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Abstract

Recent studies have indicated that afatinib is beneficial for patients with non-
small cell lung cancer (NSCLC) harboring uncommon epidermal growth factor
receptor (EGFR) mutations, while the effectiveness of afatinib rechallenge has not
been fully defined. Here, we report a long-term survival case of NSCLC harbor-
ing concomitant EGFR G719C and S768I mutations who received afatinib
rechallenge followed by chemotherapy. The present case suggests that combined
therapeutic strategies such as afatinib plus sequential chemotherapy would be
beneficial based on appropriately timed rebiopsies from recurrent lesions.

Key points

Significant findings of the study and what this study adds: A NSCLC patient
carrying EGFR G719X/S7681 mutations survived for a long period of time with
afatinib rechallenge followed by chemotherapy. Combined therapeutic strategies
should be considered based on rebiopsies in appropriate timing in NSCLC with

uncommon EGFR mutations.
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Introduction

Mutations in the epidermal growth factor receptor (EGFR)
gene is a common driver oncogene in non-small cell lung
cancer (NSCLC). Exon 19 deletions and the L858R point
mutation are common EGFR mutations within the exon
18-21 tyrosine kinase domain and these mutations are
associated with EGFR-tyrosine kinase inhibitor (EGFR-
TKI) sensitivity and prolonged survival in NSCLC." Mean-
while, therapeutic strategies for patients with uncommon
EGFR mutations such as G719X and S768I point mutations
have not been well defined.” Here, we report a case of
NSCLC harboring EGFR G719C/S768] mutations who
received afatinib rechallenge followed by chemotherapy.

Case report

A 77-year-old man with a 114-pack-year smoking history
came to the hospital with symptoms of cough, dyspnea and
right chest pain in February 2017. Examination of chest
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X-ray, computed tomography (CT) and '*F-fluorodeoxyglucose
positron emission tomography (FDG-PET)/CT revealed a
mass lesion in the right upper lobe, along with pleural effu-
sion, multiple nodules in the bilateral lung fields, bones and
left adrenal gland (Fig la—c). Transbronchial lung biopsy
from the primary tumor and following EGFR mutation
testing resulted in a diagnosis of adenocarcinoma harbor-
ing concomitant G719C and S7681 mutations with no other
detectable EGFR mutations in exons 18-21 (Fig 1d). Based
on a diagnosis as stage IVB lung adenocarcinoma
(cT4N3Mlc), afatinib at 30 mg once daily was adminis-
tered starting in March 2017. After one month, the primary
tumor and multiple pulmonary metastases had markedly
regressed (Fig le). However, chest X-ray and CT showed
regrowth of the primary tumor with increased pleural and
pericardial effusion after three months of afatinib initiation
(Fig 2a-b). Transbronchial rebiopsy from the primary
tumor was performed and histopathological examination
revealed that the recurrent tumor was composed of
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Figure 1 (a) Chest X-ray, (b) computed tomography (CT) and (c) 18F-]‘Iuorodeoxyglucose positron emission tomography (FDG-PET)/CT represent a
mass lesion in the right upper lobe along with mediastinal lymphadenopathy, multiple pulmonary nodules and bilateral pleural effusion before initiat-
ing afatinib. (d) Histological examination of biopsy specimens from the primary tumor showing adenocarcinoma morphology positive for ADC cock-
tail antibody staining (TTF-1 and Napsin A) but negative for p40 antibody staining. HE, hematoxylin-eosin staining. (e) The primary tumor and
multiple pulmonary metastases shrank after one month of afatinib initiation.
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Figure 2 (a) Chest X-ray and (b) CT showing
regrowth of the primary tumor with increased pleu-
ral and pericardial effusions after three months of
afatinib initiation. (c) Histological examination of
rebiopsy specimens from the primary tumor show-
ing squamous cell carcinoma morphology negative
for ADC cocktail antibody staining but positive for
p40 antibody staining. (d) Chest X-ray and (e) CT
showing marked regression of the primary tumor
with decreased pleural and pericardial effusions
after the treatment with CBDCA plus nab-PTX
chemotherapy.

