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Abstract: Cutaneous metastasis from a primary visceral malignancy is a relatively uncom-
mon clinical manifestation that occurs as an initial presentation in 1% to 12% of patients
with internal malignancies. Additionally, cutaneous metastases are often late signs of an
internal malignancy, and in very rare cases they may occur at the same time or before the
primary cancer has been detected. Metastasis to the skin has a poor prognosis and is often
a sign of widespread malignant tumors. In the present study, we report a 72-year-old male
who presented with multiple rapidly growing subcutaneous nodules. Positron emission
tomography-computed tomography (PET-CT) revealed a hypermetabolic concentration of
radiotracer in the left lower lung and multiple organ metastases associated with multiple skin
masses. Biopsy of one of the skin nodules and gene detection indicated metastatic adeno-
carcinoma consistent with a primary lung origin with a BRAF mutation. BRAF mutations are
emerging therapeutic targets in non-small-cell lung cancer (NSCLC), as they are present in
2-4% of NSCLC cases. To the best of our knowledge, this is the first case report to show that
BRAF-mutant lung adenocarcinoma can be associated with cutaneous metastasis. Early
diagnosis and individualized treatment strategies may prolong patient survival.
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Introduction

Distant metastases at the time of non-small-cell lung cancer (NSCLC) presentation
are a frequent clinical problem.'” The most common sites of metastases from lung
cancer are the liver, bones, brain, adrenal glands, lymph nodes, and, rarely, skin.! In
a review of 7316 cancer patients, skin involvement as a presenting sign was seen in
only 0.8% of patients.” Generally, cutaneous metastasis develops after the initial
diagnosis of the primary internal malignancy and often late in the course of the
disease; however, this can be the first presenting sign in very rare cases.” > The
frequencies of the different types of metastases are usually related to the frequency
of the relative primary cancer, which varies according to age and sex.®’ The
incidence of cutaneous metastasis increases with age and more so after the fifth
decade of life.* Furthermore, the most common primary sites for males and females
are the lungs and breast, respectively.®® The presentation of cutaneous metastasis in
lung cancer portends a poor prognosis, with an average survival ranging between
three and six months in the majority of studies.>®° The presence of a firm, rapidly
growing papular or nodular lesion should prompt the clinician to suspect internal
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malignancy. In our report, we describe an unusual case of
BRAF-mutant lung adenocarcinoma that metastasized to
the skin with multiple organ metastases at the time of
initial diagnosis. At present, the disease is stable more
than 10 months after targeted therapy.

Case Presentation

A 72-year-old Chinese male was admitted to our hospital
in October 2019 with complaints of repeated cough and
white sputum for 4 months. He also discovered multiple
painless subcutaneous nodules rapidly growing throughout
the body for nearly 3 months. His past medical history
included chronic obstructive airway disease (COPD) and
an approximately 50-year smoking history (one pack/day).
He had no other important medical history, and the family
had no history of cancer. After the skin nodules were
found, the patient experienced no discomfort, and no treat-
ment was sought until the lesions had increased in size. On
admission, his pulse rate was 85 beats per minute, respira-
tory rate was 19 breaths per minute, blood pressure was
128/75 mm Hg, and oxygen saturation was 99% on
room air.

Upon physical examination, nodules were found in
multiple subcutaneous areas (bilateral upper arm, face,
back of chest, abdominal wall, and left armpit). On palpa-
tion, the size of the nodules was found to be approximately
0.5-2 cm in diameter. None of the nodules demonstrated
bleeding or exudation. The largest subcutaneous nodule,
located in the left chest wall, presented with a hard texture,
smooth surface, and poor mobility and was subsequently
biopsied. No obvious abnormalities were found from other
physical examinations.

