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Materials and methods: Electronic records of patients with EGFR-mutated NSCLC,
who were administered afatinib and osimertinib (group A) or other chemotherapy
(group B) between October 2014 and 2019, across 16 hospitals in South Korea were
reviewed. The primary outcome, time on treatment (TOT), secondary outcome, and
overall survival (OS) were estimated using the Kaplan—-Meier method and log-rank
test. Multivariate analyses were performed using the Cox proportional hazards model.
Results: Of the 737 patients who received frontline afatinib treatment, 324 with com-
plete records were selected (group A: 126, group B: 198). All patients in group A
were T790M positive after afatinib, while patients in group B were all negative or un-
known. The median TOT was 35.4 months (95% confidence interval [CI]: 27.7—45.6)
in group A and 20.8 months (95% CI: 19.4—24.0) in group B. The median TOT with
afatinib was 13.0 months (95% CI: 12.0—13.9) overall and 15.7 months (95% CI:
13.9—17.3) in group A. The 2- and 3-year survival rates were 86.0 and 69.3% in group
A and 75.9 and 55.3% in group B, respectively.

Conclusion: Sequential afatinib and osimertinib treatment resulted in better survival

KEYWORDS

1 | INTRODUCTION
Lung cancer is the leading cause of cancer-related deaths
in Korea, accounting for approximately 20% of all cancer-
related deaths; in 2018, 19,317 people died from the disease.'
Globally, 18.4% of all cancer-related deaths were attributable
to lung cancer and approximately 2 million people were
newly diagnosed in 2018.2

Afatinib is a second-generation epidermal growth fac-
tor receptor (EGFR) tyrosine kinase inhibitor (TKI) that
is suggested as the primary treatment option for progres-
sive, EGFR-mutated NSCLC.? A recent head-to-head trial
demonstrated that afatinib was superior to gefitinib, a
first-generation TKI, showing better progression-free sur-
vival (PFS) and time-to-treatment failure (TTF).* Despite
having many advantages over standard platinum-based
chemotherapy and first-generation EGFR TKIs, muta-
tions that confer resistance to afatinib are important clin-
ical problems. The T790M resistance mutation, which is
found in exon 20 of the EGFR gene, has been identified
in approximately 50% of patients receiving afatinib as
first-line therapy.5 The AURA study showed a high objec-
tive response rate (ORR) and encouraging PFS with the
third-generation EGFR TKI, osimertinib, in patients with
T790M-mutated NSCLC previously treated with another
TKI.® Based on studies to date, the expected median period
for sequential TKI treatment is approximately 24 months,
13 to 14 months with afatinib, and 10 to 13 months with
osimertinib.*%’

rates than treatment with afatinib followed by other chemotherapies.

afatinib, EGFR, NSCLC, osimertinib, real-world data

Real-world data (RWD) are generally used to monitor
post-market safety and adverse events. RWD additionally
allow clinical decision-making on patient groups that have
been excluded by the generally strict inclusion/exclusion
criteria of randomized clinical trials (RCTs). Such patients
include elderly patients, those with poor performance status,
those harboring uncommon EGFR mutations (i.e., neither
the exon 19 deletion [Dell9] nor L858R), and those with
brain metastases. Thus, RWD may better reflect actual clin-
ical conditions. The GioTag study, a retrospective, observa-
tional, and global multicenter study of NSCLC patients who
received sequential treatment with afatinib and osimertinib,
revealed a median TKI-therapy period of 27.6 months and
found that patients with the exon 19 mutation were appropri-
ate candidates for these TKI therapies.® In a subgroup analy-
sis of 50 Asian patients, the median time on TKI therapy was
~46.7 months. Other RWD from South Korea indicated that
the median PFS was 19.1 months for afatinib, 13.7 months
for gefitinib, and 14.0 months for erlotinib, respectively.9

Several studies have been conducted in Asian populations
on the cumulative advantage of frontline treatment with af-
atinib in a real-world setting in NSCLC patients harboring
EGFR mutations.9_13However, there is still a paucity of RWD
regarding the clinical characteristics and outcomes of patients
who were treated sequentially with afatinib and osimertinib.
Moreover, considering the controversy on whether osimertinib
should be used as first-line TKI therapy or second-line TKI
therapy after the failure of first-or second-generation TKIs,
the acquisition of data comparing first-line afatinib followed
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by second-line osimertinib with other second-line treatments
is warranted. In this context, the present study evaluated the
clinical characteristics and treatment outcomes in patients
with EGFR-mutated NSCLC who received first-line treatment
with afatinib and second-line therapy with either osimertinib
or other regimens by analyzing RWD in South Korea.

