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Abstract

Background Most patients with epidermal growth factor receptor mutation-positive (EGFRm) non-small-cell lung cancer
(NSCLC) acquire resistance to first-line (1L) first- or second-generation (1G/2G) EGFR-TKIs; therefore, it is important to
optimize 1L treatment to improve patient outcomes.

Objective To retrospectively examine treatment patterns in locally advanced/metastatic NSCLC using MarketScan® Com-
mercial and Medicare Supplemental Databases (all US census regions).

Patients and methods Adults with a lung cancer diagnosis code between 1 January 2015-31 March 2018 were analyzed
from diagnosis (index) through a variable-length follow-up. Patients had > 1 pharmacy claim for 1G/2G EGFR-TKIs on or
within 60 days post-index. Data were stratified by presence or absence of central nervous system (CNS) metastases (30 days
pre-index through study end).

Results 578 patients were included (median age 63 years, 64% female). Median follow-up was 13.5 months. The most fre-
quently prescribed 1L EGFR-TKI was erlotinib (414/578, 72%). Median time to 1L treatment discontinuation was 8.2 (95%
confidence interval (CI) 6.9, 9.0) months in patients diagnosed with CNS metastases at any time, and 7.7 (95% CI1 6.9, 8.9)
months in patients without CNS metastases. 270/578 patients (47%) discontinued 1. EGFR-TKIs; 209/270 (77%) initiated
second-line (2L) therapy, most frequently osimertinib (96/209, 46%).

Conclusions In an analysis of US claims data, nearly half of patients discontinued 1. EGFR-TKIs, and 46% who initiated
2L received osimertinib. As nearly a quarter of patients who discontinued 1L EGFR-TKIs did not receive 2L treatment, this
study highlights the need for optimal 1L treatment in EGFRm locally advanced/metastatic NSCLC.

1 Introduction

Median time to first-line treatment discontinuation was
8.2 months in patients with CNS metastases and 7.7

Non-small-cell lung cancer (NSCLC) accounts for approx-
imately 80-90% of all lung cancers [1]. Epidermal growth
factor receptor (EGFR) mutations are observed in approxi-

months in patients without CNS metastases.

209 of the 270 patients who discontinued first-line treat-
ment initiated second-line NSCLC therapy and of those,
46% initiated osimertinib at second line.
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mately 10-20% and 30-50% of patients with NSCLC in
non-Asian and Asian populations, respectively [2, 3].

Central nervous system (CNS) metastases are observed
frequently in patients with NSCLC, and are associated
with a poor prognosis and high economic burden [4,
5]. Moreover, CNS metastases have been found to be
more common in patients with EGFR mutation-positive
(EGFRm) NSCLC, developing in approximately 70% of
patients, compared with 38% among patients with negative
EGFR mutation status [6].
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EGFR-tyrosine kinase inhibitors (EGFR-TKIs) are the
recommended first-line (1L) treatment in patients with
EGFRm advanced/metastatic NSCLC [1, 7]. Despite
initial responses, most patients treated in the 1L with a
first- or second-generation (1G/2G) EGFR-TKI develop
resistance after a median period of 8—16 months [8, 9],
with the EGFR T790M resistance mutation observed in
approximately 50% of patients [10].

Osimertinib, a third-generation, irreversible, EGFR-
TKI, potently and selectively inhibits both EGFR-TKI-
sensitizing and T790M resistance mutations and has
demonstrated efficacy in NSCLC CNS metastases [11-15].
Osimertinib initially received US Food and Drug Adminis-
tration (FDA) accelerated approval in November 2015 for
patients with T790M mutation-positive NSCLC and dis-
ease progression on or after EGFR-TKI treatment, and was
granted full approval in this setting in March 2017 based
on the confirmatory phase III AURA3 study [12]. Based
on the phase III FLAURA study, osimertinib was approved
as 1L treatment in patients with EGFRm (Ex19del or
L858R) metastatic NSCLC in April 2018 (median pro-
gression-free survival (PFS) 18.9 months with osimertinib
vs. 10.2 months with comparator EGFR-TKI; hazard ratio
(HR) 0.46; median overall survival (OS) 38.6 months with
osimertinib vs. 31.8 months with comparator EGFR-TKI,
HR 0.80) [13, 16]. Given the evolving therapeutic land-
scape for EGFRm NSCLC, there remains a need to define
an optimal treatment strategy. Real-world data can support
this through an improved understanding of current treat-
ment patterns and associated outcomes.

