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Purpose This study aimed to report the final analysis of time-on-treatment (TOT) and overall survival (OS) in patients with advanced-
stage epidermal growth factor receptor (EGFR)+ non-small cell lung cancer (NSCLC) who received sequential afatinib and osimertinib
and to compare the outcomes with other second-line regimens (comparator group).

Materials and Methods In this updated report, the existing medical records were reviewed and rechecked. TOT and OS were updated
and analyzed according to clinical features using the Kaplan-Meier method and log-rank test. TOT and OS were compared with those
of the comparator group, in which most patients received pemetrexed-based treatments. A multivariable Cox proportional hazard
model was used to evaluate features that could affect survival outcomes.

Results The median observation time was 31.0 months. The follow-up period was extended to 20 months. A total of 401 patients
who received first-line afatinib were analyzed (166 with T790M+ and second-line osimertinib, and 235 with unproven T790M and
other second-line agents). Median TOTs on afatinib and osimertinib were 15.0 months (95% confidence interval [Cl], 14.0 to 16.1)
and 11.9 months (95% Cl, 8.9 to 14.6), respectively. The median OS in the osimertinib group was 54.3 months (95% Cl, 46.7 to 61.9),
much longer than that in the comparator group. In patients who received osimertinib, the OS was longest with Del19+ (median, 59.1;
95% Cl, 48.7 to 69.5).

Conclusion This is one of the largest real-world studies reporting the encouraging activity of sequential afatinib and osimertinib in

Asian patients with EGFR+ NSCLC who acquired the T790M mutation, particularly Del19+.
Key words Afatinib, Osimertinib, Real-world effectiveness, Non-small-cell lung carcinoma, ErbB receptors

Introduction

Lung cancer is the leading cause of death worldwide,
accounting for almost 22% of all cancer—related deaths in
males and 14% in females [1]. There is an increasing trend
in lung cancer incidence in Eastern Asia, especially in the
female population [2]. Although the most common histologi-
cal type of lung cancer may vary between countries, adeno-
carcinoma is currently more prevalent than squamous cell
carcinoma [3]. The incidence of adenocarcinoma in females
continues to rise in several countries, while it remains sta-
ble in males [4]. A recent study in South Korea reported an
increasing rate of adenocarcinoma and a decreasing trend of
squamous cell carcinoma [5].

The selection of treatment strategy is an integral part of
cancer management because it can lead to a significant
improvement in survival outcomes. Tyrosine kinase inhibi-

tors (TKIs), such as erlotinib, gefitinib, and afatinib, have
been the mainstay for the management of advanced non—
small cell lung cancer (NSCLC) with epidermal growth fac-
tor receptor (EGFR) mutations. The FLAURA phase 3 trial
recommended single-agent osimertinib as the preferred first-
line treatment for advanced EGFR+ NSCLC [6]. However,
the question remains whether osimertinib should be admin-
istered as the first- or second-line treatment following first-
or second-generation TKIs.

The T790M mutation is the most common resistance
mechanism to first-generation (erlotinib and gefitinib) and
second-generation (afatinib) TKIs during first-line treatment
[7]. In the AURAS3 trial, osimertinib as a second-line treat-
ment demonstrated a striking effect against the T790M muta-
tion [8]. Given that post-osimertinib treatment is challenging
and the drug is not reimbursable as a first-line treatment in
some countries such as South Korea, many clinicians would
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reserve osimertinib for T790M positive progression.

At present, few studies, including randomized controlled
trials and real-world reports, are available on the activity of
sequential TKI treatments in EGFR+ advanced NSCLC. For
example, a post-hoc analysis of the LUX-Lung 7 study repor-
ted a 3-year survival rate of greater than 90% in patients who
received sequential afatinib and osimertinib [9]. GioTag and
UpSwinG are other studies showing the effectiveness of
sequential afatinib and osimertinib therapies in real-world
practice [10,11]. However, these studies might be limited by
the small number of Asian patients and lack of a compara-
tor group. Given the ethnic differences in the clinical effects
of EGFR-TKIs, there is still a paucity of data on sequential
afatinib and osimertinib treatment in Asian populations.

The real-world multicenter RESET study from South Korea
might have provided an insight into the optimal sequence of
EGFR-TKIs in Asian populations by investigating more than
700 advanced EGFR+ NSCLC patients [12]. The preliminary
results were promising with time-on-treatment (TOT) on
first-line afatinib of 15.7 months and TOT on second-line osi-
mertinib treatment for 11.9 months. Overall survival (OS) was
not achieved in patients receiving afatinib and subsequent
osimertinib treatment. Many patients were still on the afatinib
and osimertinib treatment. Therefore, it would be worthwhile
to report updated patient data in the RESET study.

