daily dose changes over time, regardless of the number and
duration of prescription fills), and time from ceritinib initi-
ation to first dose reduction (i.e. decrease in the daily dose
of at least 150mg/day from initial dose [12]) were also
described. The level of adherence to ceritinib was measured
using the medication possession ratio (MPR), calculated as
the number of days of medication supplied while on treat-
ment divided by the duration of treatment, was also
described. The number and duration of treatment interrup-
tions (at least seven days) between ceritinib prescriptions,
the proportion of patients who discontinued ceritinib (dis-
continuation date was defined as the last day of supply of
the last prescription fill for ceritinib, regardless of treatment
gaps) and the time from ceritinib initiation to discontinuation
was also described. Among patients who discontinued ceriti-
nib, the most commonly used therapies (antineoplastic,
radiotherapy, radiosurgery, lung surgery, and other hospice
care services) were also summarized.

Treatment patterns were summarized using means,
medians, and standard deviations for continuous variables
and frequencies and proportions for categorical variables.
Dose modification and duration of therapy endpoints were
assessed based on Kaplan-Meier analyses to account
for censoring.

All-cause HRU and healthcare costs

All-cause HRU and healthcare costs were measured during
the observation period after ceritinib initiation, that is, from
ceritinib initiation until the end of continuous health plan
enrolment or end of data availability, whichever occurred
first. HRU included the number of inpatient (IP) admissions,
number of IP days, days with durable medical equipment
(DME) services, days with emergency care (EC) services, and
number of outpatient (OP) visits.

Total healthcare costs included pharmacy and medical
costs. Medical costs comprised IP, DME, EC, OP, and other
medical costs. Healthcare costs were measured from a payers’
perspective and included the total amount reimbursed by
the private payer and the amount covered by the coordin-
ation of benefits (COB), excluding deductibles and copay-
ments. Costs were adjusted for inflation using the US Medical
Care Consumer Price Index (CPI) from the Bureau of Labor



Table 1. Patient characteristics.

Ceritinib patients
(N=164)

54.2+10.8 [55]
24 (14.6%)
94 (57.3%)

Age at ceritinib initiation (years), mean = SD [median]
65+ years old, N (%)
Female, N (%)

Type of coverage, N (%)
Commercial only
Medicare supplemental
Patients with metastases, N (%)

142 (86.6%)
22 (13.4%)
155 (94.5%)

Location of metastases, N (%)

Respiratory system 103 (62.8%)
Brain 7 (59.1%)
Lymph nodes 2 (50.0%)
Bone/bone marrow 77 (47.0%)
Liver 47 (28.7%)
Digestive system 8 (11.0%)
Adrenal gland 8 (11.0%)
Other digestive organs and spleen 7 (4.3%)
Other 8 (4.9%)
CCl, mean £ SD [median] 7.6+1.9 [7]
Baseline Comorbidities, with >5% prevalence, N (%)
Hypertension 50 (30.5%)
Fluid and electrolyte disorders 42 (25.6%)
Chronic pulmonary disease 38 (23.2%)
Cardiac arrhythmias 33 (20.1%)
Pulmonary circulation disorder 28 (17.1%)
Liver disease 1 (12.8%)
Other neurological disorders 0 (12.2%)
Congestive heart failure 7 (10.4%)
Diabetes 7 (10.4%)
Anxiety disorders 9 (11.6%)
Valvular disease 16 (9.8%)
Hypothyroidism 6 (9.8%)
Sleep disorders 4 (8.5%)
Depressive disorders 13 (7.9%)
Weight loss 13 (7.9%)
Deficiency anaemias 12 (7.3%)
Renal failure 10 (6.1%)
Trauma- and stressor-related disorders 10 (6.1%)
Peripheral vascular disorder 9 (5.5%)
Substance (alcohol and drug)-related disorders 9 (5.5%)

CCl: Charlson Comorbidity Index; N:
ard deviation

number of patients; SD: stand-

Statistics from the US Department of Labor and were
reported in 2015 US dollars (USD).

Healthcare resource utilization and healthcare costs were
summarized using means, medians, and standard deviations
and were reported per patient per 6 months of observation
to account for different observation periods across patients.

