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Background: Osimertinib is standard of care for EGFR-mutated non-small cell lung cancer (NSCLC)
patients. The efficacy of the drug in patients with mutations other than the common deletion in exon 19 and
L858R in exon 21 is largely unknown.

Methods: We identified patients with uncommon EGFR-mutations from two prospective clinical phase II,
single-arm studies for previously treated patients and untreated patients, respectively, and pooled data for
this analysis. All patients received treatment with osimertinib 80 mg daily until radiological progression or
death. The primary endpoint of both trials was objective response rate (ORR), with progression-free survival
(PES), overall survival (OS) and intracranial efficacy as key secondary endpoints. Circulating tumour DNA
(ctDNA) was analysed before and two weeks after treatment initiation in the first line cohort.

Results: Of 299 enrolled patients in the two trials, 21 patients with uncommon mutations were identified;
12 patients had a single mutation (G719X or L861QQ), one patient had L861Q and an exon 20 insertion, and
8 patients had compound mutations with G719X and either L861Q or S768I. Three of the 10 pretreated
patients had the T790M resistance mutation. ORR was 47.6% and disease control rate (DCR) 85.7%. The
median duration of response (DoR) was 7.9 months. Among 11 patients treated with osimertinib in first
line, ORR was 63.6% vs. 30.0% of 10 previously treated patients. The median PFS was 5.5 months in both
groups. Patients with G719X-compound mutations had a higher response rate (62.5% vs. 38.5%), a longer
median PFS (13.7 vs. 3.5 months) and median OS (29.3 vs. 7.5 months) than patients with other mutations.
Most first line treated patients (81.8%) displayed a reduction in ctDNA after two weeks of treatment.
Conclusions: Osimertinib demonstrates activity in patients with uncommon EGFR-mutations, and

especially for G719X-compound mutations.
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Introduction

Treatment with tyrosine kinase inhibitors targeting
epidermal growth factor receptor (EGFR-TKIs) is
established as standard of care for patients with advanced
or metastatic EGFR-mutated non-small cell lung cancer
(NSCLCQ). Deletions in exon 19 (del19) and the L.858R
point mutation in exon 21 constitute around 85% of the
EGFR-mutations. The remaining 10-15% consist of a
variety of mutations in exons 18 through 21, of which
insertions in exon 20 (ex20ins) are the most frequent
followed by the point mutations G719X (X representing
A, C or S) in exon 18 either alone or in combination
with others, S768I in exon 20 and L861Q in exon 21,
respectively (1-3).

Multiple phase III trials have demonstrated the
superiority of first and second generation EGFR-TKIs to
chemotherapy for patients harbouring a sensitizing EGFR-
mutation, with median progression-free survival (PFS) in
the range of 9-15 months (4-7). Furthermore, the third
generation TKI osimertinib, which is active against the
sensitizing mutations and the T790M resistance mutation,
had a median PFS of 18.9 months when used as first line
treatment and 10.1 months in patients with acquired
T790M-mediated resistance to previous EGFR-TKI
treatment (8,9). However, most of the landmark studies
of these agents only included patients with the common
mutations del19 and L858R, and hence there are limited
prospective data on the efficacy of these drugs in patients
with uncommon EGFR-mutations. Whereas ex20ins are
regarded as resistant to currently available EGFR-TKIs,
retrospective studies have indicated some activity of first
generation EGFR-TKIs in tumours harbouring the other
uncommon mutations, albeit to a lesser degree than what is
commonly reported for del19/L858R mutations (2,10-12).
However, in a post-hoc analysis of 38 patients with G719X,
L861Q or S768I from three clinical trials the overall response
rate to the second generation EGFR-TKI afatinib was 71.1%
and the median PFS was 10.7 months (13). Furthermore,
the objective response rate (ORR) was 50% and the median
PFES 8.2 months in a recent phase II trial with 36 EGFR-
TKI naive patients with uncommon mutations who were
treated with osimertinib (14). Of the 36 patients in this
study, 22 patients received osimertinib as first line therapy,
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whereas the remaining 14 had received at least one line
of chemotherapy. Still, data on efficacy of these drugs in
patients with the uncommon mutations are limited and
prospective data are scarce.

