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Purpose
Osimertinib is a third-generation, irreversible, oral epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitor (TKI) that potently and selectively inhibits both EGFR sensitizing
mutation and EGFR T790M and has demonstrated efficacy in non-small cell lung cancer
(NSCLC) central nervous system (CNS) metastases. We present results of a subgroup analysis of Korean patients from the pooled data of two global phase II trials: AURA extension
(NCT01802632) and AURA2 (NCT02094261).
Materials and Methods
Enrolled patients had EGFR T790M-positive NSCLC and disease progression during or after
EGFR-TKI therapy. Patients received osimertinib 80 mg orally once daily until disease progression. The primary endpoint was objective response rate (ORR).
Results
In total, 66 Korean patients received osimertinib treatment with a median treatment duration of 19 months. In the evaluable-for-response population (n=62), ORR was 74% (95%
confidence interval [CI], 61.5 to 84.5) and median duration of response was 9.8 months
(95% CI, 7.1 to 16.8). In the full analysis set (n=66), median progression-free survival was
10.9 months (95% CI, 8.3 to 15.0; data cutoff November 1, 2016), and median overall survival was 29.2 months (95% CI, 24.8 to 35.7; data cutoff May 1, 2018). Eight patients with
CNS metastases were evaluable for response, none of whom showed CNS progression. The
most common adverse events were rash (53%), cough (33%), paronychia, diarrhea, and
decreased appetite (each 32%).
Conclusion
Efficacy and safety profiles of osimertinib in this subgroup are consistent with the global
phase II pooled population, which supports osimertinib as a recommended treatment for
Korean patients with T790M positive NSCLC.
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Introduction

Materials and Methods

Epidermal growth factor receptor (EGFR) tyrosine kinase
inhibitors (TKIs) are the standard first-line treatment for patients with advanced non-small cell lung cancer (NSCLC) harboring an EGFR-TKI sensitizing mutation (EGFRm) [1-3].
The majority of patients who initially respond to EGFR-TKIs
ultimately develop resistance [4-6]; for patients who develop
resistance to a first- or second-generation EGFR-TKI, T790M
is observed in approximately 50% [7].
Osimertinib is a third-generation, irreversible, oral EGFRTKI that potently and selectively inhibits both EGFRm and
EGFR T790M and has demonstrated efficacy in NSCLC central nervous system (CNS) metastases [8-12]. In a pooled
analysis of two phase II studies, AURA extension (NCT01802632) and AURA2 (NCT02094261) [13-15], in patients with
T790M positive advanced NSCLC and disease progression
after prior EGFR-TKI therapy, high objective response rates
(ORR; 66%; 95% confidence interval [CI], 61 to 70), and prolonged median progression-free survival (PFS; 9.9 months;
95% CI, 9.5 to 12.3) were observed with osimertinib. The
pooled phase II results were consistent with that observed in
the AURA3 phase III trial (NCT02151981), in which osimertinib therapy was compared with platinum-based chemotherapy plus pemetrexed in patients with T790M-positive
NSCLC following disease progression on first-line EGFRTKI. Median PFS was consistently longer with osimertinib:
10.1 versus 4.4 months (hazard ratio, 0.30; 95% CI, 0.23 to
0.41; p < 0.001) [12]. Osimertinib also provided a higher and
more durable CNS response rate, and longer CNS PFS compared with platinum-pemetrexed [16].
Here we present results from a post-hoc analysis of the
Korean subgroup from the two global phase II studies, AURA
extension and AURA2, which investigated the efficacy and
safety of osimertinib in patients with pretreated EGFRm
advanced NSCLC with centrally determined T790M positive
status. This subgroup was selected because Korean patients
made up a significant proportion of the global population in
these studies and, as in the overall East Asian population, the
rate of EGFR mutation among patients with NSCLC is much
higher in the Korean than in the Caucasian population (30%34% vs. 10%-17%) [17-20].