Results
Patient characteristics

A total of 164 patients were included in the study. At the
time of ceritinib initiation, the mean age was 54.2years
(14.6% were aged 65 years and older), and 57.3% of patients
were female (Table 1). Most patients had metastatic disease
(94.5%) and the most common metastatic sites were the
respiratory system (62.8%), brain (59.1%), lymph nodes
(50.0%), bone and bone marrow (47.0%), and liver (28.7%).
The average CCl was 7.6 and the five most common comor-
bid conditions were hypertension (30.5%), fluid and electro-
lyte disorders (25.6%), chronic pulmonary disease (23.2%),
cardiac arrhythmias (20.1%), and pulmonary circulation dis-
order (17.1%).
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Treatment patterns

The mean time from the first lung cancer diagnosis to ceriti-
nib initiation was 19.0 months. A total of 160 (97.6%) patients
received cancer-directed therapies in the pre- ceritinib period
(Table 2): 101 (61.6%) patients had chemotherapy, 150
(91.5%) crizotinib, 105 (64.0%) radiotherapy, 45 (27.4%) radio-
surgery, and 44 (26.8%) lung surgery. Among the 150 (91.5%)
patients who received crizotinib in the pre-ceritinib period,
the average crizotinib treatment duration was 10.2 months
and the average time between crizotinib discontinuation and
ceritinib  initiation was 2.1 months (median =0 month;
25th-75th percentile = 0-0.8 months) (Table 2).

The mean ceritinib starting daily dose was 717.1mg
and the mean daily dose while on ceritinib was 695.3 mg
(Table 3). The majority of patients (73.8%) started ceritinib on
750mg and maintained that dose until the end of the obser-
vation period or until ceritinib discontinuation (Table 3).
Among patients who initiated ceritinib on the 750 mg dose,
14.4% reduced their ceritinib dose within six months of ini-
tiating the 750 mg (Figure 1). The mean MPR while on ceriti-
nib was 93.9% (Table 2). A total of 51.8% of patients had at
least one treatment interruption while on ceritinib: the mean
number of gaps was 1.2 per patient and the mean gap dur-
ation was 19.5days. Over a mean observation period of
7.4 months after ceritinib initiation, 61 (37.2%) patients dis-
continued ceritinib. The 3 and 6-month discontinuation rates
were 22.1% and 37.5%, respectively (Figure 2). Among the 61
patients who discontinued ceritinib, 24 received an antineo-
plastic therapy after ceritinib discontinuation; 23 received
chemotherapy and 7 a targeted therapy (Table 2). Among
the 37 (60.7%) patients who were not treated with an anti-
neoplastic therapy after ceritinib discontinuation, 7 received
radiotherapy, 1 patient received radiosurgery and 10 patients
received hospice care services (Table 2).

All-cause HRU and healthcare costs

A total of 76 (46.3%) patients had at least one IP admission
during the observation period after ceritinib initiation.
Patients had a mean of 23.4days with OP services and
0.8 days with EC services per patient per six months (Table
4). The mean total healthcare cost per patient per six months
was $111,468. Medical costs accounted for 44.3% of the total
healthcare costs and were mainly driven by OP costs (mainly
office visit costs) and IP costs (Table 5).

Discussion

Using data from two large administrative commercial claims
databases, this study described patient characteristics, treat-
ment patterns, and HRU and costs among patients with ALK-
positive NSCLC receiving ceritinib in US clinical practice.
Study results showed that patients with ALK-positive NSCLC
who initiated ceritinib generally had a high comorbidity bur-
den and extensive metastatic involvement. The large majority
of patients were previously treated with crizotinib. While ceri-
tinib was generally initiated shortly after crizotinib discon-
tinuation (2.1 months), the initiation of ceritinib was delayed
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Table 2. Treatment patterns.

Ceritinib patients (N = 164)

Patients who used crizotinib before ceritinib initiation, N (%)
Crizotinib treatment duration (months), mean +SD [median]

Months between crizotinib interruption and ceritinib initiation, mean = SD [median]
Patients who used another cancer-directed therapy between crizotinib and ceritinib initiation, N (%)

Chemotherapy
Radiotherapy
Lung surgery
Targeted therapy
Radiosurgery
Cancer-directed therapy prior to ceritinib initiation, N (%)
Chemotherapy
Targeted therapy
Radiotherapy
Radiosurgery
Lung surgery
MPR while on ceritinib, mean £+ SD [median]
MPR <80%, N (%)
80% < MPR <90%, N (%)
90% < MPR, N (%)
Patients with ceritinib treatment gaps, N (%)
Number of gaps, mean + SD [median]
Gap duration (each gap, days), mean +SD [median]
Patients who discontinued ceritinib, N (%)