To date, several observational studies have reported
on sequencing and treatment patterns in patients with
EGFRm NSCLC. For example, the retrospective GioTag
study (NCT03370770) investigated outcomes in patients
with EGFRm NSCLC receiving sequential afatinib and
osimertinib in a real-world clinical practice setting. This
study found sequencing with afatinib followed by osimer-
tinib was associated with clinical benefit among patients
with T790M-acquired resistance, with a median time on
treatment of 27.6 months [17]. Per the inclusion criteria,
all patients in the GioTag study received 1L afatinib, and
second-line (2L) osimertinib after T790M testing [17,
18]. However, it was subsequently reported that at least
30-40% of patients who received 1L afatinib were ineli-
gible for 2L osimertinib, as in many cases progression was
due to T790M-independent mechanisms [18].

As some patients died during or after 1L treatment, they
did not have the opportunity to initiate 2L treatment; exclu-
sion of patients who died on 1L afatinib potentially intro-
duced immortal time bias in the GioTag study [17].

Real-world studies have also reported that many patients
with EGFRm NSCLC treated with 1L 1G/2G EGFR-TKI
may not receive subsequent therapy after disease progression
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and many will die; as such, there is a highly variable pro-
portion of patients in the real-world setting who receive
2L osimertinib following 1L EGFR-TKI [19-23]. Despite
reimbursement, many patients may not be treated with osi-
mertinib after they are tested for T790M, and some are not
tested at all [20, 21, 23].

Therefore, there remains a need to further understand
sequencing and treatment patterns in EGFRm NSCLC fol-
lowing 1G/2G EGFR-TKIs in a real-world setting. Further-
more, the impact of CNS metastases on treatment patterns
is poorly characterized.

Through an analysis of US insurance claims data from
the MarketScan® Commercial and Medicare Supplemen-
tal Databases, this study examined treatment patterns in
patients with locally advanced/metastatic NSCLC receiv-
ing 1L 1G/2G EGFR-TKIs between 1 January 2015 and 30
September 2018. The influence of CNS metastases was also
assessed.

2 Patients and Methods
2.1 Study Design

This was a retrospective observational cohort study analyz-
ing patients newly diagnosed with locally advanced/meta-
static NSCLC treated with 1L 1G/2G EGFR-TKIs. Given
receipt of EGFR-TKIs approved for EGFRm NSCLC, it was
presumed that these patients had EGFRm NSCLC. This
presumption was made because EGFRm status, including
T790M, is not available in US insurance claims databases.

Administrative claims data were extracted from the
MarketScan® Commercial and Medicare Supplemental
Databases, which contain data for individuals from all US
census regions. These databases record inpatient (requiring
overnight hospitalization) and outpatient medical claims,
and outpatient pharmacy claims of patients with employer-
sponsored primary health insurance or Medicare Supple-
mental insurance (paid for by an employer). All database
records were de-identified and compliant with US patient
confidentiality requirements.

The study period was 1 October 2014-30 September
2018. The follow-up period was variable in length from the
date of first lung cancer diagnosis (index date) to the earliest
of the following: inpatient death, end of continuous enroll-
ment in a healthcare plan (i.e., the end of data availability) or
the end of the study period, whichever occurred first.

2.2 Patients
Eligible patients (> 18 years old) were identified as having

at least two non-diagnostic claims (i.e., claims for a profes-
sional encounter and not simply a laboratory test or imaging
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claim used to rule out a condition) with an International
Classification of Diseases 9th or 10th edition (ICD-9-CM,
ICD-10-CM; Online Supplementary Material Table 1) diag-
nosis code for lung cancer (within 90 days of each other)
between 1 January 2015 and 31 March 2018. Patients were
required to have at least one claim for receipt of a 1G/2G
EGFR-TKI (erlotinib, gefitinib, or afatinib), on or within
60 days after index date, in addition to at least 3 months
of continuous enrollment prior to index date. Patients were
excluded if they had a claim with a diagnosis of lung can-
cer or claim for an EGFR-TKI (erlotinib, gefitinib, afatinib,
or osimertinib) within the 3 months prior to index date (to
ensure inclusion of newly diagnosed patients), or prior treat-
ment with chemotherapy regimens commonly used in small-
cell lung cancer (e.g., cisplatin and etoposide; cisplatin and
irinotecan; carboplatin and etoposide; topotecan; and/or
cyclophosphamide, doxorubicin, and vincristine) [24] on or
within 60 days after index date.

