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Abstract

Background Despite the dynamic treatment landscape for EGFR mutant-positive metastatic non-small cell lung cancer
(EGFRm+ mNSCLC), most of the earlier studies have focused on US or Western populations.

Objective The objective of this study was to explore real-world treatment patterns and outcomes of South Korean patients
with EGFRm+ mNSCLC.

Methods Retrospective chart review of adult patients with EGFRm+ mNSCLC who received systemic treatment between
January-2019 and June-2019.

Results A total of 162 patients were included from 21 hospitals, with a median follow-up of 15.6 months. Median age was
65.0 years, 22% had central nervous system metastasis, and 57% and 38% had exon 19 deletion and exon 21 L858R, respec-
tively. Among 144 patients (89%) who received first-line EGFR-tyrosine kinase inhibitor, afatinib was most the common
(44%), followed by gefitinib (28%) and erlotinib (13%). First-line chemotherapy was more common when an EGFR-mutation
was detected after versus before first-line treatment initiation (31% vs 5%). Discontinuation of first-line treatment was mostly
due to disease-progression (81%) and toxicity (7%). Among 58 (78%) patients who received second-line treatment, osimer-
tinib was the most common (40%). Most (60%) patients reported >1 Grade >3 adverse event during first-line treatment.
Following initiation of first-line treatment, physician visits and chest X-rays were the most frequent healthcare utilisation
events. Rates of emergency-room visits and hospitalization were 12% and 16%, respectively, with a mean length-of-stay of
10.4 days. At 12 months, overall survival rate was 95%, and numerically worse for patients with exon 21 versus 19 mutations.
Conclusions Characteristics and clinical outcomes of Korean patients with EGFRm+ mNSCLC in real-world practice were
comparable to those observed in clinical trials. As osimertinib was not reimbursed for first-line treatment before study com-
pletion, further investigation is warranted to explore evolving treatment practice.

Among first-line EGFR-tyrosine kinase inhibitors,
afatinib was the most common (44%), followed by
gefitinib (28%) and erlotinib (13%). In the second-line
treatment, osimertinib was most common (40%).

Discontinuation of first-line treatment was mostly due to
disease-progression (81%) and toxicity (7%).

The clinical outcomes of Korean patients with EGFR-
mutated metastatic non-small cell lung cancer were
comparable with those observed in clinical trials.
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1 Introduction

Cancer is the leading cause of death in South Korea,
accounting for one in four deaths. Lung cancer was the lead-
ing cause of cancer-related death in both sexes in 2018. In
recent decades, survival rates of lung cancer have increased
[1]. However, the financial burden of lung cancer treatment
in South Korea is substantial, with reported expenditure in
2017 for 1 year after diagnosis reaching approximately 30%
of national GDP per capita [2].

The treatment landscape for metastatic non-small-cell
lung cancer (mNSCLC) has evolved dramatically with the
advance of targeted therapies for patients with oncogenic
driver mutations. Mutations in the EGFR gene represent an
important driver in mNSCLC, occurring in approximately
40% of cases in Asian patients [3]. EGFR mutations occur
at a higher rate in women than in men, in non-smokers than
ever smokers, and in adenocarcinomas than other NSCLC
histologies [3]. The Asia—Pacific geographic region has
the highest (47%) reported EGFR-mutation frequency in
patients with NSCLC [4]. Targeted agents against EGFR
mutations have become the standard first-line (1L) therapy
for EGFRm+ mNSCLC, including first-generation (erlotinib
and gefitinib), second-generation (afatinib and dacomitinib)
and third-generation (osimertinib) EGFR-tyrosine kinase
inhibitors (EGFR-TKIs) [5-7].

Earlier studies have well described the real-world prac-
tice patterns for EGFRm+ mNSCLC, however most have
focused on US or Western populations. Given the dynamic
landscape of treatment options for EGFRm+ mNSCLC,
exploration of recent real-world treatment patterns and out-
comes in these patients would provide practical insight of the
treatment strategies for patients with EGFRm+ mNSCLC,
amidst the rapidly evolving therapeutic landscape. In this
context, this study presents real-world data regarding the
patterns of diagnosis, treatment and associated clinical out-
comes of EGFRm+ mNSCLC in South Korea. These data
may enhance the implementation of results from clinical
trials to our daily practice.

2 Patients and Methods
2.1 Study Design

A retrospective, observational physician-based chart review
was conducted to gauge the data regarding treatment pat-
terns, clinical outcomes, and associated healthcare resource
utilisation (HRU) for patients with EGFRm+ mNSCLC
in South Korea. The study was implemented online using
an electronic data abstraction form (eDAF). Data collec-
tion information is outlined in the supplemental material.
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Physicians, who treat patients with mNSCLC in advanced
general hospitals in South Korea, were asked to report
anonymised patient-level information on treatment and
outcomes for 2-5 randomly selected patients. Physicians
were asked to select eligible patients based on the inclusion
and exclusion criteria, applying system-generated random
months of birth to minimise selection bias. Data abstraction
took place from August 11, 2020, to September 2, 2020, over
a year after the cut-off date for the 1L treatment initiation
period (January 2019-June 2019).