Enroll 735 patients

-Age = 19 yr

- Pathologically confirmed NSCLC

- AJCC stage 3B, 3C, 4A, and 4B

- Received first-line afatinib treatment

Materials and Methods

1. Datasets and patient selection

The design of the RESET study has been described previ-
ously [12]. In brief, RESET was a retrospective observational
study conducted across 16 medical centers in South Korea.
This study was designed to evaluate the real-world effec-
tiveness of sequential afatinib and osimertinib treatments in
patients with advanced EGFR+ NSCLC. Currently, osimerti-
nib is the only approved EGFR-TKI after the failure of first-
line TKIs in patients in South Korea. In a previous report,
164 patients were still receiving treatment, and 56 patients
continued osimertinib at the final follow-up. Therefore, we
expanded the final follow-up date from October 2020 to 30
June 2022 and collected the updated survival outcome for
those patients. In addition, we rechecked the information on
the clinical, molecular, and histologic features as well as the
data regarding treatment outcomes, such as the date of treat-
ment initiation and discontinuation and the occurrence of
treatment-related events.

The data-processing flow is illustrated in Fig. 1. The origi-
nal cohort dataset comprised 735 patients. In the first selec-
tion process, 289 patients were excluded for the following
reasons: 54 continued afatinib, 12 had unavailable updated
data, 77 were transferred or lost to follow-up, and 148 had

v

Exclude 289 patients

- 54 Continued afatinib treatment

- 12 With no data updates

- 77 Transferred or lost to follow-up during afatinib

- 146 With no available data on second-line treatment

v

446 Patients

26 Received osimertinib without T790M mutation
or with no EGFR data on second biopsy

166 Patients (T790M positive)
"| - Received osimertinib as second-line treatment

N 235 Patients (T790M negative or unproved)
- Received other therapies as second-line treatment

.| 19 Received other therapies
despite positive for T790M mutation

Fig. 1. Patient selection process. AJCC, American Joint Committee on Cancer; EGFR, epidermal growth factor receptor; NSCLC, non-small

cell lung cancer.
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Table 1. Baseline characteristics

First-line Second-line
Afatinib Osimertinib ~ Other therapies
(n=401) (n=166) (n=235) p-value
Male sex 220 (54.9) 91 (54.8) 129 (54.9) 0.988
Age (yr)
<65 221 (55.1) 97 (58.4) 124 (52.8) 0.261
> 65 180 (44.9) 69 (41.6) 111 (47.2)
Height (cm) 161.5 (8.7) 163.0 (8.6) 160.2 (8.6) 0.014
Weight (kg) 62.3 (11.0) 62.9 (11.8) 61.7 (10.3) 0.411
ECOG PS
Oand 1 340 (93.2) 135 (95.1) 205 (91.9) 0.292
>2 25 (6.8) 7 (4.9) 18 (8.1)
Smoking
Never 248 (62.5) 101 (61.2) 147 (63.4) 0.902
Former 111 (28.0) 48 (29.1) 63 (27.2)
Current 38(9.6) 16 (9.7) 22 (9.5)
Stage?
3 and 4A 234 (58.4) 83 (50.0) 151 (64.3) 0.004
4B 167 (41.6) 83 (50.0) 84 (35.7)
T category
T1 60 (27.6) 32(29.6) 28 (25.7) 0.898
T 83 (38.2) 41 (38.0) 42 (38.5)
T3 24 (11.1) 12 (11.1) 12 (11.0)
T4 50 (23.0) 23 (21.3) 27 (24.8)
Longest tumor diameter (cm) 3.9(1.9) 3.8 (2.0) 3.9 (1.8) 0.836
N category
NO 53 (24.1) 23 (21.1) 30 (27.0) 0.684
N1 26 (11.8) 13 (11.9) 13 (11.7)
N2 40 (18.2) 19 (17.4) 21 (18.9)
N3 101 (45.9) 54 (49.5) 47 (42.3)
M category
MO 22(9.9) 9(83) 13 (11.4) 0.345
Mla 85 (38.1) 37(33.9) 48 (42.1)
Mib 38 (17.0) 19 (17.4) 19 (16.7)
Milc 78 (35.0) 44 (40.4) 34 (29.8)
EGFR mutation
Del19 222 (55.6) 98 (59.0) 124 (53.2) 0.019
L858R 123 (30.8) 55(33.1) 68 (29.2)
Others® 54 (13.5) 13 (7.8) 41 (17.6)
Tissue type
Adenocarcinoma 394 (98.3) 3(1.8) 4(1.7) >0.99
Others 7 (1.7) 163 (98.2) 231 (98.3)
No. of metastatic organs
0-1 202 (50.4) 78 (47.0) 124 (52.8) 0.280
23 167 (41.6) 71 (42.8) 96 (40.9)
4 or more 32 (8.0) 17 (10.2) 15 (6.4)

(Continued to the next page)

1154 CANCER RESEARCH AND TREATMENT



Taeyun Kim, Sequential Afatinib and Osimertinib Treatment

Table 1. Continued

First-line
Afatinib
(n=401)

Presence of metastasis

Second-line

Osimertinib
(n=166)

