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Abstract:

This case report describes a 70-year-old female with cancer of unknown primary origin (CUP) who exhib-
ited multiple distant lymph node metastases. Despite conventional chemotherapy (carboplatin and paclitaxel)
and immunotherapy (nivolumab), disease progression was noted. Genomic profiling revealed MET amplifica-
tion, leading to the administration of capmatinib, a selective MET tyrosine kinase inhibitor. The patient expe-
rienced substantial tumor reduction with dose adjustments due to adverse effects, indicating the potential effi-
cacy of capmatinib in treating CUP with MET amplification.
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Introduction

Cancers of unknown primary origin (CUP) represent con-
siderable diagnostic and therapeutic challenges, accounting
for approximately 2% of all invasive cancers (1, 2). Despite
extensive diagnostic efforts, CUPs are characterized as me-
tastatic tumors with no identifiable primary sites. Manage-
ment of CUP remains empirical and frequently involves
broad-spectrum chemotherapy, including carboplatin and
paclitaxel. Recent advances in genomic profiling have ush-
ered in a new era of precision medicine, which has enabled
the development of targeted therapies based on specific mo-
lecular alterations. In this report, we explored the complex-
ity of diagnosing and treating CUP and discussed the poten-
tial of MET inhibitors, such as capmatinib, in treating such
elusive cancers, especially those with significant MET am-
plification.

Case Report

In 2016, a 70-year-old female was diagnosed with HCV-
associated cirrhosis. In January 2023, routine follow-up liver
magnetic resonance imaging revealed enlargement of the
Ilymph nodes around the abdominal aorta, prompting con-
cerns regarding potential metastatic cancer. A whole-body
computed tomography (CT) scan identified additional lymph
node enlargement in the left axillary, supraclavicular, and
neck regions (Fig. 1); although the primary organ remained
elusive, the liver, despite the patient’s history of hepatitis C
virus-associated cirrhosis, showed no suspicious lesions,
with consistently negative HCV-RNA. The possibility of he-
patocellular carcinoma (HCC) was deemed to be low, so
alpha-fetoprotein and protein induced by vitamin K absence
or antagonist-1II tests were not conducted.

A core needle biopsy of the left axillary lymph node
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Figure 1.

Comparison of computed tomography scans of the left cervical lymph nodes before and

after treatment. The pretreatment lesion (a, yellow arrow) appears substantially reduced one month
after commencing capmatinib therapy (b, yellow arrow). A remarkable reduction was observed in
March 2024, as indicated by the yellow arrow in (c). PET-CT from January 2023 prior to treatment

showed lymph node enlargement with abnormal fluorodeoxyglucose (FDG) radiotracer accumula-
tion in the left axillary, supraclavicular, neck, and abdominal regions. No other abnormal organ-
specific FDG uptake was observed (d). PET-CT: positron emission tomography-computed tomogra-

phy

showed proliferation of atypical cells with prominent nucle-
oli, suggesting metastatic carcinoma. However, the primary
focus was not determined despite morphological or immuno-
histochemical examinations (Fig. 2). An immunohistochemi-
cal analysis of the lymph node biopsy showed that, while
typical HCC was cytokeratin7 (CK7)-negative and CK20-
negative, this case exhibited CK7 positivity and partial CK
20 positivity. Based on these findings, the possibility of
HCC was considered to be unlikely. Positron emission
tomography-CT detected no fluorodeoxyglucose-avid lesions
other than enlarged lymph nodes (Fig. 1d). Elevated carbo-
hydrate antigen (CA) 19-9 levels (5,981 U/mL) suggested a
gastrointestinal origin; however, no abnormalities were iden-
tified upon performing upper and lower gastrointestinal en-
doscopies or endoscopic ultrasound to screen the biliopan-
creatic region. The patient was diagnosed with CUP and dis-
tant lymph node metastasis.

Treatment with carboplatin and paclitaxel was initiated in
February 2023. However, CT scans after the second treat-
ment course revealed disease progression, with an increase
in the size of lymph node metastases surrounding the ab-
dominal aorta and the axillary and supraclavicular regions.
Nivolumab was administered as a second-line therapy. De-
spite temporary shrinkage of the axillary and periaortic
Ilymph nodes [stable disease according to the Response

Evaluation Criteria in Solid Tumors (RECIST)], subsequent
CT scans showed an enlargement of these lymph nodes,
thus indicating disease progression.

For cancer genomic profiling, a biopsy of the left cervical
lymph node was performed in July 2023, which revealed
pathological findings similar to those of the axillary lymph
node. Cancer genomic profiling using a FoundationOne" as-
say identified MET amplification [60 copy number gain
(CNG) and MET/centromeric portion of chromosome (CEP)
7 ratio of 5.18].

