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EGFR-mutated lung adenocarcinoma with choroidal oligometastasis
during treatment with gefitinib: a case report
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Abstract

The patient was a 74-year-old woman who was diagnosed with lung adenocarcinoma, clinical Stage IITA. Induction chemo-
radiation was performed followed by right upper lobectomy and lymph node dissection. Because of positive pleural effu-
sion cytology, which was proven after surgery, the patient was diagnosed with pathological Stage IVA with EGFR L858R
mutation. At 17 months after the administration of gefitinib, left choroidal metastasis appeared. Stereotactic irradiation
and ruthenium small-beam radiation were effective; however, the metastatic lesion showed regrowth 7 months after these
treatments. Because the patient’s choroidal oligometastasis was resistant to conservative therapy, left ophthalmectomy was
performed. EGFR mutations (L858R and E709K) were detected in the resected choroidal tumor. The patient continued to
take gefitinib. However, a neoplastic lesion developed on the optic nerve adjacent to the resected posterior eye segment. The
lesion was treated with stereotactic radiation, gefitinib was switched to afatinib 30 mg, and the patient remains alive and

disease free for 11 months.
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Introduction

Lung cancer metastasis of the choroid is rarely found
because it is difficult to diagnose on imaging exams, and
many cases are asymptomatic. A review of autopsy cases
that included cancers other than lung cancer confirmed cho-
roidal metastases in 12% of cases, suggesting latent asymp-
tomatic metastasis [1].

We treated a patient with choroidal metastasis of EGFR-
mutant lung cancer during gefitinib treatment. We also ana-
lyzed genetic mutations using tumor specimens from the
primary lung lesion, metastatic choroidal lesion and blood;
then we will discuss the mechanisms of choroidal resistance
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to EGFR-TKI treatment and the mechanism of oligo-resist-
ance in the choroid.

Case report

A 74-year-old female never-smoker visited our hospital after
a lung mass was detected in the right upper lung field by
chest X-ray. Chest CT revealed an irregular mass of 56 mm
in diameter in the right upper lobe, which was suspected
to invade the right brachiocephalic vein. The #4R and #10
lymph nodes were enlarged and fluorodeoxyglucose positron
emission tomography (FDG-PET) showed positive uptake in
the lung mass and the #4R and #10 lymph nodes; however,
no distant metastasis was observed (Fig. 1A). A biochemi-
cal examination showed elevated CEA (47.7 ng/ml). EBUS-
TBNA of #4R was performed; then adenocarcinoma was
detected. Because the clinical stage was determined to be
cT4N2MO (Stage I1IB), induction chemoradiotherapy with 2
cycles of cisplatin/S-1 combination therapy and 40 Gy radia-
tion, concomitantly for the primary lesion and mediastinal
lymph node, was performed. The treatment response was
classified as a PR, with a 43% reduction in size; however,
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Fig.1 aCT, and PET-CT
images before induction
chemoradiation therapy. Chest
CT scan showed a 56 mm right
upper lobe mass shadow; PET-
CT showed FDG accumulation
in a lung mass and #4R lymph
node. b Images after induction
chemoradiation therapy

invasion of the right brachiocephalic vein was still suspected
based on CT; thus, the preoperative clinical stage was con-
sidered to be ycT4N2MO (Stage IIIB) (Fig. 1B). Intraop-
erative findings showed no invasion to the right brachio-
cephalic vein; then right upper lobectomy and lymph node
dissection were performed. Although there was no pleural
dissemination macroscopically, cancer cells were detected
in the pleural effusion, which was proven after surgery (R1).
The pathological diagnosis was adenocarcinoma (acinar
predominant) with metastasis to the #4R and #12u lymph
nodes. The pathological stage was determined to be ypT2b-
N2MIla (Stage IVA). Genetic testing using both Cobas and
Oncomine Dx Target Tests (Thermo Fisher Science) showed
L858R EGFR mutation. The immunohistochemical expres-
sion of PD-L1 (22C3, DAKO) in the surgical specimen was
20%. The CEA level normalized after surgery. Gefitinib
(250 mg) was administered due to stage IVA disease with
positive pleural fluid cytology. The reason gefitinib was cho-
sen as the first-line treatment in this case was because it was
before the approval of osimertinib.

At 17 months after starting gefitinib treatment, the patient
became aware of pain around the left eye without visual field
impairment. An ophthalmological examination showed left
choroidal metastasis using echography and fundus findings.
PET-CT showed the uptake of FDG in the posterior part of
the left eye (Figs. 2 and 3A). A plasma EGFR test detected
L858R, but no other mutations, including T790M. Stereo-
tactic irradiation of 30 Gy/10 fr was performed, and tumor
shrinkage and ocular pain were observed (Fig. 3B).

Gefitinib was continued because the only recurrent lesion
observed on CT was that of the left choroid; however, the
metastatic lesion of the choroid showed regrowth 5 months
later. The patient received ruthenium small-beam radiation
therapy (80 Gy), which again resulted in tumor shrinkage.
At 5 months after small-beam radiation therapy, echogra-
phy showed tumor regrowth and photodynamic therapy and
intravitreal injection of aflibercept were administered; how-
ever, however, at 7 months after the intravitreal injection of
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Fig.2 PET-CT at the time of recurrence of choroidal metastasis
showed FDG accumulation in the posterior eye

aflibercept, the tumor continued to grow. A plasma EGFR
test detected L858R, but not T790M, which was the same
result as before.