The primary objective was to describe the treatment pat-
terns of patients with EGFRm+ mNSCLC. The second-
ary objectives were to describe for treated patients with
EGFRm+ mNSCLC the demographic, clinical and disease
characteristics, EGFR testing patterns, clinical outcomes
including tumour response, progression-free survival (PFS)
and overall survival (OS), selected relevant Grade > 3
adverse events (AEs) and economic outcomes including
HRU and costs. HRU included outpatient visits, hospitali-
sations, emergency room visits, palliative and supportive
care treatments and procedures. Exploratory objectives were
to explore associations between patient characteristics and
treatment patterns, clinical outcomes and economic out-
comes. Using the eDAF, physicians were asked to report
on selected relevant Grade > 3 AEs reported by patients
from a list of common Grade > 3 AEs of EGFR-TKIs and
chemotherapy based on published evidence [8—15] and
expert opinion.

Eligible physicians must have medical specialties in med-
ical oncology or pulmonology, have at least three years of
experience treating patients with EGFRm+ mNSCLC and
treat at least three patients with EGFRm+ mNSCLC per
month.

Eligible patients, aged > 18 years, had initiated 1L sys-
temic treatment of mNSCLC between January 2019 and
June 2019, histologically confirmed metastatic (stage I'V)
NSCLC and documented EGFR activating mutations based
on any molecular diagnostics prior to or following initia-
tion of 1L systemic treatment of mNSCLC. Patients who
participated in a clinical trial for NSCLC after diagnosis of
EGFRm+ mNSCLC were excluded. The sample size for this
single cohort study was based on precision of the primary
and secondary outcomes. Using the proportional precision
based on standard sampling methodology without finite
population correction [16] it was estimated that a sample
of 120-160 patients would provide reasonable precision for
the outcomes of interest, e.g., proportion of patients using a
specific systemic therapy, and HRU incidence rates.

Institutional Review Board (IRB) approval of the study
protocol and questionnaire was obtained with waiver of
informed consent (Advarra IRB) as this was a noninterven-
tional study using deidentified, routinely collected data.
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2.2 Statistical Analysis

Descriptive statistics were used to characterise the primary,
secondary and exploratory objectives. These consist of fre-
quencies and percentages for the categorical variables and
means, standard deviations, medians and ranges for the
continuous variables. Range details minimum to maximum
values while interquartile range (IQR) details the first to
third quartile.

PFS and OS from 1L treatment initiation date were
assessed using Kaplan-Meier methods. 1L progression
(PFS) was defined as discontinuation of 1L treatment due
to disease progression, death, or commencement of the next
line of therapy, whichever occurred earlier. Data for patients
not known to have progressed, died, or started subsequent
therapy were censored at their last contact date (e.g., last
visit to the clinic). PFS from initiation of the 2L of treatment
was defined similarly.

For sensitivity analysis, the percentage and the associ-
ated 95% confidence intervals (Cls) for each treatment
were adjusted for clustering using hospital as the primary
sampling unit. Rates per person-year and 95% CIs for HRU
were evaluated using a negative binomial model, including
a random effect for hospital to adjust for clustering, and an
offset for patient observation time. Rates relate to all study
patients, which include patients with no tests or office visits.
All results presented are annualised rates and relate to the
study observation period, from commencement date of 1L
systemic anti-cancer therapy post-mNSCLC diagnosis until
the last date of chart data available or death. Bootstrapping
was used to estimate Cls for the mean annual health care
unit costs.

Given that high-prescribing physicians may have greater
influence on practice patterns and that our data suggest vari-
ation in treatment patterns by the prescribing volume of phy-
sicians, a sensitivity analysis was conducted to assess the
impact of weighting each study patient by the total number
of patients their physician treated each month; thereby giv-
ing physicians who treat a high number of patients more
influence on the 1L monotherapy treatment patterns.

Statistical analyses were performed using SAS Software,
Version 9.4 (SAS Institute, Cary, North Carolina).

3 Results
3.1 Physician and Patient Characteristics

A total of 39 physicians from 21 hospitals, consisting of 20
(51.3%) pulmonologists and 19 (48.7%) medical oncologists,
provided data for 162 patients. Physicians had mean (stand-
ard deviation [SD]) experience of 12.5 (5.2) years of treating

patients with EGFRm+ mNSCLC and treated a mean (SD)
of 30 (20.7) patients with EGFRm+ mNSCLC per month.
Physicians were based across regions of Korea including
Seoul (n = 17 [43.6%]), Gyeonggi (n = 11 [28.2%]), Gyeo-
ngsang (n =5 [12.8%], Incheon (n = 4 [10.3%]) and Chun-
gcheong/Jeolla (n = 1 [2.6%]; Table S1).

