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growth factor receptor mutation presenting as
carcinoma of unknown primary site
A case report
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Abstract
Rationale: Only a few cases of putative lung adenocarcinoma presenting as carcinoma of unknown primary site (CUP) with
epidermal growth factor receptor (EGFR) mutation have been reported, and the efficacy of EGFR-tyrosine kinase inhibitors (TKIs) for
these cases is unclear.

Patient concerns and diagnoses: A 67-year-old man complained of paresis of the right lower extremity, dysarthria, and
memory disturbance. Computed tomography and magnetic resonance imaging showedmultiple brain tumors with brain edema and
swelling of the left supraclavicular, mediastinal, and upper abdominal lymph nodes. Moreover, a metastatic duodenal tumor was
detected via upper gastrointestinal endoscopy examination. The biopsy specimen of the lesion was examined and was diagnosed
as adenocarcinoma with CK7 and TTF-1 positivity. Finally, the case was diagnosed as EGFR mutation-positive putative lung
adenocarcinoma presenting as CUP.

Interventionsandoutcomes:Oral erlotinib, an EGFR-TKI, was administered at 150mg daily. Five weeks later, the brain lesions
and several swollen lymph nodes showedmarked improvement, and the symptoms of the patient also improved. Threemonths later,
the duodenal lesion was undetected on upper gastrointestinal endoscopy. After an 8-month follow-up, the patient was well with no
disease progression.

Lessons:Putative lung adenocarcinoma presenting as CUPmay have EGFRmutation, and EGFR-TKI therapy may be effective for
such malignancy.

Abbreviations: ALK = anaplastic lymphoma kinase, CEA = carcinoembryonic antigen, CK = cytokeratin, CT = computed
tomography, CUP= carcinoma of unknown primary site, EGFR= epidermal growth factor receptor, FDG= fluorodeoxyglucose, MRI
= magnetic resonance imaging, PD-L1 = programmed death-ligand 1, ROS1 = c-ros oncogene 1, TKI = tyrosine kinase inhibitor,
TPS = tumor proportion score, TTF = thyroid transcription factor.
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1. Introduction tumors have been categorized according to histopathological
Carcinoma of unknown primary site (CUP) accounts for 3% to
5% of all cancer diagnoses.[1] CUP patients in whom the primary
site can be predicted have better outcomes.[2] Therefore, CUP
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structure, metastatic sites, serum tumor markers, and immuno-
histochemical examinations to determine the primary sites.[3,4]

Approximately 60% of CUP tumors are adenocarcinomas.[3]

Previous studies reported that adenocarcinomas that are
immunohistochemically positive for cytokeratin (CK) 7, thyroid
transcription factor (TTF)-1, or Napsin A and negative for CK 20
should be presumed as lung adenocarcinoma, and these tumors
should be treated similarly to primary lung adenocarcinoma.[4]

Approximately 15% to 40% of primary lung adenocarcinomas
have epidermal growth factor receptor (EGFR) mutations,[5] and
treatment with EGFR-tyrosine kinase inhibitors (TKIs) prolong
the survival of patients with EGFR mutation-positive lung
cancer.[5,6] However, case reports of putative lung adenocarci-
noma with EGFR mutation are limited,[7–9] and the efficacy of
EGFR-TKI for these cases is unclear.
Herein, we report a case of EGFR mutation-positive putative

lung adenocarcinoma presenting as CUP showing good response
to EGFR-TKI therapy.

2. Case presentation

A 67-year-old man with a 147 pack-year smoking history
presented to a hospital with chief complaints of paresis of right
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Figure 1. Initial computed tomography (CT) and [18F]-fluorodeoxyglucose (FDG) positron emission tomography (PET). (A) CT scan showed multiple nodules and
edema in the bilateral cerebral hemispheres. (B) CT scan showed swelling of themediastinal lymph nodes (arrowhead). (C) CT scan showed upper abdominal lymph
node swelling (arrowhead). (D) FDG-PET scan demonstrated high FDG uptake at the same lymph nodes detected via CT scan (arrowhead).
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lower extremity, dysarthria, and memory disturbance. No
particular personal and family medical history was reported,
except for his type 2 diabetes mellitus. On physical examination,
he had a paresis of right lower extremity and dysarthria.
Brain computed tomography (CT) and magnetic resonance

imaging (MRI) revealed multiple brain tumors with brain edema
(Fig. 1A). The brain tumors were suspected to be metastatic
tumors. The serum carcinoembryonic antigen (CEA) level was
increased (29.6ng/mL). Other tumor markers were within the
normal range. Neck, chest, and abdominal CT examination was
performed, and swelling of the left supraclavicular, mediastinal,
and upper abdominal lymph nodes were detected (Fig. 1B, C).
However, the primary site of the tumor could not be determined.
He was transferred to our hospital and was initially treated with
whole-brain radiation therapy. After, he underwent [18F]-
fluorodeoxyglucose (FDG) positron emission tomography, and
high FDG uptake was detected at the same lymph nodes detected
via CT examination. However, the primary site of the tumor still
could not be determined (Fig. 1D). Consequently, he underwent
upper gastrointestinal endoscopic examination, and metastatic
2

