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Purpose Although osimertinib is the standard-of-care treatment of epidermal growth factor receptor (EGFR) T790M mutation-posi-
tive non-small cell lung cancer, real-world evidence on the efficacy of osimertinib is not enough to reflect the complexity of the entire
course of treatment. Herein, we report on the use of osimertinib in patients with EGFR T790M mutation-positive non-small cell lung
cancer who had previously received EGFR tyrosine kinase inhibitor (TKI) treatment in Korea.

Materials and Methods Patients with confirmed EGFR T790M after disease progression of prior EGFR-TKI were enrolled and admin-
istered osimertinib 80 mg daily. The primary effectiveness outcome was progression-free survival, with time-to-treatment discontinu-
ation, treatment and adverse effects leading to treatment discontinuation, and overall survival being the secondary endpoints.

Results A total of 558 individuals were enrolled, and 55.2% had investigator-assessed responses. The median progression-free
survival was 14.2 months (95% confidence interval [Cl], 13.0 to 16.4), and the median time-to-treatment discontinuation was 15.0
months (95% Cl, 14.1 to 15.9). The median overall survival was 36.7 months (95% Cl, 30.9 to not reached). The benefit with osimer-
tinib was consistent regardless of the age, sex, smoking history, and primary EGFR mutation subtype. However, hepatic metastases
at the time of diagnosis, the presence of plasma EGFR T790M, and the shorter duration of prior EGFR-TKI treatment were poor pre-
dictors of osimertinib treatment. Ten patients (1.8%), including three with pneumonitis, had to discontinue osimertinib due to severe
adverse effects.

Conclusion Osimertinib demonstrated its clinical effectiveness and survival benefit for EGFR T790M mutation-positive in Korean

patients with no new safety signals.
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Introduction

Lung cancer is a leading cause of cancer-associated death
worldwide [1]. Non-small cell lung cancer (NSCLC) is the
most common subtype of lung cancer based on histological
diagnosis, and approximately 85% of new lung cancer pa-
tients are diagnosed as NSCLC [2]. Since more than half of
patients with NSCLC are diagnosed at the advanced stage,
various systemic therapies have been considered, includ-
ing chemotherapy, targeted therapy, and immunotherapy
[1,3]. Targeted therapy based on the molecular diagnosis for
specific genetic alterations has recently emerged as an effec-
tive treatment option in advanced NSCLC. Among the sev-
eral molecular targets, the epidermal growth factor receptor
(EGFR) was the most common treatment target [4]. Similar
to other Asian populations, EGFR mutations in Korea are
often accompanied by lung adenocarcinoma (overall 29% to

50%) [5].

First- and second-generation EGFR tyrosine kinase inhibi-
tor (TKI) agents demonstrated improved progression-free
survival (PFS) with tolerable side effects in NSCLC patients
with EGFR mutations [6-8]. In Korea, first- and second-gen-
eration EGFR-TKI agents have been approved by the Minis-
try of Food and Drug Safety as first-line therapy for patients
with EGFR mutation—positive adenocarcinoma [5]. Howev-
er, patients receiving first- or second-generation EGFR-TKI
tend to experience a disease progression after a median of
10-14 months on EGFR-TKI treatment [2,9]. Thr790Met point
mutation (T790M) in exon 20 was identified in more than half
of patients administrated with first- and second-generation
EGFR-TKI whose disease had progressed [10].

Osimertinib was developed as a third-generation oral,
irreversible EGFR-TKI agent [11]. In the AURAS3 trial, osi-
mertinib presented favorable efficacy and safety profile com-
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pared with platinum-based chemotherapy plus pemetrexed
in EGFR T790M-positive patients whose disease had pro-
gressed after first-line EGFR-TKI therapy [12]. Thereafter,
the ASTRIS study demonstrated real-world data pertaining
to the efficacy and safety of osimertinib in EGFR T790M—pos-
itive patients with advanced NSCLC, who had previously
used first- or second-generation EGFR-TKI [13]. This study
revealed that the efficacy and safety profile of osimertinib
were in line with the results of the AURAS3 trial. Osimerti-
nib has been approved as a second or more line setting in
EGFR T790M-positive NSCLC patients since December 2017
[14]. However, there have only been a limited number of
real-world studies investigating the efficacy and safety of
osimertinib in the Asian population. In addition, there is no
sufficient evidence regarding the clinical features associated
with favorable outcomes of osimertinib.