The median (range) age of patients was 65.0 (38-90)
years. The majority of patients were female (n = 100
[61.7%]). Most patients (n = 92 [56.8%]) were never
smokers, 65 (40.1%) were ever smokers and 5 (3.1%) had
unknown smoking status. Exon 19 deletions were detected
in 92 (56.8%) patients and exon 21 L858R substitutions
were detected in 61 (37.7%) patients. Exon 20 T790M sub-
stitutions were observed in 2 (1.2%) patients and 7 (4.3%)
patients showed other genetic mutations. At the time of
mNSCLC diagnosis, 35 (21.6%) patients had central nerv-
ous system (CNS) involvement (Table 1).

3.2 NSCLC Systemic Treatment Patterns

The median (IQR) time from NSCLC diagnosis to initia-
tion of 1L treatment was 2 (1-3) weeks, and the median
(IQR) duration of 1L treatment was not reached (35.0-NA)
(Table 2). Most patient 1L treatments were ongoing (n = 88
[54.3%]) at the time of data abstraction. Median (IQR) study
follow-up time for patients was 15.6 (13.7-17.3) months in
line with the 1L treatment initiation and data abstraction
dates (Tables 2 and 3).

Overall, 144 (88.9%) patients received an EGFR-TKI
monotherapy as 1L systemic treatment, with afatinib (n =
71 [43.8%]) being the most commonly chosen drug. Gefi-
tinib (n = 46 [28.4%]) and erlotinib (n = 21 [13.0%]) were
the second and third most common 1L treatment options,
respectively. Thirteen patients (8.0%) received chemo-
therapy (Table 2). EGFR testing was performed before 1L
treatment initiation for 139 (85.8%) patients, and after 1L
treatment initiation for 13 (8.0%) patients. Testing date is
not recorded for 10 (6.2%) patients. Chemotherapy was more
commonly chosen than EGFR-TKI monotherapy when an
EGFR-mutation status was tested after 1L systemic treat-
ment initiation versus before (30.8% vs 5.0%; Table S3).
Among the 7 patients who received 1L chemotherapy after
testing, 3 (43%) had exon 19 deletions, 3 (43%) had exon 21
L858R substitutions, and 1 (14%) had other mutations. Of
the 4 patients who received 1L chemotherapy before testing,
2 (50%) had exon 19 deletions, 1 (25%) had exon 21 L858R
substitutions, and 1 (25%) had other mutations. The above
findings are derived without adjustment for the difference in
volume of patients that different physicians tend to treat and
gave equal weight to physicians regardless of the volume
of patients treated in practice. However, based on the post-
hoc sensitivity analysis with adjustment for the difference in
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Table 1 Patient characteristics

Characteristics Total (N = 162)
Age (years)*

Mean (SD) 65.3 (10.1)

Median (range) 65.0 (38-90)

Female, n (%) 100 (61.7)
Smoking status, n (%)

Never 92 (56.8)

Ever 65 (40.1)

Unknown 5@.1)
ECOG score®, n (%)

0 36 (22.2)

1 108 (66.7)

2 16 (9.9)

3 2(1.2)
Number of extrapulmonary sites®

Mean (SD) 1.6 (1.0)

Range 0-5
Organs involved,>4, n (%)

Lymph node 80 (49.4)

Bone 65 (40.1)

Lung (other than primary) 66 (40.7)

CNS i.e., brain, meninges, or spinal cord 35 (21.6)
Charlson Comorbidity Index (CCI)®, n (%)

Mean (SD) 0.5 (0.8)

0 97 (59.9)

1-2 62 (38.3)

3+ 3(1.9)
EGFR-mutation subtype®, n (%)

Exon 19 deletion 92 (56.8)

Exon 21 L858R substitution 61 (37.7)

Exon 20 T790M substitution 2(1.2)

Post-progression T790M resistance mutation® 3(1.9)

Otherf 7 (4.3)

CCI Charlson comorbidity index, CNS central nervous system,
ECOG Eastern Cooperation Oncology Group, IQR interquartile
range, mNSCLC metastatic non-small cell lung cancer, N total num-
ber of subjects, n number of subjects per category, SD standard devia-
tion

2At date of mNSCLC diagnosis

At the commencement of 1st line therapy for mNSCLC

“Percentages may add to more than 100% as patients may be counted
in more than one category

4Among those with extrapulmonary sites

€All cancer-related conditions are excluded (leukaemia, lymphoma,
any tumour, and metastatic solid tumour) in the CCI calculation

fSpecifically, 2 genetic mutations were detected in 3 patients. Each
had an exon 19 deletion, 1 patient also had an Exon 20 T790M substi-
tution and the other 2 patients had another genetic mutation

physician volume, physicians in the high-prescribing group,
in terms of the number of patients treated per month, tend to
prescribe first-generation EGFR-TKIs more than physicians
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from other groups (n = 24 [53.3%] vs n = 20 [37.0%]) who
tended to prescribe more second-generation EGFR-TKIs
(Fig. S1). Compared with unweighted results, weighted
results showed an increase in the use of first-generation
TKIs (gefitinib and erlotinib) from 41.4 to 45.1%, respec-
tively, and a decrease in the use of the second-generation
TKI, afatinib, from 43.8 to 41.7%, respectively (Table S4).