We conducted two clinical phase II trials where
EGFR-mutated patients received osimertinib as frontline
treatment, and second or later line treatment, respectively.
With the present analysis, we aimed to evaluate the activity
of osimertinib in the subgroup of patients harbouring
uncommon EGFR-mutations with pooled data from these
two trials. We present the following article in accordance
with the STROBE reporting checklist (available at https://
tler.amegroups.com/article/view/10.21037/tler-21-995/rc).

Methods

We pooled individual data from a subgroup of patients with
uncommon EGFR-mutations from two prospective clinical
trials on osimertinib (NCT'02504346 and NCT03804580).
Both trials were phase II trials, had a single-arm design and
were run in multiple centres in Northern Europe. Patients
had advanced or metastatic NSCLC with an activating
EGFR-mutation. One trial included patients previously
treated with at least one EGFR-TKI; details of this trial
have been published previously (15). The second trial
included untreated patients. Patients in both trials were aged
18 years or older and provided written informed consent. In
the previously treated patients, a re-biopsy was done after
the last line of therapy and before commencement of the
study treatment (osimertinib). For the untreated patients
a biopsy done at diagnosis was accepted unless they had
received adjuvant systemic cancer therapy after which a
new biopsy was required. Testing for mutational status in
tissue biopsies was done per local practice and included
mainly real-time polymerase chain reaction (PCR) or next
generation sequencing (NGS).

Blood samples were collected from each patient in the
previously untreated cohort immediately before treatment
initiation and after two weeks of treatment. Circulating
tumour DNA (ctDNA) was isolated from blood samples
and prepared for sequencing using the AVENIO ctDNA
Surveillance Kit (Roche, Basel, Switzerland) as previously
described (16). The samples were sequenced on NextSeq
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500 High Output Lane (Illumina, San Diego, CA, USA).

All patients had an Eastern Cooperative Oncology
Group (ECOG) status of 0-2, had adequate liver, renal
and bone marrow function and had measurable disease as
defined by RECIST v1.1. Imaging of all tumour lesions was
done every 8 weeks the first 48 weeks and every 12 weeks
thereafter. In the second line trial an MRI or CT scan of
the brain was done if the patient had known or suspected
brain metastases at baseline and was repeated throughout
the study at the times of overall response assessments,
whereas in the first line trial all patients were screened with
a brain MRI at baseline and on every subsequent tumour
assessment even in the absence of baseline brain metastases.
All patients were treated with osimertinib 80 mg once daily
until progressive disease by RECIST v1.1, or as long as
they had clinical benefit as judged by the investigator. Dose
reduction to 40 mg daily was allowed in case of significant
toxicity. Reasons for discontinuation other than progressive
disease were unacceptable toxicity, non-compliance or
patient’s wish.

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study
was approved by the national ethics committees in each
participating country (Norway 2018/1028 and 2015/181,
Sweden 2016/10-31/1 and 2019-02941, Finland 59/2015,
Lithuania P-16-8 and P-18-85, Denmark H-15005843
and S-20180149) and informed consent was taken from
all individual participants upon inclusion in the trials.
The trials were registered at ClinicalTrials.gov (identifier:
NCT02504346, NCT03804580). AstraZeneca and the
South-Eastern Norway Regional Health Authority provided
funding for the studies. The funding sources did not
contribute to data collection, analyses, interpretation of the
results or writing of the manuscript.