Other therapies
(n=235)

p-value

Brain 156 (38.9) 59 (35.5) 97 (41.3) 0.246
Adrenal gland 32 (8.0) 14 (8.4) 18 (7.7) 0.778
Lung to lung 127 (31.7) 54 (32.5) 73 (31.1) 0.756
Liver 50 (12.5) 26 (15.7) 24 (10.2) 0.104
Bone 168 (41.9) 79 (47.6) 89 (37.9) 0.052
Pericardial 18 (4.5) 9(5.4) 9(3.8) 0.448
Pleural 158 (39.4) 69 (41.6) 89 (37.9) 0.456

Type of brain metastasis
Single parenchymal 23 (15.0) 7 (11.7) 16 (17.2) 0.349
Multiple +/- seeding 130 (85.0) 53 (88.3) 77 (82.8)

New lesion or aggravation of brain metastasis
No 87 (21.9) 27 (16.3) 60 (25.9) 0.022
Yes 311 (78.1) 139 (83.7) 172 (74.1)

Dose adjustment for afatinib
No 151 (37.8) 61 (36.7) 90 (38.5) 0.727
Yes 249 (62.3) 105 (63.3) 144 (61.5)

Values are presented as number (%). AJCC, American Joint Committee on Cancer; Dell9, deletion 19; ECOG PS, Eastern Cooperative
Oncology Group performance status; EGFR, epidermal growth factor receptor. *Tumor stage was evaluated based on the 8th edition of the
AJCC staging manual, ®Other types of EGFR mutation include compound and uncommon mutations.

no data for second-line treatment. In the next step, in which
patients had information on both first- and second-line treat-
ment, 45 patients were excluded: 26 received osimertinib
without evidence of T790M and 19 were administered drugs
other than osimertinib despite having T790M+. Consistent
with a previous report, we classified the patients according
to whether they received osimertinib as a second-line treat-
ment. All patients in the osimertinib group 100% presented
with the T790M mutation after afatinib failure. All patients in
the comparator group were negative or unproven for T790M
and received other therapies.

2. Variables

In our previous report, we investigated features, includ-
ing age, sex, Eastern Cooperative Oncology Group (ECOG)
performance status (PS), smoking status (never, former, and
current), tissue type of NSCLC at the initial diagnosis (ade-
nocarcinoma or others), type and presence of EGFR mutation
(deletion 19 [Del19], L858R, and others), which was detected
using the peptic nucleic acid-mediated real-time polymerase
chain reaction clamping method (Panagene, Daejeon, Korea)
or the Roche Cobas EGFR mutation test (Roche Molecular
Systems, Pleasanton, CA), tumor stage assessed by the eighth
edition of the American Joint Committee on Cancer (AJCC)
stating manual, number of metastatic organs, presence of

metastasis in specific organs, type of brain metastasis at the
initial work-up, change in brain metastasis during afatinib,
and dose adjustment for afatinib. In addition, we also col-
lected information on anthropometric indices, such as height
and weight, longest tumor diameter, and TNM stage at the
initial diagnosis.

3. Outcomes

The analysis of treatment-related outcomes was explora-
tory. The primary purpose of this updated report was to
expand the final follow-up period to 20 months, as men-
tioned above. OS was defined as the length of time from
the initiation of first-line afatinib therapy to death from any
cause. TOT was also updated; the period was estimated for
first-line afatinib and second-line osimertinib or other thera-
pies, separately. TOT was defined as the period between the
start of treatment and discontinuation of the drug for any
reason, including tumor progression, drug toxicity, or death.

4. Statistics

Clinical characteristics were summarized as numbers with
percentages for categorical variables and means with stand-
ard deviations for continuous variables. Clinical features
were compared using chi-square test or Fisher’s exact test
for categorical features and Student’s t test for continuous
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Table 2. Continued
Pleural metastasis
No
Yes
Type of brain metastasis
Single parenchymal
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4.1-59

5.0

8.3-15.6

11.9

12.1-144

33

1

Multiple +/- seeding
New lesion or aggravation of brain metastasis

0.003

49-74
2.2-4.7

6.2
34

0.280

10.0-14.8

0.137 124

13.9-16.9
10.6-14.9

54
2.7

1
1

No

6.1-16.4

11.3

Yes
Dose adjustment for afatinib

0.228

3.9-6.0
4.2-6.9

5.0
5.6

11.7-14.1 0.002 13.0 9.8-16.1 0.892
9.4-14.4

15.3-17.9

12.9

1

No

11.9

AJCC, American Joint Committee on Cancer; BMI, body mass index; CI, confidence interval; Del19, deletion 19; ECOG PS, Eastern Cooperative Oncology Group performance
status; EGFR, epidermal growth factor receptor. “Tumor stage was evaluated based on the 8th edition of the AJCC staging manual, YOther types of EGFR mutation include com-

pound and uncommon mutations.

6.6

Yes

variables.

TOT and OS were estimated and visualized using the
Kaplan-Meier method. The log-rank test was used to com-
pare the differences between survival outcomes within the
categorical variables. The median period (months) and 95%
confidence interval (CI) were also measured. TOT and OS
were updated in both the afatinib—osimertinib and com-
parator groups.

