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Abstract

The discovery of epidermal growth factor receptor (EGFR) somatic mutations and the availability

of tyrosine kinase inhibitors (TKIs) as targeted therapies have altered the therapeutic prospects

of advanced non-small-cell lung cancer (NSCLC). G719X and S768I are uncommon mutations,

and they often exist as compound mutations. A few reports have described the efficacy of first-

and second-generation EGFR-TKIs. However, the efficacy of osimertinib in patients with these

uncommon compound mutations is unknown. In this study, we reported the postoperative out-

come of a patient with NSCLC and uncommon compound EGFR G719X and S768I mutations.

After postoperative recurrence, the patient was treated with osimertinib, and an excellent and

long-lasting clinical response was achieved. The patient has taken osimertinib for 31.0 months and

exhibited a partial response, and her follow-up is ongoing.
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Introduction

The discovery of epidermal growth factor
receptor (EGFR) activating mutations in
non-small-cell lung cancer (NSCLC) and
the success of tyrosine kinase inhibitors
(TKIs) have changed the paradigm of
cancer therapy from empirical cytotoxic
chemotherapy to molecular targeted thera-
py. Excluding the L858R mutation and
exon 19 deletion, other EGFR mutations
are considered uncommon, accounting for
approximately 4% to 13% of all mutations
of this gene. These uncommon mutations
include a heterogeneous group of molecular
alterations within exons 18 to 21 (G719X,
5%; S768I, 1%; L861Q, 3%; T790M, 3%,
and exon 20 insertion, 3%).1,2 G719X and
L861Q are considered moderately sensitive
to first-generation EGFR-TKIs.3,4 Previous
retrospective studies with small sample sizes
and case reports indicated that patients
with these mutations are more sensitive to
the second-generation EGFR-TKI afati-
nib.5,6 Patients with exon 20 insertion
have a poor response to EGFR-TKIs.7,8

However, there are little data on the third-
generation EGFR-TKI osimertinib in
patients with uncommon EGFR mutations.
Uncommon mutations often exist as com-
pound mutations. Different uncommon
EGFR mutations, especially compound
uncommon EGFR mutations, have differ-
ent reactivities to TKIs, but most studies
did not report survival data for specific
compound EGFR mutation types.

In this study, we have reported a patient
with G719X and S768I compound muta-
tions who has taken osimertinib for 31.0
months and exhibited a partial response
(PR), and her follow-up is ongoing.

Case presentation

A 56-year-old woman (never-smoker) was
referred to the hospital in December 2015
after a lung nodule was detected on chest

computed tomography (CT) during a phys-
ical examination, and no particular person-
al or family medical history was reported
for this patient. CT identified a ground-
glass nodule in the right upper lobe
(2.4 cm� 1.4 cm). No enlarged lymph
nodes or distant metastasis was detected
via brain magnetic resonance imaging
and positron emission tomography-CT.
The right upper lobe was resected.
Postoperative pathological examination
led to a diagnosis of acinar predominant
adenocarcinoma (pathologic tumor-node-
metastasis stage: T1N0M0). Gene sequenc-
ing of the tumor confirmed the G719X
mutation in exon 18 and the S768I muta-
tion in exon 20 of EGFR. Regular check-up
illustrated that the disease was stable until
April 2017. At this visit, CT disclosed two
pleural nodules in the lower lobe of the
right lung (Figure 1a). Systemic examina-
tion did not reveal lymph node metastasis
or distant metastasis. Percutaneous lung
biopsy was performed on the larger
nodule, and pathology confirmed adenocar-
cinoma, suggesting the progression of lung
cancer. The size of the specimen was insuf-
ficient for genetic testing, and the patient
refused our advice to undergo another
biopsy or blood testing to determine the
mutation status of the recurrent nodule.
Combined with the result of the first genetic
test of surgically resected tumor tissue, we
considered that compound G719X and
S768I EGFR gene mutations still existed
in the pleural nodules of the patient. The
patient refused chemotherapy. We selected
the third-generation EGFR-TKI osimerti-
nib. Since the end of April 2017, the patient
has been administered 80 mg of osimertinib
per day. After 2 months of treatment, lung
CT illustrated that the two tumor nodules
had significantly shrank, and the efficacy
evaluation was PR (Figure 1b). To date,
the patient has taken osimertinib for 31.0
months with no adverse effects, and the
two tumor nodules have further decreased
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in size (Figure 1c). No significant clinical or
biological adverse effects of osimertinib
have been observed during the treatment
course.

This report was approved by the Ethics
Committee of The First Hospital of Jilin
University (18K052-001), and the patient
provided informed consent for publication
of this case report.

Discussion

This case report described a patient with
NSCLC carrying the uncommon com-
pound G719X and S768I mutations in
EGFR. After tumor recurrence, she was
treated with osimertinib, and her

progression-free survival (PFS) has
exceeded 31.0 months.