1. Study design
AURA extension and AURA2 were phase II, single-arm,
open-label, multicenter studies. Full methodology for each
study has been previously reported [13-15].
The study protocols were designed by the sponsor (AstraZeneca) and the study investigators.
2. Eligibility criteria
Both studies enrolled patients who were 18 years or older
with a histologically or cytologically confirmed diagnosis of
NSCLC and T790M positive status with radiological disease
progression on their most recent treatment regimen. Eligible
patients had a World Health Organization (WHO) performance status of 0 or 1 and disease progression following previous EGFR-TKI therapy, either with or without additional
anti-cancer regimens. Patients with spinal cord compression
or brain metastases could be included if the disease was stable, asymptomatic and did not require steroids for 4 weeks
prior to the first dose of study drug.
3. Study treatment
All patients received osimertinib 80 mg orally once daily
until disease progression (as defined by Response Evaluation
Criteria in Solid Tumors [RECIST] ver. 1.1) or until a discontinuation criterion was met. Patients could continue to receive
osimertinib after disease progression provided they showed
clinical benefit (investigator assessed). If study treatment was
discontinued for any reason other than disease progression,
RECIST ver. 1.1 assessments continued every 6 weeks until
disease progression, regardless of further treatment regimens.
4. Study endpoints
The primary endpoint of AURA extension and AURA2
was ORR by blinded independent central review (BICR).
Additional efficacy endpoints included duration of response
(DoR), PFS, and tumor shrinkage. Safety and tolerability, and
overall survival (OS), were evaluated in all patients receiving
at least one dose of osimertinib (full analysis set). Investigators recorded and graded adverse events (AEs) according to
the National Cancer Institute’s Common Terminology Criteria for Adverse Events ver. 4.0.
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5. Study assessments
Tumor response was evaluated by BICR. Computed tomography or magnetic resonance imaging scans were taken at
baseline, then every 6 weeks from the first dose of osimertinib until disease progression. RECIST ver. 1.1 was used to
assess ORR, PFS, DoR, disease control rate and tumor shrinkage, and a sensitivity analysis was performed using investigator assessment of RECIST ver. 1.1.
6. Statistical analysis
The Korean subgroup comprised all patients from each
study who were enrolled at Korean sites and treated with
osimertinib. The full analysis set (FAS) was defined as all
patients enrolled who received at least one dose of study
treatment. The evaluable-for-response (EFR) analysis set was
defined as all patients who received at least one dose of study
treatment and had measurable disease at baseline according
to BICR. Response endpoints including ORR, DoR and
change in tumor size were analyzed in the EFR set, with a
data cutoff of November 1, 2016. PFS, defined as the time
from date of first dose until the date of objective disease progression or death (regardless of whether the patient withdrew from study treatment or received another anti-cancer
therapy prior to progression), was analyzed in the FAS at
data cutoff November 1, 2016. CNS methodology has been
previously published [21]. Briefly, CNS efficacy was assessed
in an evaluable-for-CNS-response analysis set, which included patients with at least one measurable CNS lesion on
baseline brain scan (RECIST ver. 1.1) by BICR (assessed by
neuroradiologists), with an earlier data cutoff of November
1, 2015. OS data were immature at the time of data cutoff for
the primary efficacy analyses (November 1, 2016); therefore,
OS was analyzed in the FAS at a later cutoff date of May 1,
2018. Safety and tolerability analyses are also presented for
the later cutoff date of May 1, 2018, to maximize available
safety data for this patient population.
Statistical analyses were performed by PPD (Wilmington,
NC). All calculations were performed with SAS software ver.
9.2 (SAS Institute Inc., Cary, NC), unless otherwise stated.
7. Ethical statement
All participating sites in both studies obtained approval
from their independent institutional review boards or independent ethics committees. The AURA extension and AURA2 studies were performed in accordance with the ethical
principles that have their origin in the Declaration of Helsinki
and that are consistent with International Conference on
Harmonisation/Good Clinical Practice, applicable regulatory requirements, and AstraZeneca’s policy on bioethics. All
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patients provided written informed consent prior to their
participation in the studies.