Outcome

The primary endpoint in the two clinical trials was ORR.
Secondary endpoints included PFS, disease control rate
(DCR), duration of response (DoR) and overall survival
(OS). Other endpoints were intracranial progression-
free survival (iPFS) and intracranial objective response
rate (ORR). In this post-hoc, pooled analysis we assessed
the efficacy endpoints of osimertinib in all patients with
uncommon EGFR-mutations. Further, we divided the
patients into two groups based on treatment line in which
they received osimertinib (first line vs. pretreated) as this
is clinically relevant. We also described efficacy according
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to the sensitizing mutations, with patients with G719X
compound mutations in one group (“G719X compound
group”), and patients with single mutations or combinations
excluding G719X in the other group (“other mutation
group”). As T790M is a resistance mutation rather than
a sensitizing mutation, it was not regarded a compound
to the other mutation when present. Furthermore, one
patient was identified as having a single G719X mutation
in tissue biopsy, but plasma NGS later revealed a rare
partner mutation (L833V), which is of unknown clinical
significance. As such, we categorized this patient in the
“other mutation group”.

Statistical analysis

All time-to-event endpoints were analysed with the Kaplan-
Meier method and subgroups compared with the log rank
test. Two-way ANOVA test with Sidik correction was
used to compare mutant ctDNA molecule concentration
between groups. Two-sided P values of less than 0.05 were
considered statistically significant. Confidence intervals
were calculated with the exact method. All analyses were
performed with IBM SPSS Statistics for Windows, Version
27.0 (Armonk, NY, USA: IBM Corp.).

Results
Patients

A total of 21 patients were included in the analysis, 10/199
patients from the second line study and 11/100 patients
from the first line study. Patients were included from July
2015 to November 2018 and from December 2018 to June
2021 in the two trials, respectively. All patients received at
least one dose of study medication and no patients were lost
to follow up. The median age was 69 (range, 52-90) years,
81% were female, 19% were never-smokers and 24% had
an ECOG-status of 2. At baseline, 38% of the patients
had a G719X compound mutation with either S7681I or
L861Q) as a partner mutation. L861Q and G719X as single
mutations were found in 33% and 24% of the patients,
respectively. In the previously treated patients, 30% had a
T790M-mutation. For all pretreated patients, the median
time on first or second generation EGFR-TKI before
commencement of osimertinib was 18.0 months. The three
T790M-positive patients had received a prior EGFR-
TKI for 2.9, 16.1 and 34.7 months, respectively. Detailed
baseline characteristics are presented in Table 1.
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Table 1 Baseline characteristics

Baseline Overall First line  Second or later
characteristics (n=21)  cohort (h=11) line cohort (n=10)
Median age [range], 69 [62-90] 75 [52-83] 60.5 [62-90]
years
Sex

Male 4(19.0%) 2(18.2%) 2 (20.0%)

Female 17 (81.0%) 9 (81.8%) 8 (80.0%)
Smoking history

Never-smoker 4(19.0%) 3(27.3%) 1(10.0%)

Former smoker’ 15(71.4%) 6 (54.5%) 9 (90.0%)

Current smoker" 2(9.5%) 2(18.2%) 0
ECOG status

ECOG 0-1 16 (76.2%) 8 (72.7%) 8 (80.0%)

ECOG 2 5(23.8%) 3(27.3%) 2 (20.0%)
Histology

Adenocarcinoma 21 (100.0%) 11 (100.0%) 10 (100.0%)
EGFR-mutation at start osimertinib

G719X + S768I 6 (28.6%) 3(27.3%) 3(30.0%)"

G719X + L861Q 2 (9.5%) 1(9.1%) 1(10.0%)"

G719X 5(23.8%) 2(18.2%) 3 (30.0%)"

L861Q 7 (33.3%) 5 (45.5%) 2 (20.0%)

L861Q + ex20ins 1(4.8%) 0 1(10.0%)
Disease classification

Stage IlI 1(4.8%) 0 1(10.0%)

Stage IV 20 (95.2%) 11 (100.0%) 9 (90.0%)
Extent of disease

Lung 21(100.0%) 11 (100.0%) 10 (100.0%)

Regional lymph 6 (28.6%) 5 (45.5%) 1(10.0%)

nodes

Liver 5(23.8%) 3(27.3%) 2 (20.0%)

Adrenal gland 5(23.8%) 4(36.4%) 1(10.0%)

CNS 12 (57.1%) 7 (63.6%) 5 (50.0%)