In this study, we aimed to assess the efficacy and safety
of osimertinib in EGFR T790M-positive NSCLC patients in
South Korea by investigating its PFS, other treatment efficacy
outcomes, and safety profile. In addition, we performed sub-
group analysis to evaluate clinical characteristics related to
osimertinib treatment outcomes.

Materials and Methods

1. Study design and participants

This study was a retrospective cohort study performed
at 19 medical centers in South Korea. Eligible patients were
NSCLC patients treated with osimertinib between January
1, 2018, and June 30, 2020. The inclusion criteria were as fol-
lows: (1) patients at least 20 years old, (2) EGFR mutation—
positive locally advanced or metastatic NSCLC patients who
experienced disease progression after a prior EGFR-TKI
treatment, and (3) patients with confirmed presence of EGFR
T790M mutation in tissue biopsy, plasma, or body fluid cyto-
logy samples. The exclusion criteria were as follows: (1)
enrollment in other clinical trials, (2) inadequate medical
records for review, (3) combined malignancy other than lung
cancer, (4) use of third-generation EGFR-TKI agents before
enrollment, (5) osimertinib used as first-line chemothera-
py, and (6) no previous use of first- and second-generation
EGEFR-TKI agents before enrollment.

Patient information from their electronic medical records
was assessed by researchers in each hospital. Data were then
collected to the Asan Medical Center for data cleaning and
statistical analysis. The study was approved by Asan Medi-
cal Center’s Institutional Review Board (IRB No. 2021-0802)
and by each participating institution. Per their local regula-
tions, all institutions provided approval to use the required
data for the aim of this study. The requirement for informed

consent was waived due to the retrospective nature of the
analysis. The study protocol was registered at Clinical
Research Information Service, established by the Korea Cent-
ers for Disease Control and Prevention (KCT0006341).

2. Measurements

Patients’ demographic characteristics included age, sex,
smoking history, and the Eastern Cooperative Oncology
Group performance score (ECOG PS). In addition, we evalu-
ated cancer-related information, including histologic type
of lung cancer, clinical stage, specimen and results of EGFR
mutation test, other combined EGFR mutations, metastatic
organ, and previous anticancer treatment history.

To assess the efficacy and safety of osimertinib, we ana-
lyzed the following primary and secondary outcomes and
adverse events of osimertinib. The primary outcome of this
study was PFS. We evaluated PFS from the first day of osi-
mertinib treatment to disease progression or death. Resear-
chers evaluated the status of disease progression based
on the Response Evaluation Criteria in Solid Tumors, ver.
1.1. In addition, we compared the PFS between subgroups
delineated by various baseline characteristics. We investigat-
ed and defined the secondary outcomes as follows: overall
survival (OS), the time from initiation of osimertinib treat-
ment to death from any cause; time-to-treat discontinuation
(TTD), the time from initiation of osimertinib treatment to
discontinuation due to any cause; best overall response, the
percentage of patients with a best reported response during
study periods; overall response rate (ORR), the percentage
of patients who had at least one complete response (CR) or
partial response (PR) prior to any evidence of progression;
and duration of response (DoR), the time from the first docu-
mentation of objective tumor response (CR or PR) to the first
documentation of objective tumor progression or death due
to any cause, whichever came first. Furthermore, we evalu-
ated potential adverse effects that led to dose reduction or
discontinuation of osimertinib.