2 | MATERIALS AND METHODS

2.1 | Patients, design, and data collection
Real-world Experience of sequential treatment of afatinib
and osimertinib (RESET) is a retrospective multicenter ob-
servational study in South Korea across 16 medical centers.
Electronic medical records from October 2014 to 2019 of pa-
tients who met the following inclusion criteria were reviewed:
(1) age >19 years with EGFR-mutated TKI-naive advanced-
stage NSCLC that was newly diagnosed pathologically and
(ii) treated first-line with afatinib and second-line with either
osimertinib or other treatments. The NSCLC advanced stages
were defined as stages 3B, 3C, 4A, and 4B, which are not
eligible for standard operative procedures, based on the 8th
edition of the American Joint Committee on Cancer (AJCC)
staging system. Patients who were not treated with afatinib as
first-line therapy or osimertinib as second-line therapy were
excluded. Patients who were initially treated with chemora-
diotherapy were also excluded.

A total of 737 patients with EGFR-mutated advanced-
stage NSCLC were enrolled in the study. Of these, we ex-
cluded 413 patients: 164 patients continued afatinib therapy,
110 experienced progressive disease with no available data on
second-line treatment, 10 refused treatment, 15 discontinued
treatment due to afatinib toxicity, 68 were transferred or lost to
follow-up, and 36 without information on T790M mutation.
A final set of 324 eligible patients were selected. Patients who
received osimertinib as a second-line treatment and presented
T790M mutation after afatinib were categorized into group A
(n = 126). Patients who received other regimens as a second-
line treatment and did not present or prove T790M mutation
after afatinib were categorized into group B (n = 198). The
study flow chart is depicted in Figure S1.

Baseline demographic characteristics (age, sex, and
Eastern Cooperative Oncology Group performance status
[ECOG PS]) were collected. Smoking status was categorized
into never, former, and current smokers according to the clas-
sification of the National Health Interview Survey. The date
of diagnosis, initiation of first-line afatinib, information on
EGFR mutation (i.e., presence/absence and profile), num-
ber of metastatic organs, existence of specific organ metas-
tasis, and dose modification of afatinib were recorded. For
EGFR mutation analysis, the peptic nucleic acid-mediated
real-time polymerase chain reaction (PCR) clamping method
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(Panagene, Daejeon, Korea) or the Roche Cobas EGFR mu-
tation test (Roche Molecular Systems, Pleasanton, CA, USA)
was used. Follow-up data regarding the date and regimen of
second-line treatment and new lesions or aggravation of brain
metastasis were also collected.

2.2 | Ethical approval

The study and protocol were approved by the Institutional
Review Board of the Kosin University Gospel Hospital
(KUGH no. 2019-07-038). The study was conducted following
the Declaration of Helsinki. All procedures were performed in
accordance with the relevant guidelines and regulations.

2.3 | Outcomes and measurements

The primary outcome was time on treatment (TOT). TOT-1
was defined as the time from the first dose of afatinib to
tumor progression, TOT-2 was defined as the time from the
first dose of second-line therapy to tumor progression or
death during the treatment, and overall TOT was defined as
the length between the first dose of afatinib and tumor pro-
gression or death during the second-line treatment.

The secondary outcomes were as follows: (i) ORR-1,
defined as the ratio of total patients who received afatinib
to patients experiencing complete remission (CR) or partial
remission (PR) after the first evaluation of tumor response,
which was defined based on Response Evaluation Criteria in
Solid Tumors (RECIST) version 1.1,% (i1) ORR-2 for second-
line treatment, (iii) disease control rate-1 (DCR-1), defined as
the ratio of total patients receiving afatinib to patients with
CR, PR, and stable disease (SD) after the first evaluation of
tumor response defined based on RECIST version 1.1, (iv)
DCR-2 for osimertinib, and (v) overall survival (OS), defined
as the length of time from the start of afatinib to death from
any cause. Patients still on treatment were censored at the
time of data collection.