Results
1. Patients
Of those patients included in the AURA2 and AURA
extension studies, 66 of 411 (16%) were Korean. These patients were enrolled from seven sites and received osimertinib
across the two phase II trials; 41 of 201 patients in the AURA
extension study and 25 of 210 patients in the AURA2 study.
Patient demographics and baseline characteristics are summarized in Table 1. The majority of patients were female
(70%), never smokers (73%), with a median age of 60.5 years.
The most recent therapy for 70% of patients was an EGFRTKI and 56% had previously received platinum chemotherapy. 94% of patients had metastatic disease and 30% had
CNS metastases.
2. Efficacy
At data cutoff for the primary analysis (November 1, 2016),
the median duration of exposure to osimertinib was 19.3
months (range, 0.5 to 28.1 months; mean, 17.4 months); 19
patients (29%) were still receiving treatment.
Four patients’ results were not considered evaluable: one
had an unconfirmed partial response, two had a complete
response but had no measurable disease and one had no
evaluable follow-up assessments. In the EFR Korean population (n=62), the ORR was 74% (46/62; 95% CI, 61.5 to 84.5).
In the EFR, 2 of 62 patients (3%) had a best objective response
of complete response, 44 of 62 patients (71%) had a partial
response and 13 (21%) had stable disease  6 weeks (Table
2). Disease control rate in the EFR was 95% (59/62; 95% CI,
86.5 to 99.0). The mean best percentage change in target
lesion size was –52% (Fig. 1). Among patients with an objective response (n=46), median time to response from first dose
was 5.6 weeks and median DoR was 9.8 months (95% CI, 7.1
to 16.8) (Fig. 2A).
At the primary data cutoff (November 1, 2016), the median
duration of follow-up was 9.6 months. In total, 45 of 66 patients (68%) had reported a progression event. Among the 21
patients with no disease progression at data cutoff according
to investigator assessment, 13 patients were progression-free,
four patients withdrew consent, and four patients had RECIST progression or death censored (RECIST-defined disease
progression or death occurred 19 weeks after the last evaluable RESIST assessment). None of these patients were lost to
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Table 1. Baseline demographics and disease characteristics, full analysis set

Table 1. Continued
Characteristic

No. (%) (n=66)

Characteristic

First-line
Second-line
Third-line
> Third-line
Not applicable

25 (37.9)
6 (9.1)
5 (7.6)
1 (1.5)
2 (3.0)

Age, median (range, yr)
Sex
Male
Female
Race
Asian
Smoking status
Never
Current
Former
WHO performance status
0
1
Overall disease classification
Metastatica)
Locally advancedb)
Histology type
Adenocarcinoma (NOS)
Adenocarcinoma: acinar
EGFR mutationsc)
T790M
Exon 19 deletion
L858R
T790M only
CNS metastasesd)
Visceral metastasesd)
Prior EGFR-TKIe)
Gefitinib
Erlotinib
Afatinib
Dacomitinib
Other
Prior platinum chemotherapy

No. (%) (n=66)
61 (40-78)
20 (30.3)
46 (69.7)
66 (100)
48 (72.7)
1 (1.5)
17 (25.8)
20 (30.3)
46 (69.7)
62 (93.9)
4 (6.1)
65 (98.5)
1 (1.5)
66 (100)
45 (68.2)
19 (28.8)
2 (3.0)
20 (30.3)
34 (51.5)
50 (75.8)
17 (25.8)
6 (9.1)
3 (4.5)
3 (4.5)
37 (56.1)

(Continued)

follow up or discontinued treatment. The median PFS in the
FAS was 10.9 months (95% CI, 8.3 to 15.0), and 80% of patients were alive and progression-free at 6 months, 46% at 12
months and 20% at 24 months (Fig. 2B).
In the FAS, 20 patients had CNS metastases at study entry,
of whom eight were evaluable for CNS response after receiving osimertinib once daily. These patients’ demographics
were closely aligned with the overall subset population:
median age of 62 years, 75% female and all were Asian. The
median lesion size in these evaluable patients was 20 mm
(range, 10 to 41 mm), with a total of four (50%) having received any previous local treatment for brain metastases (exclu-