duodenal tumor was detected (Fig. 2A). Histopathological
examination showed that the tumor was an adenocarcinoma
via (Fig. 2B). Immunohistochemical staining of the tumor
specimen showed CK7 and TTF-1 positivity (Fig. 2C, D). Based
on the cytological feature and histological structure of the
adenocarcinoma and the results of immunohistochemical stain-
ing, the primary site of the adenocarcinoma was presumed to be
the lung. The tumor specimen was also examined similar to that
for advanced primary lung adenocarcinoma as follows: EGFR
mutation, anaplastic lymphoma kinase (ALK) gene rearrange-
ment, c-ros oncogene 1 (ROS1) rearrangement, and programmed
death-ligand 1 (PD-L1) expression. EGFR exon 19 deletion and
PD-L1 positivity (tumor proportion score [TPS]: 80%) were
detected.
Oral erlotinib, an EGFR-TKI, was administered daily at 150

mg. Five weeks later, the brain lesions and several swelling lymph
nodes showed marked improvement on CT examination
(Fig. 3A-C). The patient’s paresis of the right lower extremity,
dysarthria, and memory disturbance also improved. Three
months later, the duodenal lesion was undetected on upper



Figure 3. Computed tomography (CT) scan after starting the treatment for the tumor. (A) CT scan showed shrinkage of multiple nodules and improvement of
edema in the bilateral cerebral hemispheres. (B) CT scan showed shrinkage of mediastinal lymph nodes (arrowhead). (C) CT scan showed shrinkage of the upper
abdominal lymph nodes (arrowhead). (D) Upper gastrointestinal endoscopy demonstrated marked shrinkage of the metastatic duodenal tumor.

Figure 2. (A) Upper gastrointestinal endoscopy showed a metastatic duodenal tumor. (B) A biopsy specimen showed histopathological findings of
adenocarcinoma (hematoxylin and eosin stain, magnification �200). (C) Immunohistochemical staining of the specimen showed CK7 positivity of the tumor cells
(magnification �200). (D) Immunohistochemical staining of the specimen showed TTF-1 positivity of the tumor cells (magnification �200).
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gastrointestinal endoscopic examination (Fig. 3D). The serum
CEA level was also decreased (4.0ng/mL). Regarding erlotinib-
related adverse events, only a grade 1 rash occurred. To date, the
patient is alive with no complaints and no disease progression
and has continued erlotinib for a total of 8 months. Informed
consent was signed by the patient.

3. Discussion

In the present case report, we showed two important clinical
observations. First, putative lung adenocarcinoma presenting as
CUP may have EGFR mutation. To our knowledge, only three
cases of CUP with EGFR mutation has been reported previous-
ly,[7–9] and 2 of the 3 cases were putative lung adenocarcinomas
as diagnosed via immunohistochemical examinations.[7,8] In the
study of CUP with no presumable primary site, EGFR mutation
was detected in 6%of the study population.[10]Meanwhile, in the
study of putative lung cancers evaluated via a 92-gene molecular
cancer classifier assay, EGFR mutation was not detected, but
ALK rearrangement was detected in 4 of the 21 cases.[11] The
frequency of EGFR mutation in CUP is unknown, but driver
oncogenes, such as EGFR mutation and ALK rearrangement,
should be at least examined in putative lung adenocarcinomas.
Second, EGFR-TKI therapy may be effective for EGFR

mutation-positive putative lung adenocarcinoma. The efficacy
of EGFR-TKI was shown in all 3 cases of EGFR mutation-
positive CUP previously reported.[7–9] EGFR mutation-positive
primary lung cancer should be treated with EGFR-TKI because
of its proven efficacy[5]; however, the efficacy of EGFR-TKI
for EGFR mutation-positive putative lung cancer is unclear. A
prospective study is required to evaluate the efficacy of EGFR-
TKI for EGFR mutation-positive CUP.
In clinical practice, routine genetic examination for CUP with

no presumable primary site is difficult. Previous studies reported
that oncogenic driver mutations, such as EGFR mutation, ALK
rearrangement, BRAF mutation, ROS1 rearrangement, RET
rearrangement, and MET amplification, have been detected
in CUP.[10,12] However, comprehensive genetic examination is
required to detect these mutations. The prognosis of CUPwith no
presumable primary site is poor (6–10 months)[2]; therefore,
genetic examination to detect driver oncogenes associated with
targeted therapies is reasonable to improve the prognosis of
CUP. Currently, the development of gene panels for cancer has
progressed.[13–16] Further improvement and cost reduction of
genetic examination to detect driver oncogene will ameliorate the
prognosis of CUP.
Recently, immune-checkpoint inhibitors have beenwidely used

for primary lung cancer.[17] Moreover, first-line treatment with
pembrolizumab, an immune-checkpoint inhibitor, has been
shown to improve the survival of patients with primary lung
cancer if PD-L1-TPS of the lung cancer is 50% or more.[18]

Therefore, PD-L1-TPS examinations is essential to determine the
appropriate treatment for the primary lung cancer. However, the
efficacy of immune-checkpoint inhibitor therapy for putative
lung cancer is unknown. A prospective study is required to
establish the usefulness of the PD-L1-TPS examination for
putative lung cancer.
4

In conclusion, we report a case of EGFR mutation-positive
putative lung adenocarcinoma presenting as CUP showing good
response to EGFR-TKI therapy. Driver oncogenes, such as EGFR
mutation and ALK rearrangement, should be examined in
putative lung adenocarcinoma similar to that for primary lung
adenocarcinoma.
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