150 (91.5%)
10.2+8.1 [8]
2.1£5.0 [0]
39 (23.8%)
17.7%)
9.8%)

9 (
1 (
(1.
(4.
(1.
(97.6%)
10 (61.6%)
150 (91.5%)
10 (64.0%)
5 ( )
44 (26 8%)
93, 9 +16.6 [98]
0 (18.3%)
2 (13.4%)
1 12 (68.3%)
85 (51.8%)
1.2+18[1]
19.5+15.5 [15]
61 (37.2%)

Patients who remained untreated with antineoplastic therapy, N (%) 37 (60.7%)
Among patients who remained untreated:
Follow-up after ceritinib (months), mean + SD [median] 3.7+34 [2]
Other treatment received, N (%)
Radiotherapy 7 (11.5%)
Radiosurgery 1 (1.6%)
Lung surgery 0 (0.0%)
Medical service in hospice 10 (16.4%)
Patients who received antineoplastic therapy after ceritinib discontinuation, N (%) 24 (39.3%)
Chemotherapy 23 (37.7%)
Targeted therapy 7 (11.5%)

MPR: medication possession ratio; SD: standard deviation

Table 3. Ceritinib dose modification patterns.

Ceritinib patients
(N=164)

717.1+£95.5 [750] - 300 - 750

Starting dose, mean + SD [median] -
min — max (mg/day)

Dose, mean +SD [median] — min — max 695.3 +107.1 [750] - 300 - 750
(mg/day)

Dose modification patterns (mg/day), N (%)
750 121 (73.8%)
750 — 600 10 (6.1%)
600 9 (5.5%)
750 — 450 8 (4.9%)
450 6 (3.7%)
750 — 600 — 750 3 (1.8%)
300 3 (1.8%)
750 — 600 — 450 1 (0.6%)
300 — 450 — 600 1 (0.6%)
450 — 750 — 450 — 750 1 (0.6%)
600 — 450 1 (0.6%)

SD: standard deviation

for about one fourth of the patients as they received other
non-ALK inhibiting treatments between crizotinib discontinu-
ation and ceritinib initiation. Most patients initiated ceritinib
on the recommended dose (750mg) and maintained that
dose until the end of the observation period or ceritinib dis-
continuation. By the end of the observation period, 62.8% of
the patients were still on ceritinib.

The rate of ceritinib dose modification was found to be
relatively low. This finding is in line with the results from a
recent chart review study conducted among patients with
locally advanced or metastatic ALK-positive NSCLC who initi-
ated ceritinib following crizotinib therapy [18]. Among

patients who initiated ceritinib on the recommended 750 mg
dose, 17.0% (7/41) of patients had a dose reduction following
a Gl AE over a median observation period of 3.9 months. The
dose reduction rates in both the above chart review study
[18] and the current study (14.4% at 6 months) are lower
than those reported in the ASCEND-1 trial, which reported
dose reduction due to adverse reaction in 59% of patients
who initiated ceritinib on the recommended dose, with a
median time to dose reduction of seven weeks [14].
Comparisons between the current study and clinical trials
should, however, be made with caution given the fundamen-
tal differences in patients’ management in a protocol versus
non-protocol setting, which may influence treatment patterns
and outcomes. For example, in the chart review study men-
tioned above [18], authors reported that, although the label
recommends ceritinib be administered on an empty stomach,
in real-world practice, different types of administration
instructions were given to patients for the proactive manage-
ment of Gl AEs. In fact, about 50.0% of patients were advised
to fast two hours before and after taking ceritinib, as recom-
mended, 17.2% were advised to take ceritinib with food, and
32.8% were not given any food-related instructions. Although
the above study [18] was not specifically designed to assess
the impact of ceritinib administration on the risk of Gl AEs
under fasting versus non-fasting conditions, its results sug-
gest that, administering ceritinib at a lower dose with food
may lead to fewer Gl AEs and a lower ceritinib dose was not
associated with apparent changes in response rates. These
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1-Month Rate