2.4 | Statistical analysis

The baseline patient characteristics were descriptive. Chi-
squared and Fisher’s exact tests were used to compare the
differences between categorical variables. TOT and OS were
estimated with the Kaplan—Meier method and differences in
time distributions were compared using the log-rank test; the
estimated median time (months) and 95% confidence inter-
val (CI) are presented. The Cox proportional hazards (PH)
model was used to investigate the effect of independent vari-
ables on survival outcomes. Variables with p < 0.10 in the
univariate Cox PH model were included in the multivariate
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Cox PH model. All statistical analyses were performed
using IBM SPSS Statistics for Windows, version 25.0 (IBM
Corp., Armonk, New York), and R software version 4.0.3 for
Windows (R Development Core Team).

3 | RESULTS

3.1 | Patient characteristics

The baseline characteristics of the study participants are sum-
marized in Table 1. The tumor stage was more advanced in
group A patients than in group B patients. The latter group
experienced a higher percentage of newly appeared or aggra-
vated brain metastases. Other variables were not statistically
different between groups A and B. At the start of second-line
treatments, the presence and type of brain metastasis were
well balanced.

3.2 | Median TOT during first- and second-
line treatments

The results of median TOT during the first- and second-line
treatments are summarized in Table 2. The median TOT
in all patients was estimated to be 25.9 (95% CI: 23.5-
30.4) months. The overall TOT in group A was 35.4 (95%
CI: 27.7-45.6) months, which was significantly longer than
that in group B (20.8 [95% CI: 19.4-24.0] months, p < 0.001,
Figure 1).

3.3 | Respective median TOT (TOT-1 and
TOT-2) according to first- and second-
line treatments

The individual median TOTs for the first- and second-line
treatments are depicted in Table 3. The estimated median
TOT-1 was 13.0 (95% CI: 12.0-13.9) months in all patients,
15.7 (95% CI: 13.9-17.3) months in group A patients, and
11.4 (95% CI: 10.3-12.7) months in group B patients. The
difference in TOT-1 between groups A and B was statisti-
cally significant (p < 0.001, Figure 2). The median TOT-2 in
groups A and B patients was 11.9 (95% CI: 10.2-26.5) and
5.1 (95% CI: 4.1-6.9) months, respectively, and this differ-
ence was significant (p < 0.001).

3.4 | Multivariate Cox PH analysis of factors
affecting TOT-1

In all patients, the multivariate Cox PH model revealed that
poor ECOG PS, advanced tumor stage, tissue type other than

adenocarcinoma, presence of liver metastasis, and no afatinib
dose adjustment were related to decreased TOT-1 (Figure 3).
In group A, the hazard ratio (HR) was higher in patients with
advanced tumor stage, and the presence of liver metastasis
was associated with a marginally significant decrease in
TOT-1 (Figure 4).

3.5 | Multivariate Cox PH analysis of factors
affecting TOT-2 in group A patients

In group A patients who received second-line osimertinib
treatment, the presence of liver metastasis was associated
with a decrease in TOT-2 with an HR of 2.4 (95% CI: 1.35-
4.40, p = 0.003, Figure S2).

3.6 | ORR-1and DCR-1

The results of ORR-1 and DCR-1 are shown in Tables S1
and S2, respectively. In the patients who received first-line
afatinib treatment, the ORR-1 was 69.1% in all patients,
75.0% in group A, and 65.2% in group B. The DCR-1 in all
patients was 93.2%, with 97.6% in group A and 90.4% in
group B.

3.7 | ORR-2and DCR-2

The results of ORR-2 and DCR-2 are shown in Tables S3
and S4, respectively. The ORR-2 was 40.2% in group A and
20.5% in group B. DCR-2 was higher than ORR-2 in both
groups. The DCR-2 was 94.6% in group A and 75.2% in
group B.

3.8 | OS, 2-year, and 3-year survival rates
The estimated OS was 49.1 (95% CI: 39.4-58.8) months
in all patients with 2-year and 3-year survival rates of 78.1
and 63.5%, respectively (Table S5). The median OS was not
reached in group A patients and it was 38.5 (95% CI: 28.8—
48.2) months in group B patients (Table S6). The OS was
significantly longer in group A than in group B (p = 0.0016,
Figure S3).