Values are presented as number (%) unless otherwise
indicated. WHO, World Health Organization; NOS, not
otherwise specified; EGFR, epidermal growth factor receptor; CNS, central nervous system; TKI, tyrosine kinase
inhibitor. a)Metastatic disease: patient has any metastatic
site of disease, b)Locally advanced: patient has only locally
advanced sites of disease, c)EGFR mutation identified by
the Cobas EGFR central test (by biopsy taken after confirmation of disease progression on the most recent treatment regimen), d)CNS and visceral metastases are determined programmatically from baseline data, e)Patients
who received disease-related prior therapy will be counted
at least once under the category of any and at least once
under the relevant number of regimens.

ding whole brain radiotherapy), assessed by medical review.
Of the patients evaluable for response, three (38%) showed
confirmed partial CNS response while the remaining five
patients (63%) showed stable CNS disease of  6 weeks.
None of the eight patients showed CNS disease progression

Table 2. Best objective response in the evaluable-for-response analysis set
Response

Total (n=62)
a)

Complete response
Partial responsea)
Stable disease  6 weeksb)
Progressive disease
Not evaluable
Disease control rate
95% CI
Objective response rate
95% CI

2 (3.2)
44 (71.0)
13 (21.0)
2 (3.2)
1 (1.6)
59 (95.2)
86.5-99.0
46 (74.2)
61.5-84.5

Values are presented as number (%) unless otherwise indicated. Data cutoff November 1, 2016. The CIs are calculated using Clopper-Pearson exact method for binomial
proportions. CI, confidence interval; RECIST, Response
Evaluation Criteria In Solid Tumors. a)Responses required
confirmation after 4 weeks, b)Stable disease  6 weeks
includes RECIST visit window (±7 days).
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Best change from baseline in target lesion size (%)

100

Complete response
Partial response
Stable disease
Progressive disease
Not evaluable
Mean best % change in target lesion size –52%

80
60
40
20
0
–20
–40
–60
–80

–100

100
90
80
70
60
50
40
30
20
10
0

A
AURA extension
AURA2
Total

PFS (%)

Proportion of patients still
in response

Fig. 1. Waterfall plot of target lesion size, best percentage change from baseline by blinded independent central review
(evaluable-for-response set). Best percentage change in target lesion size is the maximum reduction from baseline or the
minimum increase from baseline in the absence of a reduction. Data cutoff November 1, 2016.

Median DoR (95% CI, mo)
9.8 mo (95% CI, 7.1-16.8)

0

3

6

9

12 15 18 21 24 27
Time (mo)

No. at risk
AURA extension 30 27 22 16 11 10 7
AURA2 16 14 12 7 4 4 3
Total 46 41 34 23 15 14 10

5
0
5

4
0
4

100
90
80
70
60
50
40
30
20
10
0

B
AURA extension
AURA2
Total

Median PFS (95% CI, mo)
10.9 mo (95% CI, 8.3-15.0)

0

3

6

9 12 15 18 21 24 27 30
Time (mo)

No. at risk
AURA extension 41 35 29 20 16 11 8 7 5
AURA2 25 23 21 15 9 9 9 5 0
Total 66 58 50 35 25 20 17 12 5

1
0
1

Fig. 2. Kaplan-Meier analysis of osimertinib 80 mg once daily treatment in Korean patients from AURA extension and AURA
2 studies. (A) Duration of response (DoR) by blinded independent central review (evaluable-for-response set) by study and
total. (B) Progression-free survival (PFS) by blinded independent central review (full analysis set) by study and total. Tick
marks indicate censored observations. Data cutoff November 1, 2016. CI, confidence interval.

at the time of data cutoff for the CNS efficacy analysis (November 1, 2015); median PFS for these eight patients was 4
months (95% CI, 2.7 to not calculable).
At the later data cutoff of May 1, 2018, the median duration
of exposure to osimertinib was 19.3 months (range, 0.5 to 46.0
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months; mean, 20.3 months); 7 patients (11%) remained on
treatment. The median duration of follow-up was 27.9
months. A total of 44 patients (67%) had died. Median OS
was 29.2 months (95% CI, 24.8 to 35.7; FAS). OS at 12, 24, and
36 months was 83%, 64%, and 37%, respectively.