Patients meeting the eligibility criteria were categorized
into two mutually exclusive cohorts: the CNS metastases
cohort and the no CNS metastases cohort. The presence of
CNS metastases was defined as at least one non-diagnostic
medical claim with a diagnosis code for secondary malig-
nant neoplasm of the brain or spinal cord, between 30 days
before index date until the end of the study period.

2.3 Objectives and Outcome Measures

The primary objective was to describe treatment, attrition,
and sequencing patterns in patients newly diagnosed with
locally advanced/metastatic NSCLC treated with 1L 1G/2G
EGFR-TKIs. A key exploratory objective was to compare
treatment and sequencing patterns among patients with or
without CNS metastases.

Patient demographics were captured at index date, and
clinical characteristics were obtained during the 3 months
prior to index date.

Treatment patterns were assessed during the variable-length
follow-up period, beginning at index date. Planned treatment
pattern measures included: selection and timing of 1L EGFR-
TKI initiation (1L therapies erlotinib, gefitinib, afatinib, pre-
scribed as the index-TKI); use of 1L add-on therapies (treat-
ments used in addition to 1L/index-TKI, initiated within 30
days of treatment initiation, i.e., bevacizumab, carboplatin,
pemetrexed, or other chemotherapy); proportion of inpatient
death after each line of therapy; proportion of patients with
progression after each line of therapy; subsequent treatments
received (2L therapies were medication types prescribed after
1L progression, i.e., non-index-TKI, chemotherapy, immune-
oncology therapy, other medication; later line therapies were
> third-line (3L) medication types prescribed after > 2L dis-
continuation); and time to discontinuation of treatments.

Time to discontinuation of treatment was measured from
treatment initiation to the last day’s supply of treatment before
a treatment gap (defined as 60 days). If a patient died prior to
a full 60-day treatment gap, or while still on treatment, their
time to discontinuation was calculated as the time until inpa-
tient death. However, if a patient had a 60-day treatment gap
and died after this, their reason for ending a treatment line
was recorded as discontinuation of treatment rather than inpa-
tient death. Patients still on therapy at the end of the follow-up
period were censored in the analysis. Due to the nature of the
data source, patients could disenroll from their healthcare plan.
Disenrollment in the healthcare plan was considered informa-
tive to the outcome in this scenario (discontinuation of treat-
ment). As such, in order to avoid biased estimates of treatment
duration, disenrollment was considered as a discontinuation
event in the analysis. In addition, a sensitivity analysis was
carried out to measure discontinuation of treatment based on
a treatment gap of at least 90 days after last recorded dose of
treatment.

2.4 Statistical Analysis

Descriptive analyses of demographic and treatment pattern
data were conducted. Data were stratified by CNS metastases
status; statistical comparisons between cohorts were evaluated
using Chi-squared tests for categorical variables and ¢ tests for
continuous variables, with significance reported as nominal p
values. p values are provided to help interpretation of data, not
to make cross-cohort comparisons. Time to event endpoints
were described using the Kaplan—-Meier method.

3 Results
3.1 Patients

A total of 578 patients identified from the databases met the
eligibility criteria for study inclusion (Fig. 1). Of these, 275
patients (48%) had CNS metastases recorded at any time
during the study period and 303 (52%) had no CNS metas-
tases recorded between 30 days before index date through
the end of study.

Overall, the majority of patients included were female
(64%) and more were identified from the MarketScan® Com-
mercial Database than the Medicare Supplemental Database
(60% vs. 40%). Median age was 63 years (range 33-94) at
index date. Patient demographics and clinical characteristics
were generally similar across the CNS metastases and no
CNS metastases cohorts (Table 1), with the exception that
patients in the CNS metastases cohort had a median age of
61 years (range 33-91), versus no CNS metastases with a
median age of 66 years (33-94). The majority of patients
(74%) had an index date before 2017 (i.e., 2015 or 2016). A
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similar proportion of patients had pre-2017 index dates in
the CNS metastases cohort (71%) as in the no CNS metas-
tases cohort (77%).

3.2 Treatment Patterns

The median duration of follow-up from the index date was
13.5 months. Treatment patterns, measured from the time of
treatment initiation to the end of follow-up, are summarized
in Fig. 2.