Efficacy was the most important factor (n = 137 [84.6%]),
as noted by physicians, in selecting 1L treatment, followed
by tolerability (n = 20 [12.3%]). Just 3.1% (n = 5) physi-
cians selected 1L treatment for financial reasons (Table 2).
Among the patients who discontinued 1L treatment (n = 74
[45.7%]), the most frequent reason was disease progression
(n =60 [81.1%]; Table 2). Of those 74 patients, 58 (78.4%)
had second-line (2L) therapy. EGFR-TKI was the most com-
mon 2L treatment, of which osimertinib monotherapy (n =
23 [39.7%]; Table 2) was most commonly prescribed. The
treatment sequence for 2L therapy are detailed in Table S2.

3.3 Clinical Efficacy Outcomes

Most patients (n = 146 [90.1%]) were alive at the time of
data abstraction. Also, less than half of patients (n = 70
[43.2%])), progressed during 1L treatment within the follow-
up time (Fig. 1a and b). Therefore, median OS and PFS are
not reached in the study, the median observation period was
15.8 months (IQR 13.9-17.6). Four (3.1%) patients devel-
oped CNS metastases post-commencement of 1L treatment
(Table 3).

The PFS rates (95% CI) of patients who received 1L
therapy at 12 and 18 months were 63.8% (55.8-70.8) and
53.1% (44.2-61.3), respectively. The OS rates (95% CI)
at 12 months and 18 was 94.8% (89.9-97.4%) and 92%
(84.8-95.8%), respectively (Table 3). OS at 12 and 18
months were numerically lower for patients with an exon
21 L858R vs exon 19 deletion (Table S5).

3.4 Adverse Events

A total of 98 (60.5%) patients reported at least one Grade
> 3 AE during 1L therapy. Of the AEs, the most common
were thrombocytopenia (n = 35 [21.6%]), diarrhoea (n = 32
[19.8%]), and decreased appetite (n = 30 [18.5%]; Table 4).
For the 58 patients receiving second-line treatment during
the observation period, 31 (53.4%) reported at least one
Grade > 3 AEs. The most common AEs reported during sec-
ond-line therapy were fatigue (n = 12 [20.7%]), decreased
appetite (n = 11 [19.0%]) and diarrhoea (n = 7 [12.1%]).
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Tecatmont Baters for paents. et
with EGFRm+ mNSCLC Time from NSCLC diagnosis to treatment initiation, weeks N=162
Mean (SD) 5(19.5)
Median (IQR) 2(1-3)
First-line treatment N=162
Monotherapy, n (%)
EGFR-TKI 144 (88.9)
First-generation 67 (41.4)
Gefitinib 46 (28.4)
Erlotinib 21(13.0)
Second-generation
Afatinib 71 (43.8)
Third-generation
Osimertinib 6(3.7)
Immunotherapy 1(0.6)
Combination therapy, n (%)
Chemotherapy” 13 (8.0)
EGFR-TKI" 4(2.5)
Primary reason for selecting 1L treatment®, n (%)
Efficacy 137 (84.6)
Tolerability 20 (12.3)
Cost (reimbursement status) 5@3.1)
1L treatment status at time of data abstraction, n (%)
Still on treatment 88 (54.3)
Died during treatment 1(0.6)
Discontinued, no subsequent treatment 1509.3)
Discontinued, received subsequent treatment 58 (35.8)
Reasons for discontinuation of 1L therapy, n (%) N=T74
Disease progression 60 (81.0)
Toxicity or adverse effect 5(6.8)
Patient/clinician decisions 22.7)
Death 1(1.4)
Completed treatment course as planned 1(1.4)
Other 1(1.4)
Unknown 4(54)
Median (IQR) duration of 1L treatment®, weeks NA (35.0-NA)
Second-line treatment N=358
Monotherapy, n (%)°
EGFR-TKI 33 (56.9)
First-generation 8 (13.8)
Erlotinib 5(8.6)
Gefitinib 3(.2)
Second-generation
Afatinib 2(3.4)
Third-generation
Osimertinib 23 (39.7)
Chemotherapy 14 (24.1)
Pemetrexed 12 (20.7)
Gemcitabine 234
Combination therapy, n (%)
Chemotherapy" 6(10.3)
EGFR-TKI plus chemotherapy® 3(5.2)
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Table 2 (continued) Treatment
Primary reason for selecting 2L treatment®, n (%)
Efficacy 48 (82.8)
Tolerability 5(8.6)
Cost (reimbursement status) 5(8.6)
Ongoing at time of data abstraction 32 (55.2)
Reasons for discontinuation of 2L therapy, n (%) N=26
Disease progression 16 (61.5)
Patient/clinician decision 2(7.7)
Death 1(3.8)
Lost to follow-up 1(3.8)
Completed treatment course as planned 1(3.8)
Unknown 5(19.2)

Median (IQR) duration of 2L treatment”, weeks 36.0 (14.0-NA)

1L first-line, 2L second-line, CI confidence interval, EGFR epidermal growth factor receptor, /QR inter-
quartile range, N total number of subjects, n number of subjects per category, TKI tyrosine kinase inhibitor