Myung-Ju Ahn, Korean Subgroup of Phase II Studies with Osimertinib

Table 3. Summary of adverse events (full analysis set)
AE category
All causality
Any AE
Any AE grade  3
Any AE leading to death
Any AE leading to dose interruption
Any AE leading to dose reduction
Any AE leading to discontinuation
Any serious AE
Possibly causally relateda)
Any AE
Any AE grade  3
Any AE leading to discontinuation
Any serious AE
Any AE leading to death

Discussion

No. (%) (n=66)
66 (100)
23 (34.8)
1 (1.5)
19 (28.8)
1 (1.5)
4 (6.1)
19 (28.8)
58 (87.9)
6 (9.1)
2 (3.0)
0(
0(

Values are presented as number (%) unless otherwise indicated. Data cutoff May 1, 2018. Includes adverse events
with an onset date on or after the date of first dose and up
to and including 28 days following the date of last dose of
study medication. AE, adverse event. a)Causally related as
assessed by the investigator.

3. Safety
At least one AE was reported in all patients (100%, 66/66)
(Table 3). Fifty-eight patients (88%) reported AEs that were
possibly causally related to osimertinib (assessed by the investigator). AEs grade  3 were reported in 23 of 66 patients
(35%), Grade  3 AEs possibly casually-related to osimertinib
were reported in six patients (9%). There was one report of a
fatal AE (cerebral infarction); however, this was not considered to be causally related to osimertinib.
The most commonly reported AEs were rash (grouped
term including rashes and acnes; 53% of patients, 0% grade
 3), pruritus (32%; 0% grade  3), cough (33%; 0% grade  3),
paronychia (grouped term including general nail/nail bed
conditions; 32%; 0% grade  3), diarrhea (32%; 2% grade  3)
and decreased appetite (32%; 0% grade  3) (Table 4). One
patient developed interstitial lung disease and one patient
developed pneumonitis, both of which were grade 1 in severity and were considered to be possibly causally related to
osimertinib by the investigator. Both events resolved on discontinuation of osimertinib. No patients had AEs of QT prolongation recorded.

In this subgroup analysis of Korean patients from two
global phase II studies in pre-treated patients with T790M
positive advanced NSCLC (AURA extension and AURA2),
osimertinib therapy resulted in an ORR of 74% with a median
DoR of 9.8 months and a median PFS of 10.9 months (as of
data cutoff November 1, 2016). Longer-term follow-up (data
cutoff May 1, 2018; median follow-up, 27.9 months) showed
a median OS of 29.2 months. The safety profile of osimertinib
in Korean patients was consistent with the overall safety profile of osimertinib [12-14], with a low rate of grade  3 possibly causally related AEs.
In the global phase II pooled analysis from AURA extension and AURA2 studies, the ORR was 66%, with a median
DoR of 12.3 months and median PFS of 9.9 months, and
median OS 26.8 months on prolonged follow-up [15]. In the
phase III AURA3 trial, ORR and median DoR by investigator
assessment with osimertinib were 71% and 9.7 months respectively, while median PFS by BICR and investigator assessment was 11.0 and 10.1 months, respectively, showing
concordance between the two [12]. The efficacy results of the
current analysis in a Korean population are consistent with
the global population, with ORR slightly higher. This confirms that the efficacy of osimertinib is not different in patients of Korean ethnicity, and supports the recommendation
for use of osimertinib in Korean patients with T790M positive
advanced NSCLC following disease progression after EGFRTKI therapy [2,17].
The AEs reported in this Korean subgroup were consistent
with the global phase II and III studies [12-14]. Rash, diarrhea, paronychia, and dry skin have consistently been reported as the most common AEs with osimertinib treatment. For
each of these AEs, the majority of cases reported were grade
1 or 2 in severity. Potential differences in reported AEs in the
Korean subgroup compared with the global pooled population [15] were the overall frequencies of diarrhea (Korean
subgroup 32% vs. global population 49%), dry skin (15% vs.
36%), pruritus (32% vs. 18%), platelet count decreased (27%
vs. 14%), and anemia (27% vs. 18%). However, comparisons
should be viewed with caution because of the small number
of patients in this Korean subgroup.
Brain metastases have been reported to occur in 25%-40%
of patients with EGFR mutation–positive NSCLC [22]. Phase
II and III studies with osimertinib report CNS activity in
patients with T790M positive NSCLC [13,16,21]. The CNS
activity in this Korean subgroup appears to be consistent
with previous reports, supporting the use of osimertinib as
treatment of choice for patients with CNS metastases and
EGFRm NSCLC.
A limitation of this analysis is the small number of Korean
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Table 4. All causality adverse events occurring in  10% of patients (full analysis set)
Adverse event
a)