3.2.1 First-Line Therapy
Among the 578 eligible patients, the most frequently pre-

scribed 1L EGFR-TKI was erlotinib (72%; n = 414), fol-
lowed by afatinib (26%; n = 148) and gefitinib (3%; n = 16).

The proportions of patients receiving erlotinib, afatinib, and
gefitinib were similar for the CNS metastases cohort (n =
275) (69%, 28%, and 3%, respectively) and no CNS metas-
tases cohort (n = 303) (74%, 23%, and 3%, respectively).

Thirty-five of the 578 patients (6%) received an add-on
therapy concurrently with 1L EGFR-TKIs; the most com-
mon were bevacizumab (3%; n = 17) and carboplatin (2%;
n=12).

In total, 47% of patients (n = 270/578) discontinued 1L
EGFR-TKI treatment. The outcomes for the 53% of patients
(n = 308/578) who were not recorded as discontinuing
1L treatment, including 213 patients who ended continu-
ous enrollment in their healthcare plan, are summarized in
Fig. 2. The median time to discontinuation of 1L treatment
was 8.2 (95% confidence interval (CI) 6.9, 9.0) months in the
CNS metastases cohort and 7.7 (95% CI 6.9, 8.9) months in

Fig. 1 Summary of patient
selection. CNS central nervous
system, EGFR-TKI epidermal
growth factor receptor-tyrosine
kinase inhibitor, SCLC small
cell lung cancer, SSA US Social

Patients in the IBM MarketScan® Commercial or Medicare Supplemental Databases with
at least 2 non-diagnostic medical claims with a diagnosis code for lung cancer within 90 days of each
other during 1/1/2015-3/31/2018; date of earliest lung cancer diagnosis = index date

N=58,513

Security Administration

'

>18 years old; at least one pharmacy claim for a first- or second-generation
EGFR-TKI (erlotinib, gefitinib, afatinib), on or within 60 days after the index date

n=1477

'

At least 3 months of continuous enrollment with medical
and pharmacy benefits prior to the index date

n=1212

!

n=678

No evidence of a diagnosis of lung
cancer in the 3 months pre-index

!

No evidence of a medical or pharmacy claim
for SCLC chemotherapy regimens on or within

n=675

60 days after the index date

!

Full study cohort
n=578

No evidence of a medical or pharmacy claim for
an EGFR-TKI (erlotinib, gefitinib, afatinib
or osimertinib) during the 3 months pre-index

v v

No CNS metastases cohort
(n=303)

CNS metastases cohort
(n=275)

Includes 179 patients with SSA-linked data Includes 202 patients with SSA-linked data
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Table 1 Patient characteristics

All patients (N = 578)

CNS metastases status cohorts

CNS metastases (n = 275) No CNS metastases (n = 303)

Sex: male/female, n (%) 208 (36)/370 (64)
63 (33-94)

347 (60)/231 (40)

Age: median (range), years
Payer: commercial/Medicare, n (%)

Geographic region, n (%)

Northeast 131 (23)
North Central 126 (22)
South 203 (35)
West 116 (20)
Unknown 2(<1
Index year, n (%)
2015 230 (40)
2016 196 (34)
2017 138 (24)
2018 14 (2)
Charlson Comorbidity Index, mean (SD) 2.83.4)
NClI-adapted Charlson Comorbidity Index, 0.5 (1.0)
mean (SD)
NSCLC-related symptoms, n (%)*
Cough 169 (29)
Shortness of breath 90 (16)
Headaches 38 (7)
Fatigue 37.(6)
Stroke/transient ischemic attack 24 (4)
Depression 24 (4)
Anxiety 21 (4)

94 (34)/181 (66)
61 (33-91)
204 (74)/71 (26)

114 (38)/189 (62)
66 (33-94)
143 (47)/160 (53)

70 (25) 61 (20)
55 (20) 71 (23)
101 (37) 102 (34)
49 (18) 67 (22)
0 2(<1)
104 (38) 126 (42)
90 (33) 106 (35)
73 (27) 65 (21)
8(3) 6Q)
3.2(3.7) 2.3 (3.0)
0.5 (0.9) 0.6 (1.1)
68 (25) 101 (33)
33 (12) 57 (19)
29 (11) 93)

20 (7) 17 (6)
93) 15 (5)
14 (5) 10 3)
15 (5) 6(2)

Demographic characteristics were collected on the index date

Clinical characteristics were collected during the 3-month pre-index period

CNS central nervous system, NCI National Cancer Institute, NSCLC non-small-cell lung cancer, SD standard deviation

4> 5% in either patient cohort

the no CNS metastases cohort (Fig. 3). A sensitivity analysis
with discontinuation of treatment based on a treatment gap
of at least 90 days after last recorded dose of treatment did
not change these results: median time to 1L treatment dis-
continuation was 7.9 months in the CNS metastases cohort
and 7.7 months in the no CNS metastases cohort. A greater
proportion of patients in the CNS metastases cohort discon-
tinued 1L treatment (54%; n = 149/275) versus the no CNS
metastases cohort (40%; n = 121/303; nominal p < 0.001).