Additionally, a subgroup analysis was performed by strati-
fying the types of second-line treatments other than osimerti-
nib. At the time of primary data collection, we observed that
most of the patients received pemetrexed alone or in com-
bination with platinum-based agents as second-line agents.
OS was compared between osimertinib vs. pemetrexed-con-
taining regimens, and osimertinib vs. pemetrexed-platinum
doublet vs. pemetrexed monotherapy.

The Cox proportional hazard model was used to identify
the features that could affect TOT and OS. Multivariable
analyses were performed using factors with p < 0.1 in the
univariable model.

All statistical analyses were performed using R software
ver. 4.2.2 for Windows (R Development Core Team, R Foun-
dation for Statistical Computing, Vienna, Austria) and IBM
SPSS Statistics for Windows ver. 25.0 (IBM Corp., Armonk,
NY).

Results

A total of 401 patients across 16 medical centers were inclu-
ded in the analysis. The median observation time was 31.0
months (interquartile range, 19.8 to 45.9). The male and
female patients were equally distributed (Table 1). Patients
who received osimertinib as second-line treatment had a
higher AJCC stage than those who received other therapies.
The rate of Del19+ cells was higher in the osimertinib-treated
group. Patients who received osimertinib had a higher rate
of recurrence or new detection of brain metastasis more fre-
quently than those in the comparator group.

The median TOT during afatinib was 15.0 months (95% CI,
14.0 to 16.1) (Table 2, S1 Fig.). Median TOT during afatinib
was 16.6 (95% CI, 15.2 to 18.0) in the osimertinib-treated
group and 13.9 (95% CI, 12.4 to 15.3) in the comparator group
with p of 0.043 (data not shown). The TOT during osimerti-
nib was 11.9 months (95% CI, 8.9 to 14.6) (Table 2, S2 Fig.),
which was significantly longer than that in patients who
received other treatments (5.1 months; 95% CI, 4.2 to 5.9)
with a p-value of < 0.001. TOT during afatinib treatment
was longer in patients with a Del19 mutation (15.7 months;
95% CI, 14.1 to 17.3) than in patient with a L858R mutation
or other mutations (p=0.037). However, the period did not
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Table 3. Overall survival (months) according to the treatments

1’ Afatinib — 1’ Afatinib —
2’ Osimertinib (n=166) 2’ Other therapies (n=235)
Median 95% CI p-value Median 95% CI p-value
Overall 54.3 46.7-61.9 413 32.9-49.8
Sex
Male 61.4 50.2-72.6 0.251 36.6 28.0-45.3 0.079
Female 51.5 44.1-58.8 41.7 30.2-53.2
Age (yr)
<65 52.8 40.3-65.2 0.541 41.7 21.7-61.7 0.618
=65 58.9 50.7-67.2 413 32.4-50.2
BMI (kg/m?)
<23.0 61.4 46.8-76.0 0.238 66.6 62.9-70.3 0.845
23.0 to <25.0 62.9 46.2-79.7 NR 41.7-NA
>25.0 NR 52.8-NA NR 41.7-NA
ECOGPS
Oorl 59.1 48.5-69.8 0.012 41.7 31.1-52.3 0.321
>2 29.5 14.6-44.6 33.6 16.9-50.4
Smoking
Never 58.9 51.6-66.3 0.293 41.1 31.1-51.2 0.724
Former 49.1 42.4-55.8 41.7 29.4-55.0
Current NR 47.7-NA 29.1 14.8-NA
Stage?
3and 4A 62.9 51.5-NA 0.020 50.0 33.2-66.9 0.027
4B 485 44.0-NA 34.0 25.0-43.0
T category
T1 NR 61.4-NA 0.002 NR 60.6-NA 0.110
T2 NR 61.7-NA NR 49.0-NA
T3 62.9 38.3-NA NR 24.2-NA
T4 51.1 452-NA 65.1 25.0-105.2
N category
NO NR 52.8-NA 0.596 NR NA-NA 0.016
N1 59.1 44.1-74.1 NR NA-NA
N2 NR 62.9-NA NR NA-NA
N3 61.4 49.1-73.7 60.6 29.1-92.0
M category
MO NR 42.2-NA 0.375 NR NA-NA 0.032
Mla NR 54.3-NA NR NA-NA
Mib 61.4 NA-NA 394 35.1-43.6
Mlc 58.9 41.9-76.0 66.6 31.9-101.3
Tissue type
Adenocarcinoma 54.3 45.9-61.4 0.050 41.7 32.8-50.5 0.154
Others 44.0 20.0-NA 94 6.6-NA
EGFR
Del19 59.1 48.7-69.5 0.422 65.1 40.5-89.7 0.051
L858R 46.5 33.2-59.7 413 36.9-45.8
Others® 452 19.7-70.8 319 26.8-37.0
No. of metastatic organs
0-1 62.9 52.8-NA 0.003 60.6 42.3-79.0 <0.001
2-3 46.6 40.9-52.2 55.3) 25.0-45.7
4 or more 28.7 19.6-37.8 25.6 17.7-33.4

(Continued to the next page)
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Table 3. Continued
1’ Afatinib —
2’ Osimertinib (n=166)
95% CI