The laboratory examinations revealed elevated white
blood cells (12.31x10"9/L; normal range, 3.5-9.5x10"9/
L), neutrophil percentage (77.6%; normal range, 40-75%),
cytokeratin 19 fragment (CYFRA 21-1) concentration
(21.88 ng/mL; normal range, 0-3.3 ng/mL), neuron-
specific enolization (enolase) enzyme (NSE; 158.80 ng/
mL; normal range, 0-16.3 ng/mL) and tumor-specific
growth factor (TSGF; 68 U/mL; normal range, 0-64 U/
mL). The results of other laboratory tests, such as liver,
kidney, and coagulation profiles, were within normal
ranges. After admission, the whole-body PET-CT showed
intense uptake of the radiotracer fluorine-18 fluorodeoxy-
glucose by the left and right lungs, revealing multiple
metastases (Figure 1A). The largest subcutaneous meta-
static nodule was located in the left chest wall. The PET-
CT scan identified unpalpable nodules that could have

been easily missed. In addition, hypermetabolic lesions
were observed in the thyroid (Figure 1B), adrenal gland
(Figure 1C), bone (Figure 1D) and left psoas (Figure 1E).
However, no sign of high metabolic activity in the brain
was found, indicating that metastasis to the brain had not
occurred.

We took pictures of subcutaneous nodules in the chest
and abdomen of the patient (Figure 2A). At the same time,
a biopsy was performed on the largest subcutaneous
nodule of the left chest wall. The histology showed that
the malignant tumor consisted of an adenoid pattern with
some necrosis. Immunohistochemistry was performed in
our hospital on samples taken from the largest subcuta-
neous nodules in our hospital, showing that the tumor cells
were strongly positive for CK7, TTF-1 and Napsin
A (Figure 2B—F) and negative for CK20 and P63. The
results indicated metastatic adenocarcinoma of lung origin.
Additionally, a positive mutation in the BRAF gene
(D594G) was detected following sequencing of the tissue
samples. The tests for EGFR and ALK mutation were
negative. Finally, this patient was considered to have
lung adenocarcinoma, cT4N3Mlc, stage IVB. Given the
diagnosis of stage IV lung adenocarcinoma with multiple
distant metastases, the patient was considered unsuitable
for surgery; he also refused systemic chemotherapy.
Although the relationship between this mutation and the
efficacy of BRAF inhibitors is currently unclear, the
patient was advised to start molecular targeted therapy.
He was treated with vemurafenib 480 mg daily by oral
administration and continues to take the medication.
Additionally, regular bone phosphorus acupuncture treat-
ment was performed. The sizes of the subcutaneous
nodules significantly decreased after one month of treat-
ment. According to PET-CT, the largest tissue mass at the
time of writing was approximately 2 cmx1.4 cmx1.7 cm,
which was located in the lower left lung (Figure 3A), and
multiple hilar lymph nodes and flocculent shadows
remained scattered in the left and right lungs. The size of
the mass in the left lung slightly decreased according
to the lung computed tomography (CT) performed in
2019 3B) and March 2020
(Figure 3C). During the follow-up period, the patient

December (Figure
developed fatigue and scattered rashes on his chest after
taking the medicine for one month. The pulmonary inflam-
mation was further aggravated for nearly six months.
Grade >3 treatment-related AEs have not yet been
reported. To date, the patient’s general condition has
remained stable.
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Figure | Whole-body PET-CT of primary lung cancer.

Notes: (A) Whole-body PET-CT showing multiple lymph nodes and cutaneous metastasis. The largest subcutaneous metastatic nodule was located in the left chest wall.
(B—E) Whole-body scans of, in order, the thyroid, adrenal glands, skull and buttocks. Hypermetabolic activity was observed in these areas.

Abbreviation: PET-CT, positron emission tomography-computed tomography.

Ethics Approval and Consent for
Publication

This study was approved by the research ethics committee
of the Affiliated Cancer Hospital of Guangzhou Medical
University, and written informed consent for publication of
the clinical details and images from the study was obtained
from the patient and his daughter.

Discussion

Based on a large-scale investigation of patients with
NSCLC, the incidence of distant metastasis at the time of
initial diagnosis is 47.3%.' Skin metastases are encoun-
tered in 0.7-9% of all patients with cancer, although
compared with other organs, the skin is an uncommon

site of metastatic disease.'® Dissemination of visceral

OncoTargets and Therapy 2020:13

submit your manuscript

13145

Dove


http://www.dovepress.com
http://www.dovepress.com

Wang et al

Dove

Figure 2 Cutaneous metastasis of lung adenocarcinoma. (A) Subcutaneous nodules
in the chest and abdomen. Skin metastasis biopsy from the left chest wall shows
poorly differentiated metastatic adenocarcinoma (H&E, original magnification %100
(B), x200 (C)). (D—F) Immunohistochemical staining shows positivity for, in order,
CK7 (original magnification x200), TTF-1 (original magnification X200) and napsin
A (original magnification %200), indicating that the metastasis is of lung origin.
Abbreviations: H&E, hematoxylin and eosin; CK7, cytokeratin 7; TTF-1, thyroid
transcription factor |I.