2-Month Rate

3-Month Rate 6-Month Rate 12-Month Rate

Number of Patients at Risk %)"
Dose Reduction Rates (95% CI) --

124 (87.9%)

103 (73%)
3.4(1.3:8.7)

77 (54.6%) 44 (31.2%)

14.4 (8.5 ;24.0)

11 (7.8%)

7.6(3.9;14.8) 33.8(20.2; 53.0)
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Figure 1. Time from ceritinib initiation to first dose reduction — among patients who initiated ceritinib on 750 mg dose. "Number of patients at risk of having a
dose reduction after elapsed time (still observed). Patients were observed from the ceritinib initiation until the first dose reduction, ceritinib treatment discontinu-
ation, or end of continuous eligibility, whichever occurred first. Cl: confidence interval.

1-Month Rate

2-Month Rate

3-Month Rate 6-Month Rate 12-Month Rate

Number of Patients at Risk (%)"
Discontinuation Rates (95% CI)

144 (87.8%)
6.7(3.8;11.8)

123 (75%)
10.9 (6.9 ;16.9)

95 (57.9%)
22.1(16.1;29.9)

58 (35.4%)
37.5(29.5;46.9)

17 (10.4%)
54.0 (44.0 ; 64.7)

80%

70%

60%
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20%

Ceritinib Discontniuation Rates

10%

0% ; T

0 30 60 90 120 150

180 210 240 270 300 330 360
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Figure 2. Time to ceritinib discontinuation. "Number of patients at risk of discontinuing ceritinib therapy after elapsed time (still observed). Patients were observed
from ceritinib initiation until ceritinib discontinuation or end of continuous eligibility, whichever occurred first. If a patient had less than 30 days of continuous eligi-
bility after ceritinib discontinuation, the patient was censored at the last day of supply of the last prescription fill for ceritinib. Cl: confidence interval.

findings are also consistent with the results from the phase |
ASCEND-8 clinical trial, which compared outcomes in patients
with ALK-positive metastatic NSCLC receiving ceritinib 450 mg
or 600 mg with a low-fat meal versus 750 mg in fasted state
[24]. Results from this study suggest that ceritinib 450 mg
taken with a low-fat meal may lead to a lower frequency and
severity of Gl-related AEs than the approved 750 mg fasted
dose [24]. As demonstrated in ASCEND-8, the lower dose of
ceritinib 450 mg yields similar efficacy, better safety and tol-
erability, and fewer discontinuations than the 750mg
dose [20].

Results from the current study showed that 46.3% of
patients had at least one IP admission during the observation

period after ceritinib initiation (mean time 7.4 months) and
that patients incurred average total healthcare costs of
$111,468 per patient per six months. Medical costs repre-
sented 44.3% of the total healthcare costs and were mainly
driven by OP costs (mostly office visits costs) and IP costs.
Although studies on the economic outcomes associated with
the real-world use of ceritinib are lacking, the healthcare
costs observed in the present study are lower than those
reported in a previous study assessing healthcare costs in
patients with ALK-positive NSCLC treated with antineoplastic
therapies following crizotinib in a pre-second-generation ALK
inhibitor era [25]. In that study, the authors reported average
monthly total healthcare costs of $22,160 ($141,629 per
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Table 4. Description of healthcare resource utilization during the observation
period after ceritinib initiation.

Healthcare resource utilization, per patient
per six months

IP admissions, N (%)
Patients with >1 IP admission
IP days, mean £ SD [median]
Days with DME services, mean = SD [median]
Days with EC services, mean £ SD [median]
Days with OP services, mean = SD [median]
Home care services

Ceritinib patients
(N=164)

1.1£1.9 [0.0]
76 (46.3%)
10.3+26.1 [0.0]
1.2+3.4 [0.0]
0.8+1.8 [0.0]
23.4+143 [21.2]
3.4+11.3 [0.0]

Skilled nursing facility services 0.7+3.0 [0.0]
Office visits 18.3+10.8 [16.3]
Ambulatory surgical centre visits 0.1+0.6 [0.0]
Other OP services 0.9+2.3 [0.0]
Days with drug administration-related claims 3.7+55[1.7]
Days with laboratory tests 6.6 +5.5 [6.1]

DME: durable medical equipment; EC: emergency care; IP: inpatient; OP: out-
patient; SD: standard deviation.