1’ Afatinib —
2’ Other therapies (n=235)

Median Median 95% CI

p-value

p-value

Brain metastasis

No 59.1 49.6-68.7 0.044 47.8 32.2-63.4 0.215
Yes 48.5 40.6-56.4 37.2 28.7-45.7

Adrenal gland metastasis
No 52.8 43.2-62.3 0.190 41.7 31.2-52.2 0.186
Yes NR 48.5-NA 35.5 23.1-48.0

Lung to lung metastasis
No 52.8 43.4-62.1 0.815 41.7 31.4-51.9 0.889
Yes 54.3 39.8-68.8 39.4 16.3-62.4

Liver metastasis
No 61.4 64.0-68.8 < 0.001 41.7 31.5-51.8 0.001
Yes 319 20.5-43.4 237 18.3-29.0

Bone metastasis
No 59.1 51.5-NA 0.027 529 34.2-71.6 0.002
Yes 48.5 36.6-60.4 30.2 23.2-37.2

Pericardial metastasis
No 58.9 50.2-67.6 0.053 41.7 31.9-51.5 0.026
Yes 46.6 0.0-99.9 25.6 22.3-28.8

Pleural metastasis
No 54.3 39.6-69.0 0.645 39.4 28.0-50.7 0.810
Yes 52.5 40.3-64.7 41.7 31.8-51.6

Type of brain metastasis
Single parenchymal 49.1 15.4-NA 0.810 37.3 18.1-56.4 0.944
Multiple +/- seeding 46.5 31.8-61.2 36.9 26.7-47.2

New lesion or aggravation of

brain metastasis

No 59.1 49.5-68.8 0.011 41.7 25.2-58.2 0.342
Yes 30.9 10.5-51.4 38.8 29.6-47.9

Dose adjustment for afatinib
No 62.9 44.7-81.2 0.302 342 23.4-45.0 0.026
Yes 52.5 41.4-63.7 50.0 32.7-67.4

AJCC, American Joint Committee on Cancer; BMI, body mass index; CI, confidence interval; Dell9, deletion 19; ECOG PS, Eastern
Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; NA, not available. ¥Tumor stage was evalu-
ated based on the 8th edition of the AJCC staging manual, YOther types of EGFR mutation include compound and uncommon mutations.

differ significantly between the types of mutations during
osimertinib treatment.

Updated median OS in all 401 patients were estimated as
49.1 months (95% CI, 43.6 to 54.6). The median OS in patients
who received sequential afatinib and osimertinib was 54.3
months (95% CI, 46.7 to 61.9) (Table 3, Fig. 2). The OS was
longer in patients who received osimertinib as second-line
treatment than in patients who received other regiments
(41.3 months; 95% CI, 32.9 to 49.8; p=0.019). OS was the long-
est in patients with a Dell19 mutation (59.1 months; 95% CI,
48.7 t0 69.5).
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The multivariable Cox proportional hazard model showed
that poor ECOG PS, histologic types other than adenocarci-
noma, EGFR mutations other than Del19 and L858R, higher
numbers of metastatic organs, and no dose adjustment dur-
ing afatinib treatment were related to an increased risk of
poor TOT (Table 4). Meanwhile, in terms of OS, the hazard
ratio was higher in patients with poor PS and the presence of
liver metastasis during afatinib and osimertinib treatments
(Table 5). In patients receiving afatinib followed by other reg-
imens, other types of EGFR mutations, liver metastasis, and
no dose adjustment during first-line afatinib were associated
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—— Afatinib — Osimertinib
—— Afatinib — Other therapies

=
=)
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©
o
o
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S 25-
>
o Log-rank, p=0.019
0 T T
0 12 24
No. at risk

Afatinib — Osimertinib 166 160 127
Afatinib — Other therapies 235 198 143

36 48 60 12 84 96

Time (mo)
84 48 18 7 2 0
84 41 21 6 0 0

Fig. 2. Overall survival between osimertinib and other treatments groups.

with a decrease in OS.

The types of second-line agents other than osimertinib in
the comparator groups are summarized in S3 Table. As noted
above, most patients (n=146, 66.7%) were treated with pem-
etrexed-based treatments: 74 (33.3%) received pemetrexed-
platinum doublet and 74 (33.3%) received pemetrexed
monotherapy. Patients who received sequential afatinib
and osimertinib showed longer OS (median, 54.3 months;
95% CI, 48.5 to not available [NA]) than those who received
pemetrexed-containing regimens (median, 41.7 months; 95%
Cl, 36.7 to 67.3; p=0.039) for 12.6 months numerically (Fig.
3, 54 Table). In the comparator group, pemetrexed-platinum
doublet therapy showed longer OS than pemetrexed mono-
therapy, although both regimens conferred shorter OS than
the osimertinib group (p=0.005) (Fig. 4, S4 Table). However,
when comparing patients administered osimertinib with
pemetrexed-platinum doublet therapy, a statistical signifi-
cance was not reached (p=0.6), although median OS was
numerically longer in osimertinib group of 54.3 months than
in doublet group (50.0 months; 95% CI, 37.6 to NA).