4 | DISCUSSION

The present study compared the data of patients who re-
ceived sequential treatment with afatinib and osimertinib to
those of patients who received second-line treatments other
than osimertinib. We comprehensively investigated clinical
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TABLE 1 Characteristics of study participants

First-line treatment Second-line treatment

Afatinib (n = 324) Group A (n = 126) Group B (n = 198) p
Men 177 (54.6%) 70 (55.6%) 107 (54.0%) 0.789
Age 0.290
<65 181 (55.9%) 75 (59.5%) 106 (53.5%)
>65 143 (44.1%) 51 (40.5%) 92 (46.5%)
Stage® 0.003
3 and 4A 189/323 (58.5%) 61 (48.4%) 128/197 (65.0%)
4B 134/323 (41.5%) 65 (51.6%) 69/197 (35.0%)
Smoking 0.922
Never 198/321 (61.7%) 76 (60.3%) 122/195 (62.6%)
Former 91/321 (28.3%) 37 (29.4%) 54/195 (27.7%)
Current 32/321 (10.0%) 13 (10.3%) 19/195 (9.7%)
ECOG PS
Oand 1 2741297 (92.3%) 101/106 (95.3%) 173/191 (90.6%) 0.178
>2 23/297 (7.7%) 4/106 (4.7%) 18/191 (9.4%)
Tissue type
Adenocarcinoma 317 (97.8%) 123 (97.6%) 194 (98.0%) 0.828
Others 7(2.2%) 3 (2.4%) 4 (2.0%)
Presence of EGFR mutation 324 (100%) 126 (100%) 198 (100%) -
EGFR mutation 0.138
Dell9 178 (54.9%) 77 (61.1%) 101 (51.0%)
L858R 100 (30.9%) 36 (28.6%) 64 (32.3%)
Others’ 46 (14.2%) 13 (10.3%) 33 (16.7%)
# of metastatic organs 0.058
0-1 153 (47.2%) 51 (40.5%) 102 (51.5%)
2-3 140 (43.2%) 58 (46.0%) 82 (41.4%)
4 or more 31 (9.6%) 17 (13.5%) 14 (7.1%)
Presence of adrenal gland meta. 25 (7.7%) 11 (8.7%) 14 (7.1%) 0.585
Presence of liver meta. 45 (13.9%) 23 (18.3%) 22 (11.1%) 0.070
Presence of bone meta. 139 (42.9%) 60 (47.6%) 79 (39.9%) 0.171
Presence of brain meta. 142 (43.8%) 54 (42.9%) 88 (44.4%) 0.779
Type of brain meta. 0.961
Single parenchymal 21/140 (15.0%) 8/54 (14.8%) 13/86 (15.1%)
Multiple +/— seeding 119/140 (85.0%) 46/54 (85.2%) 73/86 (84.9%)
New lesion or aggravation of brain meta. 0.035
Yes 85/323 (26.3%) 25/126 (19.8%) 60/197 (30.5%)
No 238/323 (73.7%) 101/126 (80.2%) 137/197 (69.5%)
Dose adj. for afatinib 0.115
Yes 206/323 (63.8%) 87 (69.0%) 119/197 (60.4%)
No 117/323 (36.2%) 39 (31.0%) 78/197 (39.6%)

Data are presented as numbers (percentages), unless otherwise stated.

Patients in group A received sequential treatment with afatinib and osimertinib, while patients in group B received other therapies following first-line afatinib

treatment.

Abbreviations: adj., adjustment; Del19, deletion 19; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor;

meta., metastasis.

§Tumor stage was classified based on 8th edition of the American Joint Committee on Cancer staging system.

| [Other tissue types included squamous cell carcinoma in two patients, adenosquamous cell carcinoma in 0 patients, and non-small cell lung cancer in three patients.

FPatients not presenting with EGFR Del19 and L858R mutations, including de novo T790M mutation, are classified as the “Others” group.
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outcomes (i.e., TOT, OS, DCR, and ORR) and robustly eval-
uated the factors affecting TOT in afatinib and osimertinib
treatments. Considering the controversies regarding the use
of first-line osimertinib followed by other therapies or first-
line first-/second-generation TKIs followed by osimertinib as
appropriate options for treating EGFR-mutated NSCLC pa-
tients,15 the RWD from RESET might be of interest. RESET
included a group of old-age patients with poor performance
status and brain metastases, characteristics likely to exclude
these patients from RCTs due to strict inclusion criteria.
Thus, the results from RESET could be applicable across
real-world clinical settings in the management of advanced-
stage EGFR-mutated NSCLC patients.