Bone 12 (57.1%) 6 (54.5%) 6 (60.0%)
No. of previous EGFR-TKI regimens

1 - - 9 (90.0%)

2 - - 1(10.0%)

Table 1 (continued)
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Table 1 (continued)

First line Second or later
cohort (n=11) line cohort (n=10)

Overall
(n=21)

Baseline
characteristics

Previous EGFR-TKI therapy

First line - -
Erlotinib - - 8 (80.0%)
Gefitinib - - 1(10.0%)
Afatinib - - 1(10.0%)
Second line - -
Erlotinib - - 0
Gefitinib - - 0
Afatinib - - 1(10.0%)

No. of other previous systemic anti-cancer treatments"

0 - - 2 (20.0%)
1 - - 6 (60.0%)
2 - - 2 (20.0%)

Data are presented as number (percentage). ', stopped smoking
at least one year ago; ", included stopped smoking the last year;
" one T790M positive; *, one T790M positive; ¥, one T790M
positive; ¥, systemic anticancer therapy for metastatic disease
or adjuvant treatment <6 months before metastatic disease.
ECOG, Eastern Cooperative Oncology Group; CNS, central
nervous system.

Efficacy

Data cut-off was October 29, 2021. The ORR was 47.6%
(95% CI: 25.7-70.2%) (Table 2 and Figure 1). In the first
line cohort, the ORR was 63.6% (95% CI: 30.8-89.1%)
and in the pretreated cohort 30.0% (95% CI: 6.7-65.2%).
There were no complete responses. The DCR was 85.7%
overall, and 100.0% and 70.0% in the first line and
pretreated cohorts, respectively. The median DoR in the
first line cohort was 12.1 months (95% CI: 0-29.2) vs.
7.8 months (95% CI: 4.2-11.4) in the pretreated cohort,
P=0.602. We analysed response rates according to different
EGFR-mutations (7able 2). For patients with a G719X
compound mutation (n=8), the ORR was 62.5% (95%
CI: 24.5-91.5%) and 38.5% (95% CI: 13.9-68.4%) in the
group with other mutations (n=13). The DCR was 100.0%
(95% CI: 63.1-100.0%) and 76.9% (95% CI: 46.2-95.0%)
for the two groups, respectively. The median DoR was
12.4 months for the G719X-compound group vs. 3.8 months
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Patient groups

Objective response, %, (95% Cl)

Disease control, %, (95% Cl)

DoR, months, (95% CI)

Overall (n=21)
1st line cohort (n=11)
Pretreated cohort (n=10)

G719X compound mutations (n=8)

47.6 (25.7,70.2)
63.6 (30.8, 89.1)
30.0 (6.7, 65.2)
62.5 (24.5, 91.5)

85.7 (63.7, 97.0)
100 (71.5, 100)

70.0 (34.8, 93.3)

100.0 (63.1, 100)

7.9 (0, 17.0)
12.1 (0, 29.2)°
7.8 (4.2,11.4)°

12.4 (11.9, 12.9)

G719X + S768I (n=5)

G719X + S768| + T790M (n=1)

G719X + L861Q (n=1)

G719X + L861Q + T790M (n=1)
Other mutations (n=13)

G719X (n=4)

G719X + T790M (n=1)

L861Q (n=7)

L861Q + ex20ins (n=1)

38.5 (13.9, 68.4)

76.9 (46.2, 95.0) 3.8 (2.5, 4.1)*

Note that the cohorts with different mutations are overlapping with the line of treatment cohorts. § DoR first line vs. pretreated (P=0.602); *,

DoR combination vs. other (P=0.007). DoR, duration of response.

Percentage, %

|
(&)}
=)
+ex20ins

B G719X
B (861Q
O G719X + L861Q

-80 m G719X + S76sl

_gp *+ T790M
Figure 1 Change in sum of diameters of target lesions from

baseline. ex20ins, insertion in exon 20.

for the other mutations group, respectively, P=0.007.
Median PFS was 5.5 months (95% CI: 4.2-6.7)
(Figure 2A). The median PFS was equal in the first line vs.
pretreated cohort with 5.5 months in both groups, P=0.682
(Figure 2B). However, there was a statistically significant
difference in PFS between the G719X compound mutation

© Translational Lung Cancer Research. All rights reserved.

group and the other mutation group with a median PFS of
13.7 vs. 3.5 months, respectively, P=0.003 (Figure 2C).