Cisplatin + gemcitabine: 4 (2.5%); cisplatin + pemetrexed: 4 (2.5%); carboplatin + docetaxel: 2 (1.2%);
carboplatin + gemcitabine: 2 (1.2%); cisplatin + docetaxel: 1 (0.6%)

bGefitinib + osimertinib: 2 (1.2%); afatinib + osimertinib: 1 (0.6%); erlotinib + gefitinib 1 (0.6%)

“Physicians were required to choose 1 of 4 options: efficacy, tolerability, cost, or other, representing the pri-
mary reason for selecting 1L treatment

dFour patients who discontinued 1L treatment had an unknown duration of treatment. Median duration of
treatment was calculated based on 70 of 74 patients with known duration of treatment

®Only categories with >3% patients are included

fCisplatin 4+ pemetrexed: 4 (6.9%); cisplatin + gemcitabine: 1 (1.7%); cisplatin + paclitaxel + pemetrexed:
1(1.7%)

€ Afatinib + docetazel: 1 (1.7%); osimertinib + cisplatin + pemetrexed: 1 (1.7%); osimertinib + docetaxel
+ gemcitabine + pemetrexed: 1 (1.7%)

"Five patients who discontinued 2L treatment had an unknown duration of treatment. Median duration of

treatment was calculated based on 53 of 58 patients with known duration of treatment

3.5 Supportive Care and Healthcare Resource
Utilisation

Approximately 70% of patients (n = 110 [67.9%]) received
some level of palliative and supportive care; the most com-
mon types were pain medications (29.6%), antidiarrheal
agents (21.6%) and antiemetic drugs (21.0%; Table S6).
Events with a relative higher rate of resource utilisation
included physician (oncologist or pulmonologist) visits
occurring at an average rate (95% CI) of 11.8 (9.3-15.0)
per person-year. Chest radiographs and computerised
tomography (CT) scans were also frequent at a rate of 12.9
(10.6-15.7) and 5.1 (4.7-5.4) per person-year, respectively.
Following initiation of 1L treatment, 19 patients (11.7%)
had a total of 33 emergency room visits due to EGFRm+
mNSCLC or related complications and 26 (16%) patients
had at least one hospitalisation with a mean (SD) length-of-
stay of 10.4 (7.51) days. Hospitalisations occurred at a rate
of 0.2 (0.1, 0.4) events per person-year. The most common
reason for hospitalisation was NSCLC treatment (n = 11
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[26.2%]) followed by diarrhoea (n = 5 [11.9%]) and neoplas-
tic pleural effusion (n =5 [11.9%]) (Table 5).

4 Discussion

In this real-world chart review, we present an overview
of current treatment patterns and HRU in patients with
EGFRm+ NSCLC in South Korea. The findings presented
here show that treatment patterns in real-world practice are
substantially in line with the recent 2019 Pan Asian guide-
lines [17]. EGFR-tyrosine kinase inhibitors were the most
commonly selected treatment of both 1L and 2L treatment
and second-generation afatinib was the most frequently pre-
scribed EGFR-TKI in the 1L setting, more commonly pre-
scribed than first-generation gefitinib or erlotinib.

Baseline characteristics were comparable to previous
Phase 3 clinical trials in patients with untreated EGFRm+
mNSCLC. These include the open-label, randomised, Phase
3 LUX-Lung 6 study, which compared second-generation
EGFR-TKI afatinib with the gemcitabine plus cisplatin
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Table 3 Progression-free

. Outcome
and overall survival, overall

Total (N = 162)

response rate and CNS
metastases among patients

Follow-up time, months, median (IQR)
Alive at time of data abstraction, n (%)

15.6 (13.7-17.3)
146 (90.1)

treated with EGFRm+
mNSCLC CNS metastases
Number of patients without CNS involvement at the time of 1L treatment initiation, n 127 (78.4)
(%)
Developed CNS metastases after 1L treatment initiation® 4(3.1)

Overall Tumour Response rate (ORR) at 1L treatment®, % (95% CI)

First-line progression-free survival

Event®, n (%)

Censored, n (%)

12-month PFS, % (95% CI)
18-month PFS, % (95% CI)
Median PFS, months (95% CI)

Overall survival from 1L treatment

Death, n (%)

Alive (censored), n (%)
12-month survival, % (95% CI)
18-month survival, % (95% CI)

Median survival, months (95% CI)

75.9 (67.6-84.3)

70 (43.2)

92 (56.8)

63.8 (55.8-70.8)
53.1 (44.2-61.3)
NR (14.7-NR)

10 (6.2)

152 (93.8)

94.8 (89.9-97.4)
92.0 (84.8-95.8)
NR

CI confidence interval, CNS central nervous system, CR complete response, /QR interquartile range, N total
number of subjects, n number of subjects per category, NR not reached, NSCLC non-small cell lung cancer,
ORR overall tumour response rate, PR partial response

“The duration between commencement of first-line treatment and CNS development for these patients

range from 176.0 to 513.0 days

°95% Cls adjusted for clustering. At least one PR or CR assessment determination

“An event is discontinuation of treatment due to disease progression, death, or commencement of the next

line of therapy

chemotherapy regimen in Asian patients [8] and the world-
wide, double-blind, Phase 3 RELAY and FLAURA studies
that compared erlotinib plus ramucirumab with erlotinib
plus placebo and osimertinib with first-generation EGFR-
TKIs (gefitinib or erlotinib), respectively [10, 11]. Median
age was 65 years in this study, 58 years in LUX-Lung 6 and
64-65 years in RELAY and FLAURA. Here, 62% of patients
were women compared with 62-68% in the treatment groups
of LUX-Lung 6, RELAY and FLAURA. 57% never smoked
compared with 60-65% in the Phase 3 trials and an EGFR
exon 19 deletion was detected in 57% in this study compared
with 50-63% in LUX-Lung 6, RELAY and FLAURA.