3. Statistical analysis

We presented data as median and 95% confidence inter-
val (CI) for the continuous variables and as number and
percentages for the categorical variables. We used Kaplan-
Meier methods with log-rank test for survival analysis and
to estimate the median time to event, including 95% CI. All
tests of significance were two sided. We considered p-values
of < 0.05 to be indicative of statistical significance. The data
cutoff date was November 7, 2021. Statistical analyses were
performed using SAS software ver. 9.4 (SAS Institute Inc.,
Cary, NC).
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Table 1. Demographic and clinical characteristics of the study
population

Characteristic Osimertinib (n=558)

Age, median (IQR, yr) 65 (57-73)
>65 283 (50.7)
<65 275 (49.3)

Sex
Female 336 (60.2)
Male 222 (39.8)

Smoking history
Never smoker 398 (71.3)
Ever smoker 150 (26.9)
Unknown 10 (1.8)

Pack years, median (95% CI) (n=144) 39.7 (25.3-54.1)

ECOG PS
0 122 (21.9)
1 330 (59.1)
>2 44 (7.9)
Unknown 62 (11.1)

Histologic type
Adenocarcinoma 508 (91.0)
Squamous cell carcinoma and others 50 (9.0)

Stage at initial diagnosis
[-IITA 88 (15.8)
[IB-1V 469 (84.1)
Unknown 1(0.2)

Number of metastatic organs > 3 142 (25.5)

CNS metastasis at diagnosis 149 (26.7)

Previous anticancer treatment
Chemotherapy 176 (31.5)
Surgery 147 (26.3)
Radiotherapy 136 (24.4)
Immunotherapy 13 (2.3)

Prior use of EGFR-TKI?

Gefitinib 323 (57.9)
Afatinib 173 (31.0)
Erlotinib 100 (17.9)

Line of osimertinib treatment
2nd line 360 (64.5)
> 3rd line 198 (35.5)

Specimen for EGFR T790M test
Tissue 354 (63.4)
Plasma 150 (26.7)
Cytology and others 86 (15.4)

Type of EGFR mutation
T790M 558 (100.0)
E19del 314 (56.2)
L858R 186 (33.3)
L861Q 3(0.5)
S7681 2(0.4)
G719X 2(0.4)
Exon 20 insertion 2(0.4)

(Continued)
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Table 1. Continued

Characteristic Osimertinib (n=558)

Vital status at medical
record abstraction

Deceased 224 (40.1)
Alive 215 (38.5)
Lost to follow-up 119 (21.3)

Values are presented as number (%) unless otherwise indicated.
CNS, central nervous system; ECOG PS, Eastern Cooperative
Oncology Group performance status; EGFR, epidermal growth
factor receptor; IQR, interquartile range; TKI, tyrosine kinase
inhibitor. ¥Patients treated with more than one EGFR-TKIs were
included.

Results

1. Demographic characteristics of the study population

Eligibility screening identified 617 with EGFR T790M-
positive NSCLC patients treated with osimertinib between
January 1, 2018, and June 30, 2020. Of them, 59 patients were
not included in this study in accordance with our exclusion
criteria (S1 Fig.). Median follow-up duration of enrolled
patients was 623.5 days (95% CI, 627.9 to 684.2). The demo-
graphic and clinical characteristics of the 558 eligible patients
are shown in Table 1. The median age was 65 years old, and
336 patients (60.2%) were female. More than 70% of patients
had no history of smoking. Of the 496 patients available
for ECOG performance status, ECOG PS 0, 1, and > 2 were
21.9%, 59.1%, and 7.9%, respectively.

Furthermore, 26.3% of patients relapsed after surgery, and
patients who had central nervous system (CNS) metastases
at the time of diagnosis were 26.7%. Primary EGFR muta-
tions were exon 19 deletion (56.2%), L858R (33.3%), and
other rare EGFR mutations, including L861Q, S768I, G719X,
and exon 20 insertion. All study populations had prior
EGFR-TKI treatment before study enrollment. The common-
ly prescribed EGFR-TKI agents were in order of gefitinib
(57.9%), afatinib (31.0%), and erlotinib (17.9%). Presence of
EGFR T790M mutation was confirmed in all patients by tis-
sue biopsy (63.4%), plasma (26.7%), or cytology and other
samples (15.4%). Finally, 38.5% of the study population was
alive at the data cutoff date, although 119 patients were lost
to follow-up.