RESET showed that clinical efficacy was better in group
A patients than in group B patients. The estimated overall
TOT in group A was 35.4 months, which was significantly
longer than that in group B (20.8 months). Subgroup analyses
also revealed that overall TOT was longer in group A than
in group B for all subdivided clinical characteristics, such
as smoking status or EGFR mutation type. If we separated
first- and second-line treatments, the median TOTS in group
A patients were superior to those in group B patients. In ad-
dition to TOT, group A was numerically superior to group B
with respect to OS, DCR, and ORR for all subdivided clinical
characteristics. The AURA-3 clinical trial demonstrated that
second-line osimertinib had significantly greater efficacy
than pemetrexed plus platinum-based therapy in advanced-
stage T790M-mutated NSCLC during treatment with first-
line EGFR TKIs such as gefitinib, erlotinib, and afatinib.”
AURA-3 reported 10.1 months of PFS on osimertinib and
4.4 months of PFS on platinum-based pemetrexed therapy,
with results comparable to those of RESET, 11.9 months in
group A and 5.1 months in group B.

RWD may differ from RCT data for several reasons. RCTs
traditionally require strict criteria for study entry, but this
would guarantee unbiased distribution of confounding fac-
tors, support causality, and provide strong internal validity;
thus, evidence from the RCTs has been considered the gold
standard. However, because patients with poor performance
status, presence of brain metastasis, advanced age, and co-
morbidities are seldom included, RCTs may suffer from the
loss of clinical diversity. Therefore, the importance of RWD
in clinical practice has become apparent. RWD can provide
supplemental data and additional understanding on top of
that from RCTs.'¢ In particular, concordance between RWD
and RCT data could establish the best approach for managing
patients.

However, in terms of sequential therapy with afatinib and
osimertinib, only a small number of studies have investigated
the clinical characteristics and outcomes in patients with
EGFR-mutated NSCLC. In the real-world GioTag study,8
when using sequential treatment of afatinib and osimertinib,
encouraging TOT results were obtained, especially in Asian

populations and Dell9-positive NSCLC patients. The me-
dian TOT was 27.6 months in all patients, 30.3 months in
Del19-positive NSCLC patients, and 46.7 months in Asian
populations.8 Updated data on the GioTlag study showed
that the median OS was 41.3 months and the TTF was
28.1 months.'” In Del19-positive NSCLC patients, the OS
was 45.7 months and the TTF was 30.6 months."” Although
an advantage of the GioTag study is its involvement of a vari-
ety of ethnic groups in several countries, it only included 50
Asian patients. During first- and second-line treatments, the
overall TOT in all patients within RESET was 25.9 months.
The median TOT in group A patients within RESET was esti-
mated to be 35.4 months, which is slightly shorter than that of
Asian patients within GioTag, 46.7 months.® However, given
that only a small number of Asian patients were included in
GioTag, the proportion of elderly patients (=65 years) was
higher in RESET (44.1 vs. 34.8%), and RESET included a
higher percentage of patients with baseline brain metastasis
(43.8 vs. 10.3%).® the results of RESET are encouraging. The
RWD from the RESET study is further supported by another
multicenter retrospective study in Japanese patients.18 In this
study, patients sequentially treated with afatinib and osimerti-
nib showed better ORR and DCR than patients treated with
other first-generation TKIs (i.e., gefitinib and erlotinib). The
above observational studies using RWD highlight the effi-
cacy of sequential treatment with afatinib and osimertinib.

Several RWD trials have estimated the efficacy of afatinib
as a first-line treatment option in patients with EGFR-mutated
NSCLC. The estimated TOT-1 in RESET (15.7 months) is
similar to previously reported results from other real-world
studies: TOT of 14.0 months for Asian populations in the
GioTag study,8 TTF of 13.1 months in the Japanese popula-
tion,'” and TTF of 13.6 months and PFS of 12.4 months in
a Taiwanese group."” In contrast, in the Korean population,
Kim et al. reported a longer PFS for first-line afatinib treat-
ment (19.1 months) than in our study. This difference might
be attributable to the different characteristics of the study
subjects. Compared to the same ethnic group in the study
by Kim et al., which analyzed 165 Koreans diagnosed with
NSCLC, the subjects in our study were older (median age:
61.5 years vs. 57 years) and presented with a slightly higher
percentage of brain metastasis (43.8 vs. 40.6%).°