Previous studies illustrated that uncom-
mon mutations often coexist with other
uncommon or common mutations. A pos-
sible explanation is that these uncommon

mutations harbor inadequate tumor-
driving abilities, and therefore, they must
coexist with another mutation to initiate
tumorigenesis.5,9 The Taiwan Lung Cancer
Clinical Trial Consortium study was a large
retrospective cohort of patients harboring
uncommon EGFR mutations.10 In this
study, patients harboring compound
uncommon mutations (G719X plus L861Q
and G719X plus S878I) had a significantly
higher overall response rate (ORR) (68.4%
vs. 37.8%, P¼ 0.011) and significantly
better PFS (11.9 vs. 6.5 months,
P¼ 0.010) than those with a single uncom-
mon mutation. Passaro et al. reported that
the median PFS times of patients with
EGFR exon 18 mutation and double muta-
tions of EGFR who received first- and
second-generation TKI treatment were 8.3
and 12.3 months (hazard ratio¼ 0.65,
P¼ 0.06), respectively, which were similar
to the survival times of patients with
common EGFR mutations. Comparative

Figure 1. Imaging results for the patient during treatment with osimertinib. (a) After postoperative
recurrence, two pleural dissemination nodules with diameters of 0.5 and 2.4 cm, respectively, were detected
in the right lower lobe. (b) After 2.0 months of osimertinib treatment, the two nodules were significantly
smaller, and the efficacy was judged as a partial response. (c) After 31.0 months of osimertinib treatment, the
two nodules have further decreased in size.
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analysis illustrated that patients with com-
pound mutations exhibited longer survival
than those carrying the exon 18 mutation,
but there was no correlation between sur-
vival and the presence of exon 20 muta-
tions.11 It is currently accepted that the
efficacy of TKIs in patients with compound
uncommon mutations is roughly equivalent
to that in patients with TKI-sensitive muta-
tions. Most studies did not distinguish
between single and compound uncommon
mutations when evaluating therapeutic effi-
cacy. This may explain why these studies
reported high sensitivity to EGFR-TKIs
among patients with uncommon mutations.

Patients carrying the EGFR G719X
mutation are considered moderately sensi-
tive to first-generation EGFR-TKIs, exhib-
iting an average response rate of 35.1% to
53.3%.3,9,12 The median PFS ranges 6.3 to
8.1 months in such patients,3,9,10,13 which is
shorter than that of patients with common
mutations. Patients carrying the S768I
mutation are generally considered resistant
to first-generation EGFR-TKIs based on
a median PFS of 2.7 to 5.0 months.14,15

Compared with the findings for first-
generation EGFR-TKIs, patients with
G719X and S768I mutations in EGFR are
more sensitive to the second-generation
EGFR-TKI afatinib. The combined post
hoc analysis of the Lux-Lung 2, Lux-Lung
3, and Lux-Lung 6 studies included 18
patients with G719X and 8 patients with
S768I. The PFS times of patients with
G719X and S768I were 13.8 and 14.7
months, respectively. Notably, most of
these patients harbored compound muta-
tions.6 Yang et al.16 reported the efficacy
of afatinib in 35 EGFR-TKI–naı̈ve patients
with compound uncommon EGFR muta-
tions. The median time to treatment failure
was 14.7 months, and the ORR was 77.1%.
The clinical data for osimertinib in patients
with compound uncommon mutations are
limited. A post-analysis of phase I and II of
the AURA trial (ClinicalTrials.gov,

NCT01802632) included only five patients
with uncommon mutations (G719X
[n¼ 2], G719X/S768I [n¼ 2], and L861Q
[n¼ 1]), and the median PFS was 8.3
months (95% confidence interval¼ 2.8–
19.0 months) in patients treated with
once-daily osimertinib at a dose of 80 or
160mg.17 A phase II clinical study in
Korea included 36 patients with uncommon
mutations who were treated with osimerti-
nib. The PFS times of patients carrying the
L861Q, G719X, and S768I mutations were
15.2, 8.2, and 12.3 months, respectively.
This study included four patients who har-
bored compound uncommon EGFR muta-
tions, including two patients each carrying
G719X plus L861Q and G719X plus
S768I.18 However, the study did not
report the effects of these compound
uncommon mutations. An in vitro study
found that the IC50 of afatinib in
G719X-mutant cells was 0.9nM, and that in
S768I-mutant cells was 0.7nM. Meanwhile,
the IC50 of osimertinib was 53nm in
G719X-mutant cells and 49nM in S768I-
mutant cells. However, clinically achievable
concentrations should be considered in the
interpretation of in vitro sensitivities.5

The FLAURA and LUX-LUNG 3 clin-
ical trials reported median PFS times for
osimertinib and afatinib in the first-line
treatment of patients with NSCLC and a
common EGFR mutation (exon 19 deletion
or L858R) of 18.9 and 13.6 months, respec-
tively.19,20 In our study, a Chinese patient
with uncommon compound G719X and
S768I mutations in EGFR has been treated
with osimertinib for 31.0 months. Efficacy
has been judged as PR, and her follow-up is
ongoing. The efficacy in this patient has
exceeded that in patients with common
mutations.

Conclusion

The results of this case report indicate that
the third-generation TKI osimertinib is
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more effective than first-generation TKIs

and the second-generation TKI afatinib

for patients with NSCLC who carry

uncommon and compound G719X and

S768I mutations in EGFR. However, fur-

ther clinical data for patients with NSCLC

harboring compound uncommon muta-

tions are required to provide more powerful

evidence.
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