squamous cell carcinoma cells with the S7681 mutation,
while the G719C mutation was undetectable (Fig 2c). The
patient then received CBDCA plus nab-PTX chemotherapy
for six cycles and the primary tumor markedly shrank
accompanied by reduced pleural and pericardial effusions
(Fig 2d-e). However, six months after initiation of chemo-
therapy,

multiple pulmonary and brain metastases
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appeared without regrowth of the primary tumor (Fig 3a-
¢). Transbronchial lung rebiopsy from a pulmonary meta-
static lesion in the right lower lobe was performed again.
The pulmonary metastases were found to be composed of
adenocarcinomas harboring concomitant G719X and S768I
mutations (Fig 3d). He received whole-brain irradiation for
multiple brain metastases because he developed cognitive
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decline and afatinib was resumed at 30 mg once daily. After
one month, multiple pulmonary and brain metastases had dra-
matically regressed (Fig 3e-g). He has been receiving afatinib
and is recurrence-free 38 months from initiation of treatment
up to the present time (May 2020). Clinical course with
changes of the CEA and CYFRA tumor markers along with
timing of biopsy from the tumors and EGFR mutation testing
are summarized in Fig 4.
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Figure 3 (a) Chest X-ray and (b) CT showing apparently-increasing
multiple nodules in the bilateral lung. (¢) Gadolinium-enhanced
magnetic resonance imaging (MRI) showing multiple lesions with
ringed enhancement in the brain. (d) Histological examination of
rebiopsy specimens from the pulmonary metastatic lesion in the
right lower lobe showing adenocarcinoma morphology positive for
ADC cocktail antibody staining but negative for p40 antibody
staining. Multiple pulmonary and brain metastases regressed after
afatinib readministration as shown in (e) chest X-ray, (f) chest CT;
and (g) brain MRI scan.

Discussion

Uncommon EGFR mutations include G719X mutations
(2%-4%) in exon 18 and a S768I mutation (<5%) in exon
20 and clinical outcome for NSCLC patients with these
mutations has been previously reported.” In a combined
analysis of LUX-Lung 2, LUX-Lung 3 and LUX-Lung,
afatinib exhibited superior treatment efficacy compared to
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Figure 4 Clinical course with changes of the CEA and CYFRA tumor markers and timing of biopsy from the tumors. As for EGFR mutation testing,
the MINtS and the PNA-LNA PCR clamp methods were used for the first biopsy specimen, and the cobas EGFR Mutation Test v2 assay was used for
the second and third biopsy specimens. Adeno, adenocarcinoma; Afa, afatinib; CTx, CBDCA plus nab-PTX chemotherapy; SqC, squamous cell carci-
noma; Tx, treatment; WBI, whole-brain irradiation (—— ) CEA, (—— ) CYFRA

chemotherapy in EGFR-mutated NSCLC harboring these
uncommon mutations.” A pooled analysis demonstrated
that such uncommon mutations are sensitive to afatinib in
the first-line setting. Additionally, G719X and S768I
mutations frequently coexist with other uncommon muta-
tions and NSCLC patients harboring these compound
mutations exhibited high response rates and long duration
of response with afatinib.* These studies suggest that
afatinib is clinically effective for NSCLC patients with
G719X and S7681 mutations. Our case did not have a long
duration of response to first-line afatinib, but subsequent
chemotherapy followed by afatinib rechallenge achieved
long-term survival. It is noteworthy that information on
histological examination and EGFR mutation testing
acquired by second and third rebiopsies were a great assis-
tance in determining the treatment plan in our case.

While several studies have indicated that EGFR-TKI
rechallenge is a potent therapeutic option,”” clinical effec-
tiveness of afatinib rechallenge remains obscure. A previ-
ous report described successful afatinib rechallenge after
failure of first-line afatinib in a NSCLC patient with the
EGFR exon 19 deletion, who was treated with chemother-
apy after progressive disease with afatinib.® Thus, afatinib
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rechallenge may be effective when subsequent chemother-
apy is introduced prior to afatinib readministration.

The mechanisms of acquired resistance to EGFR-TKIs
are mainly caused by the EGFR T790M mutation in exon
20, whereas histological transformation from adenocarci-
noma to small cell carcinoma or to squamous cell carci-
noma rarely occurs.” '° histological
transformation from adenocarcinoma to squamous cell

In our case,

carcinoma was observed on second rebiopsy from the pri-
mary tumor with short duration of response to afatinib. It
is possible that the primary tumor was comprised of a het-
erogeneous mixture with adenocarcinoma and squamous
cell carcinoma components before afatinib initiation.
Tanaka et al. investigated rebiopsy specimens in 37 NSCLC
patients including three uncommon EGFR mutants who
had progressed after afatinib treatment and found that the
T790M mutation was detected in 43% of them, but T790M
was undetectable in all uncommon mutants."' Considering
that NSCLC tumors with uncommon EGFR mutations rep-
resent highly heterogenous molecular characteristics with
various clinical responses to EGFR-TKIs,'> molecular het-
erogeneity may confer the resistant mechanisms and com-
bined therapeutic approach such as afatinib plus
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chemotherapy seems to be effective for this mutant
population.