Rash
Cough
Paronychiaa)
Diarrhea
Pruritus
Decreased appetite
Platelet count decreased
Anemia
Constipation
Nausea
Dyspepsia
Stomatitis
Neutrophil count decreased
Vomiting
Dermatitis acneiform
Dry skina)
White blood cell count decreased
Back pain
Musculoskeletal pain
Insomnia
Productive cough
Musculoskeletal chest pain
Upper respiratory tract infection
Fatigue
ALT increased

Total

Grade 1

Grade 2

Grade 3

Grade 4

35 (53.0)
22 (33.3)
21 (31.8)
21 (31.8)
21 (31.8)
21 (31.8)
18 (27.3)
18 (27.3)
16 (24.2)
16 (24.2)
14 (21.2)
13 (19.7)
12 (18.2)
12 (18.2)
12 (18.2)
10 (15.2)
9 (13.6)
9 (13.6)
9 (13.6)
8 (12.1)
8 (12.1)
7 (10.6)
7 (10.6)
7 (10.6)
7 (10.6)

34 (51.5)
18 (27.3)
19 (28.8)
14 (21.2)
19 (28.8)
17 (25.8)
14 (21.2)
7 (10.6)
13 (19.7)
10 (15.2)
9 (13.6)
9 (13.6)
9 (13.6)
10 (15.2)
12 (18.2)
10 (15.2)
3 (4.5)
5 (7.6)
2 (3.0)
6 (9.1)
5 (7.6)
6 (9.1)
3 (4.5)
6 (9.1)
6 (9.1)

1 (1.5)
4 (6.1)
2 (3.0)
6 (9.1)
2 (3.0)
4 (6.1)
3 (4.5)
7 (10.6)
3 (4.5)
5 (7.6)
5 (7.6)
4 (6.1)
3 (4.5)
1 (1.5)
0(
0(
6 (9.1)
4 (6.1)
7 (10.6)
2 (3.0)
3 (4.5)
1 (1.5)
4 (6.1)
1 (1.5)
1 (1.5)

0(
0(
0(
1 (1.5)
0(
0(
1 (1.5)
4 (6.1)
0(
1 (1.5)
0(
0(
0(
1 (1.5)
0(
0(
0(
0(
0(
0(
0(
0(
0(
0(
0(

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Values are presented as number (%) unless otherwise indicated. Data cutoff May 1, 2018. Includes adverse events with an
onset date on or after the date of first dose and up to and including 28 days following the date of last dose of study medication.
ALT, alanine aminotransferase. a)Grouped terms adverse event.

patients that were enrolled and received osimertinib. However, the efficacy, safety, and tolerability profiles of osimertinib in this Korean subgroup were consistent with the global
phase II studies, which is indicative of the broadly beneficial
effects of osimertinib in the wider Korean population.
In conclusion, osimertinib provides a high response rate
and prolonged PFS and OS, with a low incidence of grade  3
AEs in Korean patients with T790M-positive advanced NSCLC.
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