Table 5. Description of healthcare costs during the observation period after
ceritinib initiation.
Healthcare costs, per patient per six months

Ceritinib patients (N =164)
5.7+4.6 [4]

Duration observation periods after ceritinib
initiation (months), mean = SD [median]

Total healthcare costs, mean +SD [median]
Disease-related total medical costs®
Medical costs

111,468 + 63,100 [98,947]
37,107 +42,950 [19,665]
49,338 +58,529 [30,971]

[

IP costs 22,182+ 47,548 [0]

DME costs 120 +328 [0]

EC costs 1,744 £ 4,753 [0]

OP costs 25,294 + 27,716 [16,045]
Home care costs 1,622 £6,197 [0]
Skilled nursing facility costs 330+ 2,288 [0]
Office visit costs 23,151+ 26,473 [13,353]
Ambulatory surgical centre costs 75+804 [0]

Other OP costs
Laboratory test costs
Medical drug administration costs —
any medical settings
Total pharmacy costs

DME: durable medical
OP: outpatient.

115+£738 [0]
1,224 +3,123 [362]
6,845 + 14,567 [166]
62,130 + 28,765 [64,101]

emergency care; |P:

equipment; EC: inpatient;

patient per 6 months after conversion to 2015 USD), versus
the $111,468 per patient per 6 months found in the current
study. Particularly, the average monthly IP costs of $6,419
(541,054 per patient per six months after conversion to 2015
USD) reported in the previous study are almost twice as high
as the cost reported in the current study (521,182 per patient
per six months). These results seem to suggest that, follow-
ing crizotinib failure, the healthcare costs may be lower for
patients who switch to ceritinib versus other (non-ALK inhibi-
tor) antineoplastic therapy, especially in terms of IP costs,
which are likely driven by progression-related events. These
results are not surprising as in the phase Ill ASCEND-5 study,
conducted among crizotinib-pretreated patients with ALK-
positive NSCLC who received ceritinib versus chemotherapy,
ceritinib was associated with a significantly improved median
PFS (5.4 vs. 1.6months) and an increased overall response
rate compared to chemotherapy (39.1% vs. 6.9%) [26]. By lim-
iting disease progression, ceritinib may thus contribute to
lowering HRU and medical service costs. However, further
studies are warranted to directly compare the economic bur-
den of crizotinib-pretreated ALK-positive NSCLC patients
treated with ceritinib versus other antineoplastic therapy

and versus other
ALK-inhibitors.

This study is subject to some limitations. First, there is no
specific diagnosis code available to identify patients with
ALK-positive NSCLC. Therefore, a prescription fill for ceritinib
in addition to a diagnosis of lung cancer was used as a proxy
to identify patients with ALK-positive NSCLC. Second, claims
databases only report diagnostic and procedural codes
recorded for reimbursement purposes and do not include
information on reasons underlying treatment changes (e.g.
dose reduction). Third, patients included in this study were
selected from two large administrative commercial claims
databases; thus, the sample of patients was limited to pri-
vately insured employees and their dependents diagnosed.
Accordingly, this study may have limited generalizability to
patients covered only by other insurance programs such as
Medicare and Medicaid. Lastly, claims data are subject to
coding errors and/or data omission.

Despite the limitations listed above, this study provides a
meaningful understanding of the characteristics and early
outcomes of ALK-positive NSCLC patients who receive ceriti-
nib in clinical practice and contributes to informing the treat-
ment landscape and management of this patient population.
As physicians become more familiar with ceritinib and more
clinical and safety data are made available, treatment pat-
terns and outcomes are likely to change over time. Further
studies with a larger sample size and longer data follow-up
are warranted to assess longer-term treatment patterns and
outcomes in ALK-positive NSCLC patients who receive ceriti-
nib in clinical practice.

recently approved second-generation

Conclusions

This claims data study showed that, upon initiation of ceriti-
nib, patients with ALK-positive NSCLC had a high comorbidity
burden and metastatic involvement. The majority of patients
had received crizotinib prior to ceritinib, which was generally
initiated shortly after crizotinib discontinuation. Most patients
initiated ceritinib on the recommended dose and maintained
it until the end of the observation period or ceritinib discon-
tinuation. By the end of the observation period, 62.8% of
patients were still on ceritinib. Medical costs accounted for
nearly a half of the total healthcare costs.
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