2. Treatment efficacy of osimertinib

By the data cutoff date, 415 individuals (74.4%) had already
experienced disease progression or death after receiving osi-
mertinib. The median time for PFS, the primary outcome in
this study, was 14.2 months (95% CI, 13.0 to 16.4) (Fig. 1A).
The PFS of osimertinib did not differ according to age, sex,



Jang Ho Lee, Osimertinib in Korean EGFRT790M NSCLC Patients

A
1.0+ Median PFS
14.2mo (95% CI, 13.0-16.4)

wn
[N
o
5
=
.-E
@©
Q0
o
a

0 T T T T T

0 12 24 36 48 60

Time (mo)
No. at risk

Osimertinib 558 313 120 36 2 1

B
1.0+ Median 0S
82.2% 36.7 mo (95% Cl, 30.9-NA)

v 084
o
S i
3 0.6
S 041
=
% 021

0 T T T T T

0 12 24 36 48 60
Time (mo)
No. at risk

Osimertinib 558 445 213 64 2 1

Fig. 1. Progression-free survival (PFS) (A) and overall survival (OS) (B) in patients treated with osimertinib. We illustrated the median PFS
and OS with 95% confidence intervals (CI) in patients treated with osimertinib. NA, not available.

smoking history, and primary EGFR mutation subtype. Fig. 2
demonstrates differences in PFS according to clinical charac-
teristics. The presence of plasma EGFR T790M (11.0 months
vs. 16.6 months, p < 0.001), hepatic metastasis (7.7 months vs.
14.7 months, p < 0.001), and shorter use (less than 8 months)
of prior EGFR-TKI (9.1 months vs. 16.4 months, p < 0.001)
were associated with worse PFS with osimertinib.

The median OS was 36.7 months (95% CI, 30.9 to not
reached) (Fig. 1B). The estimated survival rates at 12, 24,
and 36 months were 82.2%, 61.9%, and 50.2%, respectively.
In subgroup analysis, the OS showed no differences accord-
ing to age, sex, smoking history, and primary EGFR mutation
subtype (S2 Fig.). In contrast, patients with multiple organ
metastases (> 3 organs), CNS metastases, hepatic metastases,
and bone metastases at diagnosis showed worse survival
outcomes compared to patients without such metastases
(Fig. 3). Presence of plasma EGFR T790M and shorter use
(less than 8 months) of prior use of EGFR-TKI agents were
also found to be poor prognostic factors (Fig. 3).

The ORR was 55.2% among the 539 investigated patients.
The median DoR was 12.1 months (95% CI, 10.9 to 13.2). At
the time of data cutoff, 415 patients (74.4%) had discontinued
treatment, with a median TTD of 15.0 months (95% CI, 14.1
to 15.9). Patients who did not have CNS metastases benefited
from longer TTD with osimertinib compared to those with
CNS metastases at diagnosis (15.9 months [95% CI, 14.8 to
17.0] vs. 12.5 months [95% CI, 11.0 to 14.0]) (Table 2).

3. Safety profile of osimertinib

Adverse events leading to dose reduction and treatment
discontinuation during osimertinib treatment are shown in
Table 3. A total of 24 patients (4.3%) required dose reduction
or discontinuation of osimertinib during the study periods.

Diarrhea (0.9%) was the most common adverse effect, fol-
lowed by general weakness (0.7%) and hematologic toxicity
(0.7%). Ten patients (1.8%) had to discontinue osimertinib
due to severe adverse effects. Among them, drug-induced
pneumonitis was the most common cause of discontinua-
tion, which led to discontinuation in three patients, followed
by general weakness and edema.

4. Treatment pattern of osimertinib

Table 4 shows the treatment pattern of osimertinib. A
total of 37 patients (6.6%) needed dose adjustment during the
treatment, and more than half of these patients finally halted
the use of osimertinib. Thirteen patients (2.3%) maintained
a dose of 40 mg once daily and five increased to a standard
dose after adaptation. At the data cutoff date, 340 patients
(60.8%) had experienced disease progression and 143 (25.6%)
were still on osimertinib.

Discussion

The introduction of EGFR-TKIs has redefined treatment
of EGFR mutation—-positive NSCLC patients throughout
the past decade. Osimertinib is the current standard-of-care
treatment for EGFR T790M-positive advanced NSCLC pati-
ents following progression on a prior EGFR-TKI. This real-
world experience identified a group of patients that may
benefit from osimertinib treatment, as well as survival data
that reflected the entire course of treatment in EGFR muta-
tion—positive NSCLC patients.