Because the choroid was the organ of oligo metasta-
sis and was resistant to repeated conservative therapy,
the patient underwent left ophthalmectomy (3 years and
4 months after the initiation of gefitinib) (Fig. 3C). The
pathological diagnosis of the choroid tumor was adeno-
carcinoma, which was positive for TTF-1 and Napsin A
(Fig. 4). An Oncomine Dx Target test (Thermo Fisher
Science) of the resected eye specimen detected EGFR
mutations, specifically L858R and E709K (which was
newly detected), but was negative for T790M. Because
CT revealed no recurrent lesions other than the choroid
lesion, the patient continued to take gefitinib. However,
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Fig.3 Fundus and echocar-
diographic findings a at initial
ophthalmologic examination,
b after radiotherapy, ¢ before
oophorectomy

Fig.4 Pathologic finding of the primary lesion and choroid. a HE staining of primary lung lesion, b HE staining of choroid, ¢ TTF-1 staining of
choroid. Choroidal lesions showed atypical cells that were positive for TTF-1 staining

a neoplastic lesion developed on the optic nerve adja-  the lesion was administered, gefitinib was switched to
cent to the resected posterior eye segment at 21 months  afatinib 30 mg, and the patient remains alive and disease
after ophthalmectomy. Stereotactic radiation targeting  free 11 months later.
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Discussion

The choroid is a rare target of metastasis; however, it is
detected in examinations focusing on choroidal metasta-
ses, including asymptomatic metastases. The rate of cho-
roidal metastasis from several cancers is reported to be
4-10% in autopsy tissues [1-4]. Kreusel et al. reported
that screening of the eyes by funduscopy and ultrasonog-
raphy in 84 consecutive metastatic lung cancer patients
managed between 1995 and 1998 revealed 6 patients (7%)
with choroidal metastasis, all of whom were asymptomatic
[5]. Bouchez et al. reported screening of the eyes, using
MRI, of 83 consecutive metastatic EGFR-mutant NSCLC
patients between 2015 and 2018 and detected 7 patients
(8%) with choroid metastasis, six of whom had visual dis-
turbance [6]. Although these two reports were from a dif-
ferent era, the examination methods, genetic mutations of
lung cancer, and results of choroidal metastasis rates were
similar. Choroidal metastasis is more likely to be detected
in lung cancer patients than is experienced in the clinical
setting when aggressive investigation is performed. It is
also interesting that although the present case had EGFR-
mutant lung cancer, symptomatic choroidal metastasis was
more common in EGFR-mutant lung cancer. However,
these two reports investigated lung cancer with distant
metastasis, and cases of choroidal oligometastasis, such
as the present case, are rare.

Most metastases to the eye occur at the choroid (88%),
followed by the iris (10%) and ciliary body (2%). It was
bilateral in 18% of cases. Breast cancer is reported to be
the most common primary cancer (40-53%), followed by
lung cancer (20-29%) [7].

The Oncomine Dx Target Test, an NGS-based genetic
test, was performed on surgically resected primary lung
specimens, which revealed no E709K mutation prior to
gefitinib treatment. E709K is reported to account for 0.5%
of EGFR-positive lung cancers in the COSMIC database
and 0.3% in the report by Kobayashi et al. [8]. As for
E709K, EGFR-TKIs are expected to have some efficacy,
although it has been excluded from the major global phase
III trials of EGFR-TKI. Kobayashi et al. also reported that
second- or third-generation TKIs are more effective for
lung cancer with E709K in comparison to first-genera-
tion TKIs, with IC50s as high as 187 nM for gefitinib and
215 nM for erlotinib versus 0.7 nM for afatinib and 62 nM
for osimertinib [8].

E709K, located in exon 18, is known as a mutation with
low sensitivity to EGFR-TKIs. There are no reported cases
demonstrating the effectiveness of second- or third-gen-
eration EGFR-TKIs for this mutation [8—10]. However, in
LUX-LUNG trial, the pivotal study for afatinib, one case
of complete response (CR) was reported in a patient with
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the compound mutation L§58R + E709K (the same muta-
tion pattern as in this case) [11]. Additionally, in the retro-
spective UNICORN trial, which assessed the effectiveness
of osimertinib against uncommon mutations, PFS (pro-
gression-free survival) of 5.5 and 8.8 months was reported
in two cases with the G719A + E709K compound mutation
[12]. These findings contribute to the understanding of the
potential efficacy of second- or third-generation EGFR-
TKIs against the E709K mutation.

The treatment of choroidal metastases includes radiation
therapy, photocoagulation, photodynamic therapy (PDT),
and ophthalmectomy, but it is important to consider the
patient’s prognosis and QOL. Drug transport to the poste-
rior segment of the eye is limited by mechanisms, such as
the blood-retinal barrier, and the effects of systemic chemo-
therapy are believed to be poor, although better responses to
molecularly targeted agents (e.g., afatinib and osimertinib)
have been reported [13, 14].

Oligometastasis is a state in which cancer patients have a
limited number of metastases. Local treatment (e.g., surgery
or radiation therapy) has been reported to prolong the prog-
nosis, even in patients with stage IV distant metastases [15,
16]. In the present case, local treatment with radiotherapy
was performed first. In this case, we selected ophthalmec-
tomy for a choroidal lesion that was refractory to radio-
therapy and small-beam radiation therapy because it was
oligometastasis. The second-generation EGFR-TKI, afatinib,
may be effective for patients with E709K mutation.

Conclusion

Choroidal metastasis appeared in a patient with lung cancer
with an EGFR L858R mutation during treatment with the
first-generation EGFR-TKI, gefitinib. Ophthalmectomy was
performed after the failure of radiotherapy. EGFR E709K
mutation was detected in the choroidal metastatic lesion,
which was not detected in the primary tumor. The second-
generation EGFR-TKI, afatinib, may be effective for patients
with EGFR E709K mutation.
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