The median OS was 11.9 months (95% CI: 2.1-21.7)
(Figure 2D). There was no statistically significant difference
in OS between the first line and pretreated cohort with a
median OS of 17.5 vs. 11.9 months, respectively (P=0.882)
(Figure 2E). The median OS was longer in the compound
mutations group with a median of 29.3 vs. 7.5 months in the
group with other mutations, P=0.001 (Figure 2F).

Three of the patients harboured a T790M-mutation
in addition to the uncommon mutation (Figures 1,3). We
analysed the data with and without the T790M positive
patients. The median PFS and median OS was identical
whether the T790M positive were included or not (5.5 and
11.9 months, respectively).

Of 12 patients with brain metastases at baseline,
11 patients had brain scans available for review. Of these,
eight patients had untreated brain metastases, two patients
had received prior whole brain radiotherapy and one patient
had been treated with stereotactic radiosurgery prior to
inclusion. The iORR was 36.4% overall (Tuable 3) and the
median iPFS was 6.1 months (95% CI: 1.3-10.8) (data
not shown). In the first line cohort, the iORR was 42.3%
vs. 25.0% in the pretreated cohort. The intracranial DCR
was 100.0% in both subgroups. Further, in the G719X
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Figure 2 PFS and OS. (A) PFS for all patents. (B) PES in the first line vs. pretreated cohort. (C) PFS in the G719X compound mutation vs.
other mutations cohort. (D) OS for all patients. (E) OS in the first line vs. pretreated cohort. (F) OS in the G719X compound mutation vs.

other mutations cohort. PFS, progression-free survival; mPFS, median PFS; OS, overall survival; mOS, median OS.

compound group, the iORR was 75.0% vs. 14.3% in the
other mutation group. We did not calculate median iPFS in
the subgroups due to small sample size.

ctDNA analysis

Sequencing of ctDNA from the first-line cohort led to
identification of the identical uncommon EGFR-mutations
in 9 out of the 11 patients that were identified in a tissue
biopsy. Furthermore, in one patient with a single G719X
mutation detected in tissue biopsy, ctDNA analysis
identified an additional uncommon EGFR-mutation
(L833V). The median number of all mutations identified
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was 3 mutations at baseline (range, 0-6) and 1 mutation
after two weeks of treatment (range, 0-4). The number
of mutant molecules per mL plasma was measured for all
mutations, and the mean was calculated for each of the
patients. All patients had a decrease in the mean number
of mutant molecules per mL plasma after two weeks,
except one patient with a small amount of ctDNA (8.64 to
13.01 mutant molecules per mL plasma), and one patient
where no mutations were detected, neither before nor after
treatment initiation. The decrease in ctDNA was detected
in both the G719X compound group and in the group
with a single uncommon EGFR-mutation (Figure 4). No
significant difference was found between the number of
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Figure 3 Overview of the clinical course from start of treatment with osimertinib. Each bar represents individual patients. ex20ins, insertion

in exon 20.

Table 3 Intracranial response rates

CNS response Overall* (n=11)  First line cohort (n=7)  Pretreated cohort (n=4)  G719X comb (n=4) Other (n=7)
CR 2 1 1 2 0

PR 2 2 0 1 1

SD 4 2 2 1 3
Non-CR/non-PD 3 2 1 0 3

PD 0 0 0 0 0
iORR, % 36.4 423 25.0 75.0 14.3
iDCR, % 100.0 100.0 100.0 100.0 100.0

*, 6 patients had measurable disease, 5 patients only non-target lesions. CNS, central nervous system; CR, complete response; PR, partial
response; SD, stable disease; PD, progressive disease; iORR, intracranial objective response rate; iDCR, intracranial disease control rate.