In this study, afatinib was the most frequently prescribed
EGFR-TKI in the 1L setting. A similar observation was
made in the real-world study by Lee et al. 2021 in a cohort
of 235 patients from South Korea treated between January
2015 and December 2017 [18]. However, these findings
contrast from real-world observations in the USA of 782
patients who initiated 1L treatment between January 2016
and July 2019, for whom erlotinib was the most common 1L
treatment [19]. This may be explained in part by findings
from Kim et al. 2019, examining 467 South Korean patients
treated between 2014 and 2016, who showed a significantly

better median PFS of patients treated with 1L afatinib than
that of erlotinib or gefitinib (19.1 months vs. 14.0 and 13.7
months, respectively; p =0.001) [13]. In that study, PFS
improvements in patients treated with afatinib were more
pronounced in those with exon 19 deletion and uncommon
mutations than exon 21 L858R mutations [13]. In addition,
patients with EGFRm+ NSCLC treated with afatinib had
improved clinical outcomes and had a more favourable
safety profile than chemotherapy in the Phase 3 LUX-lung
3 and 6 studies [8, 20]. Afatinib improved outcomes in treat-
ment-naive patients compared with gefitinib in the Phase
2B LUX-Lung 7 trial [21]. However, a recent meta-analysis
found that afatinib did not have a greater efficacy than gefi-
tinib or erlotinib as a 1L therapy. This study included mostly
East Asian studies consisting of 8 randomised trials and 82
cohort studies with a total of 17,621 patients. While afatinib
appeared to be associated with longer PFS compared to the
first-generation EGFR-TKIs, the benefit differed considera-
bly between studies and more importantly no benefit in terms
of OS was observed [22]. Post-hoc weighted sensitivity
analysis conducted in this study found that physicians who
treat more than 40 patients with EGFRm+ mNSCLC per
month (high prescribers) tend to prescribe first-generation
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TKIs (gefitinib or erlotinib) more often than physicians who
treat either 2040 (medium-prescribers) or less than 20 (low-
prescribers) patients with EGFRm+ NSCLC per month (Fig.
S1). This post-hoc analysis suggests that treatment patterns
observed in the study are sensitive to the volume of patients
per physician, a finding which warrants further investigation.

Regulatory approval of osimertinib as a 1L treatment
option in South Korea was received in December 2018; how-
ever, reimbursement status of osimertinib as a 1L therapy
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|+ Censored ------ 95% Confidence Limits |