Discussion

The RESET study is the first multicenter study in South
Korea to report survival outcomes in patients with advanced
EGFR+ NSCLC who received sequential afatinib and osimer-
tinib treatment. All patients who received osimertinib as a
second-line treatment were all T790M positive. This study
has several strengths. First, this final analysis of RESET is one
of the largest studies in Asian populations analyzing the real-
world effectiveness of osimertinib after afatinib treatment.
Second, the RESET study brought the comparator group into
the survival outcome analysis, which was absent in other

real-world studies. Sequential afatinib and osimertinib were
superior to other agents, mostly pemetrexed-based treat-
ments, although the presence of the T790M mutation is the
key to deciding the second-line treatment. Third, the survival
outcomes were subject to comprehensive analyses based on
various clinical factors. The encouraging activity of sequen-
tial afatinib and osimertinib in real-world data supports the
feasibility of applying this treatment sequence in clinical
practice by reserving osimertinib as a second-line regimen.
Further scrutiny of prospective clinical trials is required to
apply our results to real-world clinical practice. For exam-
ple, a randomized open-label phase 4 trial in Germany, AFA-
MOS], is going to evaluate the efficacy of afatinib followed
by osimertinib in treatment-naive patients with EGFR+ and
T790M non-squamous NSCLC (NCT04413201).

The primary objective of RESET is to report the updated
0S. The median OS was not reached in our previous study,
and the updated median OS herein was 54.3 months. In
terms of sequential afatinib and osimertinib treatment, only
a few prospective studies have reported OS in patients with
EGFR + NSCLC who received TKIs in that sequence. For
example, median OS was ‘not evaluable’ with afatinib ver-
sus 46.0 months with gefitinib in patients who received the
following osimertinib in a sub-analysis of the LUX-Lung 7
trial [9]. However, only 20 patients who were treated with
afatinib received osimertinib as second-line treatment, and
23 patients treated with gefitinib received osimertinib.

In this final report, the estimated median TOT was 15.0
months on afatinib and 11.9 months on osimertinib. The
results from previous randomized controlled trials substanti-
ate the findings of RESET. The median duration of afatinib
was 13.7 months in the post-hoc analysis of the LUX-Lung 7
trial [9]. First-line afatinib in the Asian population demon-
strated a median progression-free survival of 11.0 months in
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Table 4. Factors affecting time-on-treatment during first-line afatinib

Univariable

Multivariable

Sex
Male
Female
Age (yr)
<65
=65
BMI (kg/m?)
<23.0
23.0to<25.0
>25.0
ECOGPS
Oorl
=2
Smoking
Never
Former
Current
Stage?
3 and 4A
4B
T category
T1
T2
T3
T4
N category
NO
N1
N2
N3
M category
MO
Mla
Mib
Mlc
Tissue type

Adenocarcinoma

Others
EGFR
Del19
L858R
Others?

No. of metastatic organs

0-1
2-3
4 or more

HR (95% CI)

1
1.10 (0.89-1.36)

1
1.16 (0.94-1.43)

1
1.18 (0.82-1.70)
0.56 (0.66-1.26)

1
1.54 (1.01-2.36)

1
1.16 (0.91-1.47)
1.02 (0.71-1.47)

1
1.49 (1.20-1.84)

1
0.76 (0.53-1.08)
1.48 (0.89-2.47)
1.23 (0.82-1.84)

1
0.98 (0.60-1.60)
1.35 (0.86-2.10)
1.58 (1.10-2.27)

1
1.10 (0.65-1.86)
1.31 (0.73-2.36)
1.48 (0.87-2.52)

1
2.98 (1.40-6.35)

1
1.12 (0.88-1.41)
1.50 (1.10-2.05)

1
1.48 (1.18-1.85)
1.94 (1.32-2.86)

p-value

0.354

0.163

0.381
0.563

0.046

0.230
0.898

<0.001

0.129
0.133
0.313

0.944
0.191
0.013

0.715
0.372
0.149

0.005

0.362
0.011

0.001
0.001

HR (95% CI)

1
1.62 (1.04-2.53)

1
1.16 (0.86-1.56)

1
4.25 (1.85-9.76)

1
1.12 (0.86-1.44)
1.57 (1.13-2.18)

1
1.63 (1.17-2.26)
2.44 (1.38-4.32)

p-value

0.033

0.321

< 0.001

0.401
0.007

0.004
0.002

(Continued to the next page)
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Table 4. Continued

HR (95% CI)

Multivariable
HR (95% CI)

Univariable

p-value

p-value

Brain metastasis

No 1 1

Yes 1.26 (1.01-1.56) 0.038 0.98 (0.75-1.27) 0.858
Adrenal gland metastasis

No 1 -

Yes 1.01 (0.69-1.49) 0.945
Lung to lung metastasis

No 1 -

Yes 1.07 (0.86-1.34) 0.543
Liver metastasis

No 1 1

Yes 1.88 (1.36-2.58) <0.001 1.22 (0.81-1.81) 0.349
Bone metastasis

No 1 1

Yes 1.27 (1.03-1.57) 0.027 0.8 (0.59-1.08) 0.141
Pericardial metastasis

No 1 -

Yes 1.31 (0.82-2.11) 0.260
Pleural metastasis

No 1 -

Yes 1.00 (0.81-1.24) 0.982
Type of brain metastasis

Single parenchymal 1 -

Multiple +/- seeding 1.16 (0.73-1.82) 0.535
New lesion or aggravation of brain metastasis