3.2.2 Second-Line Therapy
Of the 270 patients who discontinued 1L EGFR-TKI treat-

ment, 77% (n = 209/270) initiated 2L therapy. Twenty-
three percent of patients (n = 61/270) had no claims for

subsequent anti-cancer therapies between discontinuation
date and end of follow-up. A significantly greater proportion
of patients in the CNS metastases cohort (45%; n = 124/275)
initiated 2L therapy than in the no CNS metastases cohort
(28%; n = 85/303; p < 0.001).

Of the 209 patients who initiated 2L therapy, the most fre-
quently received therapy was osimertinib (46%; n = 96/209).
As a proportion of all patients receiving 1L EGFR-TKISs,
17% (n = 96/578) received 2L osimertinib. A higher propor-
tion of patients who received 2L therapy in the CNS metas-
tases cohort received osimertinib (52%; n = 64/124) versus
the no CNS metastases cohort (38%; n = 32/85; p = 0.047).

In total, 40% of patients (n = 84/209) discontinued 2L
therapy, and the outcomes for the 60% of patients (n =
125/209) who were not recorded as discontinuing their 2L
therapy are summarized in Fig. 2.
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Fig.2 Summary of treat-

ment patterns. Treatment
patterns were assessed during
the variable-length follow-up
period. EGFR mutation status
was inferred from receipt of
EGFR-TKIs; data on EGFR
T790M mutation status were not

Erlotinib (n=414)
Afatinib (n=148)
Gefitinib (n=16)

other chemotherapy (n=6)

First-line treatment with first- or second-generation EGFR-TKI
(N=578: CNS metastases n=275; no CNS metastases n=303)

Received add-on therapy (n=35)
Bevacizumab (n=17); carboplatin (n=12);

Ongoing first-line EGFR-TKI
treatment at end of study period
(n=67)

Left the study (n=241)

» Death* (n=28)

» End of continuous enroliment in
a healthcare plan (1=213)

collected. CNS central nervous
system, EGFR-TKI epidermal

growth factor receptor-tyrosine

Discontinued first-line EGFR-TKI treatment (n=270)

No claims for subsequent anti-
cancer therapies*r (n=61)

kinase inhibitor, NSCLC
non-small-cell lung cancer.

*Deaths detected from claims
of inpatient death. "Between
discontinuation date and end
of patient follow-up. *Targeted
therapy cancer medications

Initiated second-line therapy

Osimertinib (n1=96)
Chemotherapy (n=47)

(n=209 [36%]: CNS metastases n=124/275 [45%];
no CNS metastases n=85/303 [28%)])

Ongoing second-line therapy
at end of study period (n=59)

Left the study (n=66)
« Death* (n=9)

+
Othgr_ (n=33) » End of continuous enrollment in
Afatinib (7-20) a healthcare plan (n=57)
Erlotinib (n=5) plan in=
Immuno-oncology therapy (n=5)
Gefitinib (n=3)
Discontinued second-line therapy (n=84) »| No claims for subsequent anti-

cancer therapies;r (n=22)

Initiated third-line therapy (n=62)

Ongoing third-line therapy
at end of study period (n=18)

Left the study (n=24)

* Death* (n=2)

 End of continuous enroliment in
a healthcare plan (n=22)

Discontinued third-line therapy (n=20)

No claims for subsequent anti-
cancer therapies (n=5)

Initiated fourth-line therapy (n=15)

3.2.3 Later Lines of Therapy

Of the 84 patients who discontinued 2L therapy, 74% (n
= 62/84) initiated 3L. Twenty-six percent of patients (n =
22/84) had no claims for subsequent anti-cancer therapies
between discontinuation date and end of follow-up. A higher
proportion of patients in the CNS metastases cohort initiated
3L therapy (14%; n = 38/275) than in the no CNS metas-
tases cohort (8%; n = 24/303; p = 0.022). Of the full study
population, 3% of patients (n = 15/578) were recorded as
receiving fourth-line therapy (Fig. 2).