malignancies to the skin usually occurs in later stages of
the disease. However, cutaneous metastases may be the
first indication of clinically silent visceral malignancies.
The most common sites of metastases from lung cancer
are the liver, bones, brain, adrenal glands, lymph nodes,
and, rarely, skin.'”"" The source of the primary tumor

responsible for cutaneous deposits differs between males
and females. In men, malignancies that most often metas-
tasize to the skin are located in the lung, large intestine,
oral cavity, kidney, breast, esophagus, pancreas, stomach,
and liver. In contrast, in women the most common origins
of skin metastases are the breast, ovary, oral cavity, lung,
and large intestine.'' According to the current research, the
relationship between the histological type of lung cancer
and the occurrence of cutaneous metastasis has not been
well defined. In one study, adenocarcinomas gave rise to
cutaneous metastases at a higher frequency than other
histologic subtypes.'? In contrast, another study showed
that large-cell carcinoma was associated with a tendency
to disseminate to the skin.'?

The clinical presentations of skin metastases are often
highly variable, nonspecific, and subtle and are easily
1001 grin

metastases are a sign of an aggressive, poorly differen-

mistaken for other dermatological conditions.

tiated cancer. Those that arise from lung cancer may
develop before the primary tumor is recognized and can
be spread by the venous, arterial, or lymphatic system. The
anterior chest and the head and neck are the most common
sites of metastatic lesions for men, whereas women tend to
present with metastases at the abdomen and anterior chest
wall.” Cutaneous metastases may present with different
clinical features; typical features include painless nodules
of firm or elastic consistency that develop within a short
time.®” These lesions can be single or multiple and com-
monly appear as a dermal nodule, sometimes ulcerated,;
however, several other presentations can occur.’ The size
of the skin lesions is very variable and can fluctuate from
5 mm to 6 cm diameter.'* Asymptomatic elderly patients
presenting with multiple, painless, immobile cutaneous
nodules should be considered for further investigation to
determine the underlying primary cause.'” The cutaneous

Figure 3 Imaging of lung cancer. (A) PET-CT indicates that the largest tissue mass is in the lower left lung. During treatment, additional CT scans were performed in (B)

December 2019 and (C) March 2020.

Abbreviations: PET-CT, positron emission tomography-computed tomography; CT, computed tomography.
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metastasis observed in our case consisted of multiple
nodules that were immobile, hard, and painless.

Cutaneous metastases may be unrecognized in the clinic,
as they may be mistaken for certain dermatological condi-
tions. A high index of clinical suspicion is required for an
early diagnosis to enable prompt treatment.”’ The histo-
pathological features of metastases are occasionally difficult
to distinguish from those of primary cutaneous tumors
despite the rigorous application of useful techniques, parti-
cularly immunohistochemistry.'® Biopsy remains the gold
standard for the initial diagnosis and confirmation of the
diagnosis of cutaneous metastasis.'> Adenocarcinoma is the
most common type of metastasis from lung cancer, followed
by squamous cell carcinoma (SCC).” Immunohistochemical
markers are useful for the identification of the primary cancer
responsible for skin metastasis. To establish the origin of an
adenocarcinoma from a pulmonary primary site,
a combination of CK7, CK20, Naspina and TTF-1 markers
should be used. CK7 is the usual molecular species of keratin
detected in primary lung adenocarcinoma. TTF-1 expression
is prominent in patients with cancers of pulmonary and
thyroid carcinoma origin. Anti-TTF is both specific
and sensitive for primary adenocarcinoma, whereas CK7+
and CK20- are sensitive but not specific.*'® In our case,
strong and diffuse nuclear expression of TTF-1 and CK7
immunostaining was characteristic of primary lung cancer,
which was helpful in identifying the histological origin of the
primary cancer. Biopsy of the skin nodules combined with
immunohistochemistry led to the diagnosis of skin metastasis
from lung adenocarcinoma. In addition, PET-CT scans can be
used as an effective tool for diagnosis and evaluation.'” In
our case, PET-CT implied the existence of metastasis despite
the lack of positive findings on physical examination.
Genetic testing was performed on November 7, 2019, from
a sample taken from a skin nodule and revealed a BRAF
D594G mutation. This is the first case report to show that
BRAF-mutant lung adenocarcinoma can be associated with
cutaneous metastasis.