RESET assessed several factors affecting TOT-1 using a
multivariate Cox PH model. Poor performance status (ECOG
PS >2 vs. 0-1), advanced tumor stage (AJCC 4B vs. 3), tissue
type other than adenocarcinoma, liver metastasis, and no af-
atinib dose adjustment were shown to be related to decreased
TOT-1. Interestingly, afatinib dose adjustment was associ-
ated with better outcomes for TOT. It is not clear whether
TOT was better due to dose reductions or whether TOT was
worse due to dose maintenance, but a study that investigated
the effect of dose adjustment on survival outcomes in pa-
tients with EGFR-mutated NSCLC reported that patients
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TABLE 2 Overall median time-on-treatment in patients who received first- and second-line treatments

Total (n = 324) )/ GroupA (n=126) p Group B (n = 198) y/)

Overall 25.9 (23.5-30.4) 35.4 (27.7-45.6) 20.8 (19.4-24.0)

Age 0.627 0.662 0.546
<65 26.4 (22.7-31.0) 33.8 (26.4-NA) 21.7 (19.9-30.5)
>65 24.2 (20.8-33.7) 41.1 (31.0-NA) 20.3 (18.0-23.5)

Sex 0.267 0.671 0.047
Men 24.4 (21.3-30.4) 36.4 (26.2-NA) 19.4 (16.7-21.7)
Women 27.6 (25.0-33.9) 35.4 (27.6-48.5) 24.0 (20.5-31.0)

ECOG PS 0.023 0.667 0.092
Oorl 26.5 (24.2-31.0) 33.9 (27.7-47.0) 21.5 (19.9-25.0)
>2 19.8 (14.2-NA) 20.1 (14.2-NA) 16.9 (11.5-NA)

Stage® 0.251 0.029 0.294
3 and 4A 27.4 (24.0-34.2) 41.1 (35.4-NA) 21.5(19.4-27.4)
4B 22.0 (21.3-27.1) 26.5 (24.4-NA) 19.9 (17.6-21.9)

Smoking 0.867 0.584 0.175
Never 26.9 (24.7-31.0) 33.9 (27.4-48.5) 22.5 (20.3-30.4)
Former 24.7 (21.4-32.8) 33.8 (25.3-NA) 20.3 (17.6-27.4)
Current 22.2 (14.3-NA) 47.0 (22.7-NA) 12.3 (8.9-NA)

Tissue type 0.004 0.131 0.001
Adenocarcinoma 26.2 (23.5-30.8) 35.4 (27.7-45.6) 21.4 (19.8-24.7)
Others! 14.7 (8.9-NA) 27.1 (14.7-NA) 10.5 (5.5-NA)

EGFR mutation 0.813 0.659 0.136
Dell9 26.9 (23.5-31.0) 40.9 (27.8-49.5) 21.4 (20.0-26.9)
L858R 26.2 (21.4-34.0) 26.5 (25.0-NA) 24.0 (19.4-NA)
Others’ 23.5 (17.1-47.0) 39.5 (33.9-NA) 17.2 (13.4-24.7)

# of metastatic organs 0.005 0.029 0.004
0-1 30.8 (25.0-40.9) 45.6 (39.5-NA) 24.7 (21.5-34.0)
2-3 21.7 (20.1-27.5) 31.0 (26.4-42.4) 19.4 (16.4-21.4)
4 or more 20.3 (16.2-48.5) 24.4 (19.6-NA) 16.2 (13.0-NA)

Adrenal gland meta. 0.963 0.942 0.677
Yes 25.3(23.5-29.0) 33.9 (27.4-45.6) 16.2 (10.7-NA)
No 32.8 (18.8-NA) 41.1 (32.8-NA) 21.4 (19.8-24.7)

Liver meta. <0.001 <0.001 <0.001
Yes 19.1 (15.5-24.4) 21.4 (19.1-32.8) 13.8 (7.4-NA)
No 27.5 (24.8-33.9) 42.1 (33.9-NA) 21.4 (20.0-25.0)