4 Discussion

This retrospective insurance claims-based analysis pro-
vided real-world data on treatment patterns for patients
with NSCLC who received 1L 1G/2G EGFR-TKIs. Almost
half (47%) of patients discontinued 1L 1G/2G EGFR-TKI
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treatment and, of the patients who discontinued 1L, 23%
did not initiate 2L therapy. In line with our findings, previ-
ous observational studies investigating treatment patterns
in patients with EGFRm NSCLC reported that 25-30% of
patients progressing on 1G/2G EGFR-TKIs do not receive
2L therapy [19-23]. Overall, the proportion of patients
receiving subsequent therapy following 1L EGFR-TKIs in
the real-world setting is sub-optimal [19-23]. Furthermore, a
clinically relevant proportion (15-30%) of patients die prior
to receiving 2L [20, 21, 23]. Given that approximately 50%
of patients receiving 1G/2G EGFR-TKIs acquire the T790M
resistance mutation, there is a biologically driven limit to
the number of patients eligible to receive osimertinib as 2L
treatment [10, 25]. Selection of 1L treatments that optimize
outcomes for patients with EGFRm NSCLC is therefore a
crucial consideration.

In this study, most patients (74%) initiated 1L EGFR-TKI
treatment prior to 2017, when osimertinib was only indicated
for T790M mutation-positive NSCLC with progression on or
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—— without CNS metastasis
—— with CNS metastasis

0.75+

0.504

0.254

Proportion of patients not discontinued

1 1 1
0 6 12 18 24 30 36 42
Months of Follow-up

Fig.3 Median time to treatment discontinuation by months for
patients with and without CNS metastases at any time during the
study period (p = 0.0016). CNS central nervous system

after 1L EGFR-TKI treatment. Osimertinib is now approved,
and recommended by current guidelines, as a 1L treatment
for patients with treatment-naive EGFRm (Ex19del or
L858R) metastatic NSCLC, based on the FLAURA study
[13, 16], but without data for patients receiving 1L osimer-
tinib in the present study we are unable to draw conclu-
sions on its real-world benefits. Future studies assessing the
real-world effectiveness of 1L osimertinib versus 1L 1G/2G
EGFR-TKIs could help to maximize outcomes for patients
with EGFRm NSCLC.

The proportion of patients with CNS metastases reported
here (48%) was higher than expected, but this does include
patients with a diagnosis of CNS metastases at any time dur-
ing the study period; timing of treatments received relative
to the development of CNS metastases is not possible in
this database. In a previous retrospective study, CNS metas-
tases were reported in up to 39% of patients with EGFRm
NSCLC [26]. However, the sample included 121 patients
with EGFRm NSCLC from a Canadian population-based
cancer registry where there may have been under-reporting
of CNS metastases. Often, registry data can be incomplete
as patients are not as rigorously followed as they would be
during a clinical study. Therefore, there can be patients who
do not present with CNS metastases at diagnosis but develop
metastases during the course of their disease, which would
not be captured in their records. We also observed that a
greater proportion of patients with CNS metastases initi-
ated 2L therapy during the study period than those with no
CNS metastases, particularly with osimertinib, although it

is not known if a patient initiated 2L therapy before or after
CNS metastases diagnosis. Osimertinib has been shown to
achieve significant exposure in the brain compared with
other EGFR-TKIs [27-29]. In a pooled analysis of patients
who had progressed following treatment with prior EGFR-
TKI therapy and who received osimertinib 80 mg once daily,
confirmed CNS objective response rate and disease control
rate were 54% and 92%, respectively, demonstrating the
clinically meaningful efficacy of osimertinib against CNS
metastases in this setting [29]. Osimertinib has also dem-
onstrated efficacy in patients with CNS metastases in the
1L setting, including a 52% reduction in the risk of CNS
progression compared with gefitinib or erlotinib [13, 15].

A strength of this study was the ability to examine real-
world treatment patterns among a relatively large popula-
tion with advanced/metastatic NSCLC. Through utilizing
the MarketScan® Commercial and Medicare Supplemental
Databases, this study offered a greater diversity of patients
than a claims database from a single health plan or employer.
Specifically, use of the MarketScan® Commercial Database
meant that a full continuum of care in all inpatient and out-
patient settings, as well as retail and specialty pharmacies,
was covered. The MarketScan® Commercial and Medicare
Supplemental Databases also provide accurate dates of treat-
ment initiation for first and subsequent lines of treatment
enabling an accurate examination of the treatment patterns
in this patient population.