The present case was initially administered afatinib at 30
mg/day and achieved long-term survival without any seri-
ous adverse event (AE). While the standard commencing
dose of afatinib is 40 mg/day, a post-hoc analysis of LUX-
Lung 3 revealed that dose reductions were made in 53.3%
of afatinib-treated patients due to AEs."> Additionally, a
phase II study showed that first-line afatinib at 30 mg/day
was highly effective with acceptable toxicity in elderly
patients with NSCLC harboring EGFR mutations.'* There-
fore, afatinib at a dose of 30 mg/day might be considered
as a treatment option for elderly patients with EGFR-
mutated NSCLC in the first-line setting.

In summary, the present case suggests that NSCLC har-
boring uncommon EGFR mutations may be a highly heter-
ogenous entity and combined therapeutic strategies such as
afatinib plus sequential chemotherapy would be beneficial
based on appropriately timed rebiopsies from recurrent
lesions.

Acknowledgments

This study was supported by Grants-in-Aid for Scientific
Research (C) (grant No. 17K09644) from the Japan Society
for the Promotion of Science.

Disclosure

The authors have no conflicts of interest to declare.

References

1 Castellanos E, Feld E, Horn L. Driven by mutations: The
predictive value of mutation subtype in EGFR-mutated non-
small cell lung cancer. J Thorac Oncol 2017; 12: 612-23.

2 Zhang T, Wan B, Zhao Y et al. Treatment of uncommon
EGFR mutations in non-small cell lung cancer: New
evidence and treatment. Transl Lung Cancer Res 2019; 8:
302-16.

3 Yang JC, Sequist LV, Geater SL et al. Clinical activity of
afatinib in patients with advanced non-small-cell lung
cancer harbouring uncommon EGFR mutations: A
combined post-hoc analysis of LUX-Lung 2, LUX-Lung 3,
and LUX-Lung 6. Lancet Oncol 2015; 16: 830-8.

2356  Thoracic Cancer 11 (2020) 2351-2356

10

11

12

13

14

T. Masuda et al.

Yang JC, Schuler M, Popat S et al. Afatinib for the treatment
of NSCLC harboring uncommon EGFR mutations: A
database of 693 cases. ] Thorac Oncol 2020; 15: 803-15.
Kaira K, Naito T, Takahashi T et al. Pooled analysis of the
reports of erlotinib after failure of gefitinib for non-small cell
lung cancer. Lung Cancer 2010; 68: 99-104.

Tanaka H, Taima K, Itoga M et al. Real-world study of
afatinib in first-line or rechallenge settings for patients with
EGFR mutant non-small cell lung cancer. Med Oncol 2019;
36: 57.

Yamaguchi O, Kaira K, Mouri A et al. Rechallenge of
afatinib after 1st generation EGFR-TKI failure in patients
with previously treated non-small cell lung cancer harboring
EGFR mutation. Cancer Chemother Pharmacol 2019; 83:
817-25.

Lee VHF. Case sharing of a patient rechallenged with
afatinib for EGFR-mutated advanced non-small cell lung
cancer. Asia Pac J Clin Oncol 2018; 14 (Suppl 1): 4-6.
Westover D, Zugazagoitia J, Cho BC, Lovly CM, Paz-Ares L.
Mechanisms of acquired resistance to first- and second-
generation EGFR tyrosine kinase inhibitors. Ann Oncol
2018; 29 (suppl_1): i10-i9.

Izumi H, Yamasaki A, Ueda Y et al. Squamous cell
carcinoma transformation from EGFR-mutated lung
adenocarcinoma: A case report and literature review. Clin
Lung Cancer 2018; 19: e63-¢6.

Tanaka K, Nosaki K, Otsubo K et al. Acquisition of the
T790M resistance mutation during afatinib treatment in
EGER tyrosine kinase inhibitor-naive patients with non-
small cell lung cancer harboring EGFR mutations.
Oncotarget 2017; 8: 68123-30.

Russo A, Franchina T, Ricciardi G, Battaglia A, Picciotto M,
Adamo V. Heterogeneous responses to epidermal growth
factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) in
patients with uncommon EGFR mutations: New insights and
future perspectives in this complex clinical scenario. Int |
Mol Sci 2019; 20: 1431.

Yang JC, Sequist LV, Zhou C et al. Effect of dose adjustment
on the safety and efficacy of afatinib for EGFR mutation-
positive lung adenocarcinoma: post hoc analyses of the
randomized LUX-Lung 3 and 6 trials. Ann Oncol 2016; 27:
2103-10.

Imai H, Kaira K, Suzuki K ef al. A phase II study of afatinib
treatment for elderly patients with previously untreated
advanced non-small-cell lung cancer harboring EGFR
mutations. Lung Cancer 2018; 126: 41-7.

© 2020 The Authors. Thoracic Cancer published by China Lung Oncology Group and John Wiley & Sons Australia, Ltd



	 Successful afatinib rechallenge in a patient with non-small cell lung cancer harboring EGFR G719C and S768I mutations
	Introduction
	Case report
	Discussion
	Acknowledgments
	Disclosure
	References