No 1 -

Yes 1.21 (0.94-1.55) 0.138
Dose adjustment for afatinib

Yes 1 1

No 1.42 (1.14-1.76) 0.002 1.63 (1.29-2.07) 0.005

AJCC, American Joint Committee on Cancer; BMI, body mass index; CI, confidence interval; Del19, deletion 19; ECOG PS, Eastern Coop-
erative Oncology Group performance status; EGFR, epidermal growth factor receptor; HR, hazard ratio; meta, metastasis; PS, performance
status. ¥Tumor stage was evaluated based on the 8th edition of the AJCC staging manual, ¥Other types of EGFR mutation include com-

pound and uncommon mutations.

the LUX-Lung 6 trial [13]. For osimertinib, the results from
the phase 3 AURA trial showed that the median period of
progression-free survival was 10.1 months in patients who
received the drug after disease progression with first-line
TKIs [8]. However, only 20 patients (7%) were treated with
afatinib before osimertinib treatment. A subgroup analysis of
the AURA 3 study in 63 Japanese patients showed slightly
longer period of progression-free survival of 12.5 months
[14].

Interestingly, patients who received pemetrexed-platinum
doublet therapy as a second-line treatment had a longer OS
period than those who received pemetrexed monotherapy.
This observation does not necessarily imply that combina-

tion therapy is superior to monotherapy. Patients in the for-
mer were 3.8 years younger than those in the latter, and the
proportion of patients with ECOG PS > 2 was 12.3% in the
combination group versus 6.7% in the monotherapy group.
A phase 2 randomized clinical trial comparing the efficacy of
pemetrexed-carboplatin doublet versus pemetrexed mono-
therapy as a second-line treatment in patients with advanced
NSCLC yielded similar findings [15]. Patients who received
combination therapy had a significantly longer progression-
free survival.

Given the lack of data from prospective trials, evidence
from real-world practice may provide additional insights
into the optimization of treatment sequences within TKIs.
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No

0.013 1.68 (0.83-3.40) 0.146 1.24 (0.79-1.95) 0.343

2.05 (1.16-3.61)

Yes
Dose adjustment for afatinib

Yes

0.027 1.61 (1.05-2.48) 0.029

1.56 (1.05-2.32)

0.303

0.75 (0.44-1.29)

No

AJCC, American Joint Committee on Cancer; BMI, body mass index; CI, confidence interval; Del19, deletion 19; ECOG PS, Eastern Cooperative Oncology Group performance
status; EGFR, epidermal growth factor receptor; HR, hazard ratio. “Tumor stage was evaluated based on the 8th edition of the AJCC staging manual, ®Other types of EGFR muta-

tion include compound and uncommon mutations.

Currently, except for RESET, two global multinational obser-
vational studies are available. The UpSwinG study enrolled
191 patients across nine countries with advanced EGFR+
NSCLC who were treated with first-line afatinib, following
the detection of T790M, and second-line osimertinib [11].
The study analyzed 118 Asians, whereas our study includ-
ed 166 South Koreans. In the UpSwinG study, the median
OS in Asian patients was 42.3 months (95% CI, 33.2 to 63.5),
which is slightly shorter than the OS in our study. Another
global, multinational non-interventional study was GioTag
[10]. However, GioTag only involved 50 Asian patients with
a median OS of 44.8 months (95% CI, 37.0 to 57.8).

These real-world experiences show that the survival ben-
efit is particularly promising in Asian patients with Del19+
disease. In GioTag study, the median OS in Asians with
Del19+ versus all patients with Del19+ was 44.8 months (90%
CI, 37.0 to 57.8) versus 41.6 months (90% CI, 36.9 to 45.0)
[10]. A combined analysis of GioTag and UpSwinG studies
showed that the median OS in Asian patients were signifi-
cantly different between Dell9 (n=109) and L858R (n=59)
mutations; 63.5 months (95% CI, 42.3 to 71.1) and 39.1 (95%
CI, 29.3 to 48.5), respectively [16]. These findings are compa-
rable with the results from the updated RESET report, where
98 patients tested positive for Dell9 and 55 were positive
for L858R (Table 6). In a group received sequential afatinib
and osimertinib therapy, the median OS was 59.1 months for
the Dell9+ and 46.5 months for L858R+ mutation. Conse-
quently, our data support the notion that sequential afatinib
treatment followed by osimertinib is an effective therapeu-
tic option in Asian patients with advanced EGFR+ NSCLC,
especially those with Del19+.