-0-G719X compound mutations (n=5)
4 Single EGFR-mutations (n=6)

< 2000 \

1000
750

500

250 &
100

50

25
0 a4
Baseline

No. of mutant molecules/mL

Week 2

Figure 4 Mean number of mutant molecules per mL plasma for
patients in the first line cohort. Each line represents individual
patients, stratified into patients with G719X compound mutations

(n=5) and patients with a single uncommon EGFR-mutation (n=6).

© Translational Lung Cancer Research. All rights reserved.

mutant molecules in the plasma of the two groups (P=0.714
at baseline and P>0.999 at week 2) (data not shown). The
EGFR-mutations in the G719X compounds had a similar
allelic frequency (AF) in the baseline samples suggesting
that they are in fact compound mutations present in the
same cells (Table 4).

Safety

All patients reported at least one adverse event, with
decreased appetite (13/21), nausea (10/21), rash (9/21) and
paronychia (9/21) as the most common. The majority of the
adverse events were of grade 1-2. Grade 3 or higher adverse
events regardless of relation to study treatment were seen
in 11/21 patients. Among these, three cases of pulmonary
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Table 4 List of AF for patients with G719X compound mutations

Eide et al. Osimertinib in uncommon EGFR-mutations

I Baseline (AF) Difference between EGFR Week 2 (AF)
G719X Other EGFR mutation baseline mutations, % G719X Other EGFR mutation
1 22.98 22.01 (S768l) 4.22 0.21 -
2 7.77 8.62 (S768l) 9.86 - -
3 - - — — —
4 2.77 2.25,0.11 (L861Q, ex19del) 18.77 - 0.15 (L861Q)
5 0.53 0.40 (L833V) 24.53 0.22 0.12 (L833V)

AF, allelic frequencies.

embolism, two cases of nausea and one case of erythema
multiforme were considered as possibly treatment related
(all grade 3). One patient discontinued osimertinib because
of an adverse event (erythema multiforme). There were two
deaths other than of progressive disease; one patient died
of possible treatment-related pneumonitis and one patient
died of cholecystitis not related to study treatment.

Discussion

Osimertinib has been shown to be superior to first
generation EGFR-TKIs in patients with common EGFR-
mutations (8,17) and to chemotherapy in patients with the
T790M resistance mutation in addition to del19/L.858R (9).
However, although preclinical data suggest that osimertinib
is active also in tumours with uncommon mutations (18),
there are limited prospective clinical data to support this.
In this post-hoc pooled analysis, we demonstrated that
osimertinib has clinical activity in patients with uncommon
mutations, with an overall ORR of 48% and DCR of 86%,
respectively. Furthermore, the ORR of 64% (95% CI:
31-90%) in the first line cohort was consistent with the
ORR (50%, 95% CI: 33-67%) in a Korean phase II-trial of
patients treated in the first line setting (14). Although the
ORR was lower in the second line cohort (30%), there was
a clinically meaningful DCR of 70%. The DoR was similar,
and clinically significant in both groups.

Despite the encouraging ORR, the median PFS of
5.5 months was modest and similar to that reported by Cho
et al. (14) (8.2 months). Interestingly, the median PFS was
identical in the first and second line cohorts and close to
what we have previously found in the 52 T790M-negative
patients in the overall patient population in the second line
study (median PFS 5.1 months) (15). However, across all the
efficacy parameters, there was a more favourable outcome
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for patients with G719X compound mutations than for
patients with other mutations, which to our knowledge
has not been described previously. For instance, there was
a large and highly statistically significant difference in OS
(median 29.3 vs. 7.5 months, P=0.001). In a retrospective
observational study of patients with uncommon EGFR-
mutations treated with gefitinib or erlotinib, Chiu ez 4/. (10)
demonstrated that the PFS was significantly longer for those
with compound mutations than for single mutations (median
PES 11.9 vs. 6.5 months, P=0.010, respectively). Similar
results were also reported in a Dutch study, indicating that
uncommon compound mutations are more responsive
to early generation EGFR-TKIs than single uncommon
mutations (19). Furthermore, recent data indicate that
response to EGFR-TKIs depends on mutational subgroups,
and that osimertinib may differ from other EGFR-TKIs with
respect to inhibition of the atypical mutation subtypes (20).
ctDNA analysis showed that mutations within the G719X
compound had a similar AF, which indicates that the two
EGFR-mutations are in fact compound mutations existing in
the same clone. This could possibly explain the favourable
PFS and OS, however, the effect of double mutations on the
structure-functional characteristics of the EGFR mutants is
to our knowledge not known.