Bone meta. 0.012 0.035 0.006
Yes 21.4 (20.1-25.9) 27.7 (24.4-41.1) 19.4 (17.2-20.8)
No 29.0 (25.3-35.4) 42.1 (35.4-NA) 23.5(20.3-31.0)

Brain meta. 0.482 0.543 0.732
Yes 24.4 (21.4-30.4) 33.7 (25.3-NA) 21.7 (19.4-30.5)
No 27.1(23.5-33.8) 36.4 (27.4-49.5) 20.3 (18.0-24.7)

Type of brain meta. 0.534 0.812 0.276

Single parenchymal

Multiple +/— seeding

25.3 (20.3-NA)
24.4 (21.4-29.0)

42.4 (13.5-NA)
33.7 (24.8-NA)

21.4 (20.3-NA)
19.4 (17.1-24.9)

(Continues)
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TABLE 2 (Continued)

New lesion or aggravation of
brain meta.

Yes
No
Dose adj. for afatinib
Yes
No

KIM ET AL.
Total (n = 324) p GroupA n=126) p GroupB (n =198) p
0.005 0.148 0.127
21.4 (18.0-25.9) 27.1(20.1-49.5) 19.9 (14.3-23.5)
27.6 (25.0-33.8) 39.5 (31.0-48.5) 21.7 (19.8-29.0)
0.047 0.503 0.072

27.4 (23.5-33.9)
25.0 (19.7-29.0)

Data are presented as months (95% confidence intervals), unless otherwise stated.

35.4 (27.6-49.5)
33.8 (26.5-NA)

21.7 (20.3-30.5)
18.9 (15.8-24.9)

Patients in group A received sequential treatment with afatinib and osimertinib, while patients in group B received other therapies following first-line afatinib

treatment.

Abbreviations: adj., adjustment; Del19, deletion 19; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor;

meta., metastasis; NA, not-available.

§Tumor stage was classified based on 8th edition of the American Joint Committee on Cancer staging system.

J[Other tissue types included squamous cell carcinoma in two patients, adenosquamous cell carcinoma in two patients, and non-small cell lung cancer in three patients.

‘FPatients not presenting with EGFR Del19 and L858R mutations, including de novo T790M mutation, are classified as the “Others” group.

(A) FIGURE 1 (A) Overall time-on-
100 e treatment (TOT) for first- and second-
T, line treatments in all patients (n = 324)
,
W, with advanced NSCLC harboring EGFR
e 19 Lut mutations. (B) Overall TOT, using
e‘\' ‘X . . e
z N osimertinib (group A, n = 126) and other
g ey All: 25.9 (23.5-30.4) medications (group B, n = 198) as second-
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25 ey

0
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12 24 36 48 60
Time in months

Strata + Group A = Group B

Group A: 15.7 (13.9-17.3)
Group B: 11.4 (10.3-12.7)

KIM ET AL.
FIGURE 2 (A) Time-on-treatment (A)
(TOT) for first-line treatment with afatinib 100 ' .
in all patients (n = 324) with advanced ’ W,
NSCLC harboring EGFR mutations. (B) \
TOT with afatinib, when osimertinib (group = £
A, n = 126) and other medications (group B, E
n = 198) are used as second-line treatment g All: 13.0 (12.0-13.9)
] I—
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who received dose reductions experienced higher ORRs."
Another RWD study showed that dose adjustment reduced
the number and intensity of several side effects, emphasizing
that tailored dose modification could help treatment optimi-
zation and improve survival outcomes.” In addition, a post
hoc analysis of LUX-Lung 3 and 6 trials showed that dose
reduction was more common in female, old-age, low-weight,
and Asian-Japanese patients.”’ Dose reduction led to fewer
adverse events and less treatment discontinuation.

Notably, the TOT-1 in group A patients was greater than
that in group B patients. All patients in group A presented
T790M mutation after afatinib, while patients in group B
did not. This result is consistent with another study showing
that OS was significantly longer in patients with the T790M
mutation than in those without it.”* Tanaka et al. reported
that PFS was significantly longer in patients who developed
the T790M mutation after the onset of first-line afatinib
therapy than in those who did not develop the mutation.”
Although the mechanism of resistance to EGFR-TKIs might
be heterogeneous, the slow growth rate of T790M-harboring
cells could partially explain this observation.** These find-
ings might account for the better survival outcomes in

12 24 36 48 60
Time in months

patients who developed the T790M mutation after first-line
afatinib treatment, indicating the potential association be-
tween a longer treatment period and the development of the
mutation.