In this study, a PFS of 14.2 months was noted, which is
longer than the PFS in the ASTRIS study (11.1 months) [13] or
the ASTRIS study Korean subgroup analysis (12.4 months)
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0 Median PFS

Subgroup Event n/N (%) (95% CI, mo)
Overall 388/558 (69.5) = 14.2 (13.0-16.4)
Age (yr)

> 65 196/283 (69.3) —— 13.6(11.4-16.0)

<65 192/275 (69.8) = 14.9(13.4-17.8)
Sex

Female 229/336 (68.2) — 15.4(13.4-18.0)

Male 159/222 (71.6) — 13.6(11.4-15.0)
Smoking history

Never smoker 275/398 (69.1) —— 14.4(12.8-16.6)

Ever smoker 108/150 (72.0) = 13.7 (11.4-16.5)
Plasma T790M

Negative 276/408 (67.6) P 16.6 (14.1-19.9)

Positive 112/150 (74.7) —— 11.0(9.0-12.6)
No. of metastatic organs

<3 282/416 (67.8) = 15.0(13.7-18.4)

>3 106/142 (74.6) — 11.9(10.0-14.1)
CNS metastasis

No metastasis 276/400 (69.0) = 14.9(13.6-17.3)

Metastasis 108/149 (72.5) —— 12.1(10.3-14.7)
Hepatic metastasis

No metastasis 351/517 (67.9) = 14.7 (13.7-17.0)

Metastasis 37/41(90.2) f—— 7.7(45-12.0)
Bone and locomotor metastasis

No metastasis 236/361 (65.4) —— 15.9(13.7-19.1)

Metastasis 152/197 (77.2) — 13.1(10.7-14.7)
Primary EGFR mutation

E19del 210/314 (66.9) — 16.4(13.8-18.4)

L858R 139/186 (74.7) — 13.5(11.3-15.0)
Duration of prior EGFR-TKI (mo)

<8 85/100 (85.0) = 9.1(7.5-12.1)

>8 303/457 (66.3) P 16.4(14.1-19.2)

0 5 10 15 20 25
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Fig. 2. Forest plots of progression-free survival (PFS) according to subgroups. We presented the median PFS with 95% confidence interval
(CI) in patients treated with osimertinib according to subgroups. Positive blood EGFR (epidermal growth factor receptor) T790M mutation
test results, concurrent hepatic metastasis at diagnosis, and use of prior epidermal growth factor receptor tyrosine kinase inhibitor (EGFR-
TKI) agents for a period of less than 8 months were related to shorter PFS. CNS, central nervous system.

[3]. This long PFS induced an OS benefit; thus, an OS of 36.7
months in this study was significantly longer compared to
the OS reported in the AURA3 study (26.8 months) [12]. This
longer PFS and OS might result from the difference in study
populations between this study and AURA3. This study had
more Asians (100% vs. 65%), less presence of plasma EGFR
T790M (26.7% vs. 46.4%), and fewer brain metastases (26.7%
vs. 34.4%) than the AURA3 study; notably, all of these fac-
tors are known to be associated with osimertinib efficacy
[3,15,16]. In addition, this study showed longer median
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TTD of osimertinib than the AURA3 study (15.0 months vs.
8.1 months). TTD has been associated with PFS and OS in
patients receiving molecular-targeted therapies [17]. In clini-
cal practice, EGFR-TKIs, which are well tolerated and induce
dramatic responses, can be occasionally maintained beyond
Response Evaluation Criteria in Solid Tumor—defined pro-
gression. Performing EGFR-TKI maintenance, in particular,
along with local consolidative therapy showed clinical bene-
fits in some populations such as oligoprogression [18]. There-
fore, Pan-Asian clinical practice guidelines suggest continu-
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Fig. 3. Overall survival (OS) in enrolled patients treated with osimertinib according to subgroups. We presented the median OS with 95%
confidence interval (CI) in enrolled patients treated with osimertinib. We compared OS according to subgroups classified by the number
of metastatic organs at diagnosis (A), concurrent central nervous system (CNS) (B), hepatic (C), bone and locomotor metastasis (D) at
diagnosis, presence of plasma EGFR (epidermal growth factor receptor tyrosine) T790M mutation (E), and duration of prior epidermal
growth factor receptor tyrosine kinase inhibitor (EGFR-TKI) agents (F). All factors were related to considerable differences in OS. NA, not

available. (Continued to the next page)
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Fig. 3. (Continued from the previous page)

ing molecular-targeted therapy with a radical local treatment
in patients with driver mutations with oligoprogression [19].