In addition, the authors of the above two real-world studies
noted that they were largely limited by the lack of compara-
tor arms. In this regard, our study additionally investigated
specific regimens that were used as second-line treatments.
Numerically, patients treated with osimertinib showed a
13.0-month extension of OS compared to the comparator
group and 12.6-month extension to the pemetrexed-contain-
ing treatments. However, it should be noted that the T790M
mutation was not detected or unproved in the comparator
group. Several studies have reported similar results for the
RESET. Progression-free survival was longer in patients with
T790M+ NSCLC after initial TKI failure than in patients with
T790M negativity [17]. In addition to second-line treatment,
T790M mutation expression is associated with indolent
progression during first-line treatment with both TKIs and
chemotherapy agents [18]. These clinical results were fur-
ther supported by experimental models. Cells harboring the
T790M mutation showed a slower rate of growth in a pre-
clinical study [19]. Mice expressing T790M showed a longer
latency to tumorigenesis than those expressing other EGFR
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mutations [20].

Currently, there are no approved targeted treatments for
patients who experience disease progression after osimerti-
nib treatment. Platinum-based doublet chemotherapy may
be the next step for these patients. A phase 1/1b Chrysa-
lis-2 trial is an effort to examine post-osimertinib treatments
using lazertinib as monotherapy or in combination with
amivantamab (NCT04077463). A substantial proportion of
patients receiving osimertinib develop resistance, despite a
durable response. Especially, C797S point mutation in exon
20 is particularly important for osimertinib resistance [21],
accounting for 10%-26% of cases of resistance after second-
line osimertinib [8]. However, TKI resistance mechanisms
may differ in the presence of osimertinib or afatinib. In an in
vitro examination, mutations developed differently between
cancer cells exposed to either osimertinib or afatinib [22].

Table 6. Comparison of RESET with other previous real-world
studies

Median OS

Asian (95% CI, mo)

RESET 153 54.3 (46.7-61.9)
Del19 98 59.1 (48.7-69.5)
L858R 55 46.5 (33.2-59.7)

GioTag+UpSwinG [15] 168 452 (41.7-71.1)
Del19 109 63.5 (42.3-71.1)
L858R 59 39.1 (29.3-48.5)

CI, confidence interval; Del19, deletion 19; OS, overall survival.
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Another preclinical examination support that a combination
of osimertinib and afatinib rather than either drug alone was
more effective in an appearance of drug-resistant cells [22].

The controversy regarding the optimal sequence of osi-
mertinib may be intensified by the results of the FLAURA
study: an updated OS in patients received first-line osimerti-
nib was 38.6 months in the first-line osimertinib group [23],
which was much shorter than the RESET. There could be sev-
eral explanations around this difference. First, while 68% of
patients who received osimertinib as a first-line treatment
in the FLAURA study administered cytotoxic chemothera-
py as a second-line treatment [23], patients in RESET study
received two subsequent EGFR-TKIs, afatinib followed by
osimertinib. Second, the medical environment and a health-
care system in South Korea is generally considered to be
advanced and of a high standard. According to a study of
cancer statistics published in South Korea, cancer survival
rates were generally higher than those in other countries
[24]. Third, as we have shown in Table 6, survival data of
RESET study was comparable to the previous real-world
studies. Although our results are based on a retrospective
design, relatively enough patients wereanalyzed, and survival
periods such as TOT and OS were comprehensively estimat-
ed according to various clinical features. Our findings sug-
gest that sequential therapy with afatinib followed by osi-
mertinib is effective and could potentially become an option
for patients with advanced EGFR+ NSCLC.

Despite the strengths of our study, because of the inher-
ent nature of the retrospective study, it has several limita-
tions, as noted in a previous report [12]. Selection bias could
exist, since this study was restricted to South Korea, where
osimertinib is reimbursable only for patients in whom first-
line EGFR-TKI failed and T790M upon re-biopsy subse-
quently tested positive, and this issue could not be corrected.
Further studies investigating the survival outcomes after
first- and second-line osimertinib treatment would be valua-
ble, given that osimertinib is the preferred first-line treatment
option for advanced EGFR+ NSCLC based on the FLAURA
study findings [7]. Misclassification may also occur. We
attempted to minimize this problem by reviewing and
rechecking the collected data. Survival data were not mature
in our previous report, but we expanded the observation
period up to 20 months. Another study limitation was the
lack of data on adverse events, which might have affected the
accuracy and completeness of our findings regarding drug
safety and tolerability.

In this study, a final analysis of the RESET was conducted.
Patients receiving osimertinib rather than other agents, such
as pemetrexed-platinum doublet, as second-line treatments,
had longer survival outcomes. Reserving osimertinib for sec-
ond-line use after failure of first-line afatinib could be a feasi-

1168 CANCER RESEARCH AND TREATMENT

ble strategy in Asian patients with EGFR+ advanced NSCLC,
particularly for those with Del19+. This report suggests that
using first- or second-generation TKIs followed by osimerti-
nib could potentially provide a survival benefit in advanced
NSCLC patients. However, further prospective trials are
required to confirm this strategy and determine the best
approach to improving survival outcomes, quality of life,
and tolerability in NSCLC patients receiving TKIs.
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