is not yet approved in Korea [23]. Therefore, only 3.7% of
patients in the 1L setting received osimertinib in this study.
Osimertinib is a third-generation EGFR-TKI that is currently
recommended as a preferred 1L treatment option in patients
with EGFRm+ mNSCLC in the National Comprehensive
Cancer Network (NCCN) guidelines [24]. This recom-
mendation is based on the clinically meaningful improve-
ment in efficacy and tolerability observed with osimertinib
treatment, in patients with previously untreated EGFRm+
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Table 4 Grade 3 or higher adverse events reported during treatment Table 4 (continued)
of EGFRm+ mNSCLC Total
Total Vomiting (1.7
AEs (Grade > 3) during first-line treatment®, n (%) (V= 162) AE adverse event, ALT alanine aminotransferase, AST aspartate ami-
Any Grade >3 98 (60.5) notransferase, ECG electrocardiogram, N total number of subjects, n
Thrombocytopenia 35(21.6) number of subjects per category
Diarrhoea 32 (19.8) aList of selected relevant AEs reflects common Grade > 3 AEs of
Decreased appetite 30 (18.5) EGFR-TKIs and chemothgrapy based on Published evidence (Wu
Dermatitis acneiform 29 (17.9) 2014, Wu et ql. ;017, Choi et al.' 2018, Soria et al. 2018, Nakagawa
et al. 2019, Nishio et al. 2019, Kim et al. 2019, Cho et al. 2020) and
Paronychia 25 (15.4) expert opinion
Fatigue 19 (11.7)
Alopecia 18 (L1 advanced NSCLC, compared to first-generation EGFR-TKIs
Asthenia 17.10.5) in the Phase 3 FLAURA trial [10]. Improved efficacy was
Dry skin 148.6) also observed in a subset analysis of Asian patients in the
Mucositis 1168) FLAURA trial. Asian patients who received osimertinib
Nausea 266 treatment had a significantly longer mPFS of 16.5 months, an
Anaemia 8(4.9) overall response rate (ORR) of 80%, a not calculable median
Increased ALT 7(4.3) CNS PFS and fewer Grade > 3 AEs (40%) compared to the
Pneumonitis 7(4.3) mPFS of 11.0 months, 75% ORR, 13.8 months median CNS
Increased AST 637 PFS and 48% Grade > 3 AEs reported for patients in the
Leukopenia 637 first-generation EGFR-TKI groups. However, final OS analy-
Neutropenia 637 sis showed the greatest numerical between-group differences
Dyspnoea 4235 in the hazard ratios (HRs) for OS were between Asian and
Febrile neutropenia 319 non-Asian patients, with HR 1.00 (95% CI 0.75-1.32) in
Pneumonia 3(19) the Asian subset [25]. The FLAURA China trial, a double-
Vomiting 2.2) blind, randomised, Phase 3 trial which assessed first-line
Pleural effusion 1(06) osimertinib in Chinese patients with EGFRm+ advanced
Prolonged QT interval on ECG 106 NSCLC, also reported that the HR for OS was 0.85 (95% CI
Pyrexia 106 0.56-1.29; nominal p = 0.442) compared with EGFR-TKI
Rash ‘ 1006 group (gefitinib or erlotinib; all sites selected gefitinib) [26].
AEBs (Grade 2 3) during second-line treatment’, n (%) (V=358 Synchronous and metachronous brain metastasis rates
Any Grade 2 3 3134 were numerically lower in this study than have been
Fatigue 12@0.7) observed in other retrospective Korean studies of EGFRm+
Decreased appetite 11019.0) NSCLC. In one such analysis of patients who received
Diarrhoea 7zl EGFR-TKIs, 35.4% of 559 patients had synchronous brain
AStheni.a ] 6(10.3) metastasis compared to 21.6% in this study [27]. In a study
Dermatlti.s 'acnelform 6(10.3) by Baek et al., 27.4% of 73 Korean patients with EGFRm+
Pneumonitis 469 NSCLC had synchronous CNS metastases. Of those with
Thrombocytopenia 4(6.9) EGFRm+ NSCLC, 9.6% developed brain metastases, with
Increa_sed ALT 362 a median time to brain metastases of 13.4 months, com-
Anemlé 33.2) pared to 3.1% of the patients without initial CNS involve-
Dry skin 33.2) ment in this study [28]. A large retrospective nationwide
Increas_efi AST 3.2 study of Korean patients with advanced NSCLC reported
Mucosm% 33.2) that the overall cumulative incidence of brain metastasis
Pamnyc_hla 3.2 was significantly higher in patients with targeted therapy
Alopecia 234 than in patients with chemotherapy. After failure of the 1L
Dysp no_ea 264 treatment, the incidence of brain metastasis increased [29].
Anorexia ] La-n The numerically lower observed rates of initial and devel-
Leukopenia Lad-n oped brain metastasis in this study may be associated with
Nausea L7 the shorter median follow-up time of 15.6 (IQR 13.7-17.3)
Neutropenia 1(1.7) months.
Pneumonia 1(1.7)
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Table 5 Health care resource
utilisation post-commencement

Total (N = 162)

of first-line treatment of

EGFRm+ mNSCLC Chest X-ray

Tumour markers
CT

MRI

Bone scan

PET

Office visits, annual rate (95% CI)*

Physician visits
Oncologist
Pulmonologist

Outpatient hospital admission (no overnight stay)

Emergency room visits®
Mean (SD)

Annual per person-year rate of emergency room visits (95% CI)*

Inpatient hospital admissions®
Mean (SD)

Annual per person-year rate of hospitalisation (95% CI)*
Length-of-stay per hospitalisation (days

Mean (SD)
Median (range)

Reason for hospitalization®®
NSCLC treatment

Diarrhoea

Diagnostic and monitoring tests, annual rate (95% CI)*

12.9 (10.6-15.7)
1.8 (1.1-2.9)
5.14.7-54)
0.9 (0.6-1.2)
1.2 (0.9-1.7)
0.5 (0.4-0.7)

11.8 (9.3-15.0)
6.5 (4.0-10.4)
5.5(3.7-8.1)
3.2(1.4-7.3)

0.2 (0.65)
0.2 (0.1-0.3)

0.3 (0.77)
0.2 (0.1-0.4)
)d,e
104 (7.51)
9.0 (2-29)
N=42
11 (26.2)
5(11.9)

Neoplastic pleural effusion; Pleural effusion due to malignancy; underlying neoplasm 5 (11.9)

AE—decreased appetite
Pneumonia

Pain, neoplasm related pain
Chronic lung disease

Dermatitis acneiform

Haemoptysis (coughing blood); blood-stained sputum; cough with haemorrhage

Neutropenia
Other

4(9.5)
3(7.1)
2(4.8)
1 (2.4)
1 (2.4)
1 (2.4)
1 (2.4)
8 (19.0)

AE adverse event, CI confidence interval, CT computerised tomography, MRI magnetic resonance imaging,
N total number of subjects, n number of subjects per category, NSCLC non-small-cell lung cancer, PET
positron emission tomography, SD standard deviation