The PFS of osimertinib was consistent regardless of age,
sex, smoking history, and primary EGFR mutation subtype.
The CIs overlapped within these subgroups. In contrast, we
observed that patients with extrathoracic metastases at the
time of diagnosis showed shorter PFS than those without
metastases. In particular, the PFS of patients with hepatic
metastases at diagnosis was only 7.7 months, which resulted
in the highest hazard ratio (2.36) in OS among the subgroups.
Hepatic metastasis has been known to be an independent
poor prognostic factor in EGFR-mutant NSCLC patients
receiving EGFR-TKI [20].

Plasma EGFR T790M—positive patients also had shorter
PFS (11.0 [9.0-12.6] months vs. 16.6 [14.1-19.9] months) than
plasma EGFR T790M-negative patients. The shorter PFS
observed in plasma EGFR T790M-positive patients was
generally consistent with that observed in the ASTRIS (9.7
months; 95% CI, 8.6 to 10.3) and AURA3 (8.2 months; 95%
CI, 6.8 to 9.7) studies [12]. Plasma EGFR T790M positivity
may reflect the increase in tumor burden and metastasis [21].
Indeed, this study showed that plasma EGFR T790M-posi-
tive patients often had three or more multi-organ metastases
at the time of diagnosis (37.3% vs. 21.1%, p < 0.001) and had
more CNS metastases compared to negative patients (35.4%
vs. 24.1%, p=0.009). In addition, shorter treatment duration
of prior EGFR-TKI is related to shorter PFS of osimertinib.
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less than 8 mo, 2.08 (1.54-2.82, p < 0.001)

Table 2. Response to osimertinib treatment

Response Osimertinib (n=558)

Best overall response (n=539)

Complete response 4(0.7)
Partial response 294 (54.5)
Stable disease 212 (39.3)
Progressive disease 29 (5.4)
Overall response rate (%) 55.2

Duration of response 12.1 (10.9-13.2)
(95% CI, mo) (n=195)
Time-to-treat discontinuation,
median (95% CI, mo)
Overall (n=549)
Without CNS metastasis at

diagnosis (n=400)

15.0 (14.1-15.9)
15.9 (14.8-17.0)

CNS metastasis at diagnosis (n=149) 12.5 (11.0-14.0)

Values are presented as number (%) unless otherwise indicated.
CI, confidence interval; CNS, central nervous system.

When compared with the period of prior EGFR-TKI treat-
ment, patients who were treated for less than 8 months with
first- or second-generation EGFR-TKI had a significantly
shorter PFS (9.1 months; 95% CI, 7.5 to 12.1) than patients
treated for a period longer than 8 months (16.4 months; 95%
Cl, 14.1 to 19.2). This difference was the largest numerical
between-group difference in the PFS period. Earlier develop-
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Table 3. Adverse events leading to dose reduction and treat-
ment discontinuation

Adverse event Osimertinib (n=558)

Adverse event, any grade 24 (4.3)
Diarrhea 5(0.9)
General weakness 4(0.7)
Hematologic toxicity 4(0.7)
Pneumonitis 3(0.5)
Nausea/Vomiting 3(0.5)
Edema 2(0.4)
Dyschromodermia 1(0.2)
Anorexia 1(0.2)
Liver toxicity 1(0.2)
Skin rash 1(0.2)
Itching sense 1(0.2)
Acute kidney injury 1(0.2)

Severe adverse events leading 10 (1.8)

to discontinuation
Pneumonitis 3(0.5)
General weakness 2(0.4)
Edema 2(0.4)
Hematologic toxicity 1(0.2)
Anorexia 1(0.2)
Diarrhea 1(0.2)
Nausea/Vomiting 1(0.2)
Acute kidney injury 1(0.2)

Values are presented as number (%) of adverse events leading to
dose reduction or discontinuation of osimertinib.