Despite the advantages of claims-based analyses, several
limitations should be noted. In theory, US insurance data-
bases, such as the MarketScan® Commercial and Medicare
Supplemental Databases, should provide complete claims
histories for patients receiving EGFR-TKIs as they move
through the US healthcare system. However, the nature of
this analysis and the databases used meant that many patients
were lost to follow-up due to end of continuous enrollment in
their healthcare plans, and we did not have a complete claims
history for all patients. This restricted the duration of time
with data available on treatment patterns and sequencing and
may have resulted in an underestimation of the proportion
of patients initiating 2L and subsequent therapy lines during
the study. Nevertheless, this highlights the realities experi-
enced by some US patients in clinical practice, for whom
loss or disruption of insurance coverage can affect access to
care [30-32]. Administrative claims are designed to track
healthcare services rendered by providers for administra-
tive purposes associated with reimbursement, rather than
for research. Therefore, the presence of diagnoses or medi-
cation claims is not definitive evidence of such events and
there may be some patient misclassification; in some cases,
medications that may have provided further indications of
diagnoses might not have been recorded, such as treatments
for CNS metastases. Additionally, patients included in this
study were limited to those with commercial health coverage
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and private Medicare supplemental coverage as employees,
meaning results may not be generalizable to patients with
other insurance or those without health-insurance coverage.
As the study was limited to US patients, it should be noted
that treatment patterns in other countries may differ from
those reported here due to differences in patient populations,
healthcare systems, and treatment guidelines. Demographic
data such as race and ethnicity, which may have affected
treatment patterns, were also unavailable.

A further limitation lies in the information captured in
insurance claims ICD-9-CM and ICD-10-CM codes. The
identification of patients with NSCLC relied on a proximate
method due to a lack of NSCLC-specific diagnosis codes
in the databases, so misclassification of patients was a pos-
sibility. As the date of CNS metastasis was also captured
via the insurance claims within a window post-index, these
dates may not have been as accurate as from a database that
uses health records with specific diagnosis dates, potentially
affecting the association between CNS metastases and dis-
continuation; further analyses using more accurate dates of
CNS metastases diagnosis will be needed in order to draw
firm conclusions. In addition, all but one patients’ CNS
metastases were diagnosed post-index. Similarly, EGFRm
status is unavailable in insurance claims codes. The study
dates were selected in order to understand real-world 2L
treatment patterns, including osimertinib use, but it was
not possible to assess the prevalence of T790M resistance.
EGFRm status was therefore inferred from the receipt of
EGFR-TKIs. However, it is possible that some patients
receiving EGFR-TKIs may have had negative EGFR muta-
tion status and would not have benefited from targeted treat-
ments. In addition, assumptions were made on when patients
stopped treatment, as discontinuation dates were not known,
meaning that time to treatment discontinuation reported here
may be underestimated. The limitations of claims-based
analyses may be reflective of real-world challenges in clini-
cal practice, such as treatment decision-making for patients
with unavailable T790M mutation status. A final limitation
of the study is that afatinib is also used to treat metastatic
squamous cell carcinoma in the USA [33], but the role of
EGFRm in this histological subtype of NSCLC is debated
[34]. Without histology data available in this study, it is pos-
sible that some patients who received 1L afatinib had squa-
mous histology instead of adenocarcinoma (the latter is well
linked to EGFR mutations) [34], creating potential outliers
to the population presumed to have EGFRm NSCLC.

5 Conclusion
This retrospective real-world analysis of patients identi-

fied through US insurance claims databases showed that
270 of 578 patients with NSCLC discontinued 1L 1G/2G
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EGFR-TKIs. Median time to 1L treatment discontinuation
was 8.2 months in patients diagnosed with CNS metastases
and 7.7 months in patients without CN'S metastases. Patients
with CNS metastases had different treatment patterns, with
a greater percentage initiating 2L therapy with osimertinib.
These results highlight the importance of choosing optimal
1L EGFR-TKI treatment for EGFRm NSCLC, given that
not all patients who discontinued 1L 1G/2G EGFR-TKIs
initiated 2L therapy.
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