“Rates per person-year with 95% CI are estimated from the negative binomial model

®Nineteen (11.7%) patients had a total of 33 emergency room visits. Based on 160 patients with known

emergency room visit records

“Twenty-six patients (16.0%) patients had a total of 42 hospital admissions

4Information collected on most recent 5 hospitalisations per person only

“Based on the number of hospitalisations

The 1-year OS (95% CI) of 94.8% (89.9-97.4%) in our
study is consistent with that reported in previous Phase
3 clinical trials. The 1-year OS (95% CI) in the RELAY
study was 93% (89-96%) and 94% (90-96%) for the ramu-
cirumab plus erlotinib group and placebo plus erlotinib
groups, respectively, and in the FLAURA study, was 89%
(85-92%) in the osimertinib group and 82% (77-86%) for
those treated with first-generation EGFR-TKI. Moreover, in
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a subset analysis of East Asian patients in the RELAY study,
1-year OS was 94.4% (89.4-97.0%) and 95.2% (90.7-97.6%)
for the ramucirumab plus erlotinib and placebo plus erlotinib
arms, respectively [12].

This study was designed to allow sufficient follow-up time
of at least 1 year after initiation (January 2019-June 2019)
of 1L treatment, with 50% of included patients followed
between 13.7 and 17.3 months. On one hand, this helped to
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capture relatively recent treatment patterns but on the other
hand restricted the observation period for more recently
introduced treatments to be included. As such, treatment
patterns observed in this study may not fully reflect rap-
idly evolving clinical practice in the treatment of EGFRm+
mNSCLC. Examples of the changing mNSCLC treatment
landscape include regulatory approval of osimertinib for
1L treatment in 2018, followed by regulatory approval of
ramucirumab plus erlotinib as well as dacomitinib for 1L
treatment in 2020. In November 2020, dacomitinib received
reimbursement approval in South Korea with a lower price
than the weighted average price of gefitinib, erlotinib, and
afatinib, meaning that dacomitinib is now cheaper than
afatinib which may change the EGFR-TKI market [23].
Moreover, lazertinib received regulatory approval for the
second-line treatment of patients with EGFR T790M muta-
tion positive mNSCLC in January 2021 and obtained reim-
bursement approval in the 2L setting with a lower price than
osimertinib in July 2021 [30]. Future studies should inves-
tigate how these recent approvals and reimbursements will
affect real-world treatment of EGFRm+ NSCLC in Korea.

The severity of EGFRm+ mNSCLC may be reflected in
the level of HRU including physician visits and chest X-rays
[31]. Consistent with this, levels of palliative and supportive
care were also substantially high, especially for the manage-
ment of pain. Although the mean length of hospital stay
was somewhat longer for patients in our study compared
with South Korean patients (n = 150) analysed in another
real-world multinational study (10.4 days vs 7.1 days) the
hospitalisation rate and the rate of emergency room visits
during the follow-up duration were lower in our study (16%
vs 55% and 11.7% vs 42.7%, respectively) [31]. However,
direct comparisons between studies should be limited due
to the differences between patient characteristics, treatment
patterns, study timelines and the shorter abstraction and
follow-up periods.

There were some additional limitations of this study
which need to be highlighted. First, as physician agreement
was required for patient participation this provides potential
for selection bias. As such, treatment pattern information
may not be representative of all physicians or the treatments
for all patients with EGFRm+ NSCLC in South Korea. Data
extracted for the study is based on patient charts, therefore
only information captured there could be used for the analy-
sis, some missing data is unavoidable. Second, the majority
of patient data came from the Seoul, Gyeonggi and Incheon
region reflective of the majority of cancer treatment being
centred in this region in Korea. Third, as more than half of
patients were on 1L treatment at the time of data abstrac-
tion due to study follow-up time, the percentage of patients
receiving the 2L therapy may be underestimated. In addi-
tion, this likely impacted estimates of OS and PFS in the
1L, where progression was not observed in the majority

of patients, and most were alive at the time of data extrac-
tion. Consequently, PFS for patients on 2L therapy were
not fully captured, and the treatment sequencing from 1L
to 2L should be interpreted cautiously. Lastly, the post-1L
treatment initiation follow-up period overlapped with the
COVID-19 pandemic and subsequently during a national
strike for physicians. It is unclear if any treatments or HRU
were provided or reported at a reduced rate than there would
have been before the pandemic. However, the accessibility
of hospitals and the severity of cancer diseases are thought
to have limited any reduction in HRU due to COVID-19 in
clinical practice in South Korea [32, 33].

5 Conclusions

Our study illustrates the landscape of real-world treatment
patterns and resource utilisation amongst patients with
EGFRm+ mNSCLC in Korea. Patient characteristics, clini-
cal outcomes and HRU in real-world practice in Korean
patients were comparable to those observed in clinical trials.
These observations provide useful information for tailor-
ing upcoming treatment strategy in patients with EGFRm+
mNSCLC and estimating their health economic impact.
Further timely investigation is warranted integrating more
recent treatment options for these patients.
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