When looking at the number of ¢ctDNA mutant
molecules per mL plasma we found no significant difference
between the G719X compound group and the group with
a single EGFR-mutation. However, we saw a reduction in
the mutant molecule concentration within the first two
weeks of treatment, independent of mutational group.
This ctDNA decrease may be a sign of early response to
treatment. A study by Ebert ez 4l. (21) showed that clearing
of the ctDNA in plasma was correlated with both PFS and
OS, independent of the rapidity of the clearing. We suggest
that the observed decrease in ctDNA after two weeks of
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treatment illustrates ongoing clearing. Our results may
indicate that uncommon EGFR-mutations, and especially
compound mutations involving G719, render the kinase
sensitive to osimertinib. Further studies are needed to
explore whether these observations are due to inherent
biological differences leading to a more indolent course
of disease for the compound mutations, or due to a better
treatment effect.

Of note, only 30% of the subset of patients with
uncommon mutations who had developed resistance to
an EGFR-TKI prior to treatment with osimertinib had
detectable T790M. Despite the limited sample size in our
material, this finding is in line with a recent retrospective
study of patients with disease progression on EGFR-TKIs,
where there was a significantly lower incidence of T790M in
27.1% of 48 patients with uncommon mutations vs. 55.2%
and 37.2% in patents with del19 and L858R, respectively (22).
Furthermore, studies have demonstrated that a longer
duration of exposure to first generation EGFR-TKIs is
associated with a higher incidence of T790M (23,24).
Uncommon mutations have been reported to be less sensitive
to first generation EGFR-TKIs with shorter PFS than
the common mutations (2,10-12). However, of the three
T790M-positive patients in our material, only one patient
had a duration of EGFR-TKI prior to osimertinib that was
longer than median (34.7 months, median 18.0 months)
and one patient had short time on first generation TKI
(2.9 months). Hence, whether fewer cases of T790M-
mediated resistance are a consequence of shorter treatment
time on first generation drugs remains uncertain.

Osimertinib is central nervous system (CNS)-penetrant
and studies have shown a high activity in patients with
common mutations and brain metastases (25,26). In the
present analysis, the iORR was 36% and the iDCR 100%,
demonstrating intracranial effect of osimertinib in the
case of uncommon mutations as well. Furthermore, as for
the overall efficacy endpoints, the iORR was markedly
higher in patients with G719X compound mutations than
for the other mutations (75% wvs. 14%), indicating that
the favourable outcome observed for G719X compound
mutations also applies in the presence of brain metastases.

There are some limitations to this study. First, the
number of patients is small precluding conclusive results
based on this study alone. However, given the rarity of these
mutations, it is challenging to perform large scale studies
and, as such, all patient samples will add to the knowledge
on the subject. Also, an ongoing Japanese phase II-study
(GRCTs5071200002) of osimertinib for previously untreated
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uncommon EGFR mutant NSCLC, which aims to include
40 patients, will be an important contribution to this (27).
Second, because the second line trial included patients
regardless of T790M-status (15), the pre-treated cohort
consists of patients with and without T790M. We have
therefore presented individual response data and performed
extra analysis of PFS and OS which indicate similar efficacy
regardless of T790M status.

In summary, we demonstrated that osimertinib exerts
activity in patients with uncommon EGFR-mutations,
both in treatment naive patients and after progression on
first or second generation EGFR-TKIs. The uncommon
mutations are a heterogeneous group of mutations of which
compound mutations with G719X seem to be most sensitive
to treatment whereas single mutations including G719X
alone are less responsive.
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