Several EGFR-TKIs have been developed to address the
problem of EGFR mutations following therapy. Currently, the
standard treatment option for patients with EGFR-mutated
advanced-stage NSCLC is an EGFR-TKI. Considering its su-
perior efficacy in terms of PFS, OS, central nervous system
activity, and adverse events, clinicians prefer osimertinib as
first-line therapy over other EGFR-TKIs.” Despite these ben-
efits, inevitably acquired mutations during osimertinib ther-
apy, such as the C797S mutation,” as well as the interpatient,
intratumoral, and intertumoral heterogeneity of NScLcC,”’
complicate the optimal therapeutic determination of EGFR-
TKI sequence. The optimal sequence of treatment remains
controversial.' In particular, in the National Health Insurance
of South Korea, osimertinib is only approved for second-line
treatment after the failure of other first-line EGFR-TKI treat-
ments. Therefore, sequential treatment of first- or second-
generation EGFR-TKIs with the third-generation EGFR-TKI,
osimertinib, is a possible alternative.



ﬂl—Wl LEY-Cancer Medicine I KIMET AL

Hazard ratio

ECOG PS ?h','=274) reference M

Stage S(A?=g1e893)-4A reference

|

Tissue type {N;‘,ﬂ)a’c reference

Liver metastasis ?ON=279)

Dose adj. for afatinib }(N&:zos)

# Events: 272; Global p-value (Log-Rank): 7.4667e-07
AIC: 2499.93; Concordance Index: 0.61 1 2 3 4 5 6 7 8 9

FIGURE 3 Multivariate Cox proportional hazards regression analysis of factors affecting time on afatinib treatment in all patients (n = 324)
with advanced NSCLC harboring EGFR mutations

Hazard ratio

| g
£

Liver metastasis

Dose adj. for afatinib }(ﬁs=87)

# Events: 122; Global p-value (Log-Rank): 0.00076011 |
AIC: 937.12; Concordance Index: 0.6 1 15 2 25 3

FIGURE 4 Multivariate Cox proportional hazards regression analysis of factors affecting the time on first-line afatinib treatment in patients
with advanced NSCLC, harboring EGFR mutations, and receiving osimertinib as a second-line treatment (n = 126)
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The RESET study has limitations. First, the main limita-
tion resulted from RESET's retrospective nature. Selection
bias or misclassification existed. To mitigate this problem,
subgroup analyses were performed to identify any potential
factors significantly affecting survival outcomes. The re-
sults of multicenter hospital-based surveillance from RESET
could provide insight into the universality of the efficacy of
sequential treatment with afatinib and osimertinib. Second,
TOT-2 was shorter than TOT-1, which is opposite to the
finding in GioTag. TOT-1 in GioTag might have been rather
short due to inclusion criteria and drug availability. And also,
this may have originated from the short observation period
of osimertinib treatment in RESET, in which survival data
were not matured at the time of analysis; further data col-
lection and analysis may be warranted. Third, because 413
patients were excluded, it was not feasible to obtain more
detailed information, such as the percentage of patients who
received second-line treatment or the frequency of T790M
development. In the future, we are planning to also collect
data in group A and B patients and in excluded patients who
received first-line afatinib treatment. Despite these limita-
tions, to the best of our knowledge, RESET is the first multi-
center study in South Korea based on real-world experience,
and its applicability to real clinical practice, especially for
Asian populations, could allow better patient management
and improved survival outcomes in patients with EGFR-
mutated advanced NSCLC.

5 | CONCLUSIONS

Real-world experience of sequential treatment of afatinib
and osimertinib (RESET) is the first multicenter study in
South Korea in patients with EGFR-mutated advanced
NSCLC, comprehensively comparing the RWD of se-
quential treatment with afatinib and osimertinib to the
RWD of other second-line treatments. Osimertinib after
first-line afatinib treatment was superior to other regi-
mens as second-line treatments in terms of TOT, OS,
ORR, and DCR, especially in patients presenting T790M
mutation after afatinib. Our results show the feasibility
of sequential treatment with afatinib and osimertinib in
patients with EGFR-mutated advanced NSCLC, maximiz-
ing sustained clinical benefit and minimizing exposure to
chemotherapy.
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