Cutaneous metastasis in visceral cancers portends a poor
prognosis and is often a signal of a widely spread
malignancy.'® Such malignancies are usually associated
with an advanced neoplastic process with metastasis to
other organs.” Unfortunately, half of the patients with cuta-
neous metastasis die within the first 6 months after the
diagnosis.’ Treatment of cutaneous metastasis emphasizes
primary cancer therapy, and combinations of chemotherapy
and radiation therapy tend to be applied in clinical
practice.”” If multiple lesions are present, chemotherapy

alone is an option but may cause an inadequate response.
Radiation therapy can be used if the chemotherapy is asso-
ciated with severe pain or bleeding.”'* The patient in our
case had a BRAF gene mutation; these mutations occur in
1-4% of NSCLC patients.'*** Non-V600E mutations are
more likely to be observed in smokers than V60OE muta-
tions, which is consistent with previously reported
results.”'*? The value of BRAF mutations, especially of
non-V600E mutations, in predicting the efficiency of tar-
geted agents remains unclear. No significant differences in
age, histology type, performance status, or stage at diagno-
sis between V600OE and non-V600E mutations have yet
been found.”?> BRAF mutations can be distinguished by
their kinase activity and signaling mechanism via the mito-
gen-activated protein kinase (MAPK) pathway into three
classes: V600-mutant kinase-activating monomers (class I),
kinase-activating dimers (class 1), and kinase-inactivating
heterodimers (class III). D594G belongs to class III with
impaired kinase activity but increased MAPK pathway
signaling. Compared with class I, classes II and III have
distinct clinical and molecular features, including poorer
clinical outcomes.** Targeted therapies are currently
only approved for V60OE mutations; much less is known

non-V600E mutations.'%?!

about A multiple non-
melanoma basket trial reported a response rate of 42% and
a median progression-free survival (PFS) of 7.3 months in
the 19 NSCLC patients with BRAFV600-mutated tumours
treated with vemurafenib.”> In addition, an ORR of 33%
and PFS of 5.5 months have been reported for dabrafenib
used as monotherapy.”® One study evaluated the efficacy of
combinatorial treatment comprising a BRAF inhibitor, dab-
rafenib, and an MEK inhibitor, trametinib, and reported an
ORR of 63% and PFS of 9.7 months.”” The European
Society for Medical Oncology (ESMO) guidelines recom-
mend dabrafenib combined with trametinib for BRAF inhi-
bitor-naive patients with BRAF V600-mutant NSCLC
(stage IV).*® Preclinical data suggest that the NSCLC
tumors of some BRAF non-V600 mutants may be sensitive
to dabrafenib combined with trametinib but less sensitive to
dabrafenib alone.”® In a descriptive study, 31 eligible
patients with stage IIIC or IV melanoma and non-V600E
BRAF mutations received vemurafenib (960 mg, twice
daily). Responses were observed in patients with V600K
(n=3), V600E2 (n=1), V60OR (n=1), L597S (n=1) and
D594G (n=1) mutations. No new safety signals were
reported. Vemurafenib showed activity in patients with
advanced melanoma with rarer BRAF mutations.*® The
AcSé that vemurafenib

recent study demonstrated
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monotherapy is effective for BRAF V600-mutated NSCLC
but not for BRAF non-V600-mutant NSCLC.?! However,
the AcSé study did not include the mutation type of the
patients. In our case, the patient was treated with vemur-
afenib-based targeted therapy. The survival time of the
patient has now exceeded the average survival time.

Conclusion

We have reported the first case of BRAF-mutant lung
adenocarcinoma with multiple cutaneous metastases.
Patients with both skin lesions and an extensive history
of smoking, especially middle-aged and elderly people
who exhibit multiple, painless and inactive skin nodules
in a short period of time, should be examined carefully.
The value of BRAF mutations, especially of non-V600E
mutations, in predicting the efficiency of targeted agents
remains unclear. Research needs to focus on therapies,
including combination therapies, that specifically target
BRAF non-V600 mutations. Personalized therapy may
be necessary to effectively target these molecular

subsets.
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