Table 4. Treatment pattern of osimertinib

Patients with dose adjustment 37 (6.6)
Last adjusted dose of osimertinib
Final discontinuation 19 (3.4)
40 mg once daily 13 (2.3)
80 mg once daily 5(0.9)
Discontinued treatment 415 (74.4)
Progressive disease 339 (60.8)
Lost to follow-up 33 (5.9)
Adverse effect 10 (1.8)
Patient refusal 5(0.9)
Others 28 (5.0)
Ongoing treatment at data cutoff 143 (25.6)

Values are presented as number (%).

ment of resistance to first- and second-generation EGFR-TKI
suggests the possibility of harboring other concurrent altera-
tions in addition to T790M, which could lead to the early
development of resistance to osimertinib as well. Among

several studies, Yu et al. [22] reported that co-occurring mu-
tations other than EGFR were frequently observed in patients
with short PFS, suggesting that this could be a major factor
that affects resistance to EGFR-TKI therapy [23]. Preliminary
data from the FLAURA study revealed that first-line osimer-
tinib resistance mechanisms triggered by less frequent alte-
rations are similar to those observed in patients who have
resistance to other first- and second-generation EGFR-TKIs
[24].

Despite the longer PFS of osimertinib compared to plati-
num therapy plus pemetrexed after first-line EGFR-TKI in
the AURAS3 trial, the PFS benefit with osimertinib did not
result in a concurrent OS benefit [12]. In this study, some
patients treated with multiple lines of therapies (35.5% of
patients received osimertinib as the third-line therapy or
over) were included. Therefore, caution is needed when
interpreting the OS advantage of osimertinib. However, the
ultimate goal of EGFR-mutant NSCLC treatment is to achieve
long survival using multiple available treatment modalities.
Although osimertinib is currently available, its use in clinical
application as a first-line treatment in South Korea is limited
because it is not reimbursed. Consequently, in cases where
chemotherapy is usually considered the next treatment
option after osimertinib, sequential use of EGFR-TKI might
be an effective strategy for maximizing chemo-free treatment
in some populations to obtain long OS benefits [25]. Thus,
clinicians need to investigate treatment strategies that can
show the best clinical results based on the characteristics of
each patient.

With respect to the adverse events noted in this study, 4.3%
of patients had adverse events of any grade, and only 1.8%
of patients had severe adverse events that led to discontinu-
ation. Pneumonitis was observed in only three patients from
a total of 558 (0.5%). None of the patients showed cardiac
toxicity leading to dose reduction or discontinuation, one
of the most fatal adverse effects observed in other stud-
ies [13,26,27]. Regarding the frequency of adverse events,
our study did not find any new safety signals that had not
been previously reported. However, caution is necessary
when interpreting this finding, especially considering the
limitations of a real-world study. In addition to the fact that
adverse events reporting was not based on protocol-speci-
fied adverse events, a limitation of this study was that, simi-
lar to other real-world studies, the treatment responses were
assessed according to investigators.

In terms of the aim of the study, only T790M-positive
patients after a prior EGFR-TKI treatment were included
in this study. Approximately half of the patients showed a
resistance mechanism other than EGFR T790M, and some
patients did not survive before receiving a subsequent treat-
ment following first- or second-generation EGFR-TKT; thus,
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these populations do not benefit from the subsequent osi-
mertinib treatment. Consequently, it is essential to identify
the characteristics of these patients and determine an appro-
priate population for upfront or sequential treatment of osi-
mertinib to improve efficacy of the entire treatment.

To the best of our knowledge, this study is the largest real-
world experience of osimertinib in EGFR T790M-positive
advanced NSCLC patients reporting OS benefits in Korean
patients. In the future, in addition to EGFR T790M, identifica-
tion of co-occurring alterations and determination of appro-
priate therapies based on the respective molecular-resistance
profiles should be considered to maximize the entire dura-
tion of treatment in EGFR mutation—positive lung cancer.
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