An expert panel at our hospital recommended treatment
with capmatinib, a MET tyrosine kinase inhibitor. Capma-
tinib was chosen because the patient was enrolled in the
NCCH1901 (BELIEVE) biomarker-based basket trial (3)
supported by Novartis (the drug provider), which specifi-
cally assessed its efficacy in patients with MET amplifica-
tion. The patient was enrolled in the trial and started on 800
mg/day of capmatinib in October 2023. At the time of ad-
mission, the CA 19-9 levels exceeded 30,000 U/mL, and the
lymph nodes in the left anterior cervical region were further
enlarged, thus indicating disease progression within a short
period. Treatment initiation rapidly reduced the size of cer-
vical lymph nodes. One week after administration, the pa-
tient experienced grade 2 nausea and anorexia (Common
Terminology Criteria for Adverse Events), prompting dose
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H&E stain

Figure 2. Pathological findings in the axillary and cervical lymph nodes [Hematoxylin and Eosin
(H&E) staining]. Representative images show the proliferation of atypical cells, which appear ovoid
with prominent nucleoli forming alveolar patterns. Inmunohistochemical staining showed positive
markers, including CK7, CK19, CK20 (p+), CDX2 (p+), WT-1 (p+), PgR (p+), and HER2 (1-2+),
along with negative markers TTF-1, GCDFP15, mammaglobin, ER, p40, PAX8, GATA3, synapto-
physin, B-catenin, and D2-40 [bars; H&E staining (left): 1 mm, others: 100 um].

reduction to 400 mg/day on day 8. Persistent symptoms ne-
cessitated further reduction to 200 mg/day, along with the
addition of antiemetic medication (metoclopramide 5 mg, 3
Tabs/day). Despite treatment breaks and dose reduction, the
tumors showed substantial shrinkage. Six months after in-
itiation of treatment, the patient continued to experience an-
ticancer effects with minimal side effects at a dose of 200
mg/day (complete response on RECIST) (Fig. 1, 3). The se-
rum CA 19-9 levels improved to within the normal range
(23 U/mL). The patient is currently doing well and attending
outpatient visits, with no signs of side effects, such as nau-

sea or fatigue.

Discussion

CUP is recognized as a metastatic malignancy with an
undetectable primary tumor site, despite comprehensive
evaluation using standard diagnostic (e.g., physical examina-
tions and histopathological analyses) and imaging meth-
ods (2).

In non-small cell lung cancer (NSCLC), MET exon 14
(METex14) skipping mutations have been detected in 3-4%
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Figure 3. Gross comparison of lesions before and after treat-
ment. Enlargement of the lymph nodes on the left side of the
neck is visibly reduced when observed externally (red arrow)
(a: before treatment, b: 5 months after initiating capmatinib
treatment).

of cases, with MET amplifications identified in 1-6% of
cases (4). MET amplification serves as a potent oncogenic
driver and valid therapeutic target. Before the availability of
MET inhibitors, high-level MET amplification correlated
with poorer survival outcomes, underscoring its role as a
driver alteration in NSCLC (5). High-level stable chromoso-
mal MET amplification confers sensitivity to MET inhibitors
in patients with NSCLC and gastric cancer (6). The thresh-
old at which MET amplification functions as a cancer driver
gene is not universally defined and depends on the specific
tumor type. In NSCLC, “MET-high” has been defined as
MET CNG 25, with a MET/CEP 7 ratio 22 for amplifica-
tion (7). Reportedly, high-level MET amplification (e.g.,
MET/CEPY7 ratio 25) tends to occur exclusively with METex
14 skipping mutations, which can be mutually exclusive of
major driver genes (5). Ou patient exhibited significant MET
amplification, with a CNG of 60 and MET/CEP 7 ratio of
5.18, thus indicating a marked overexpression.

Capmatinib, a selective MET tyrosine kinase inhibitor,
was approved by the U.S. Food and Drug Administration in
2020 specifically for metastatic NSCLC with METex14
skipping mutations. Capmatinib inhibits the MET signaling
pathway, which is crucial for tumor growth and metastasis.

Reportedly, capmatinib may be ineffective in MET-amplified
NSCLC with gene copy numbers <10. For patients with a
gene copy number 210, untreated patients exhibited an over-
all response rate of 40%, which did not meet the signifi-
cance threshold (8). As of 2024, capmatinib is yet to be ap-
proved for the treatment of MET-amplified NSCLC. We
posit that the significant MET overexpression detected in
this patient contributes to the therapeutic efficacy of capma-
tinib.

Evidence from one study indicates a notably higher preva-
lence of MET mutations in CUP, although MET amplifica-
tion has not been addressed (9). In Japan, under the Patient-
Proposed Healthcare Service, which allows patients to use
unapproved drugs and therapies in combination with stan-
dard treatments, capmatinib was initiated for patients with
cancers exhibiting MET amplification. This system responds
to the needs of patients with serious illnesses, enabling them
to receive innovative therapies from familiar medical institu-
tions, while ensuring treatment safety and efficacy.

During capmatinib administration, adverse reactions led to
permanent discontinuation/dose interruption in 17% and
57% of the participants in a Phase II trial. The most fre-
quent adverse reactions (220%) included edema, nausea,
musculoskeletal pain, fatigue, vomiting, dyspnea, cough, and
a reduced appetite (8). Patients who have received prior
treatments, including immune checkpoint inhibitors, may ex-
perience severe adverse events with capmatinib therapy (8).
Our patient experienced recurrent vomiting and anorexia,
potentially related to prior nivolumab therapy, prompting
dose adjustments in consultation with the patient. Dose re-
duction without enforcing strict continuation can therefore
lead to favorable outcomes.

Conclusion

We encountered a case of CUP with MET amplification,
which showed the remarkable efficacy of capmatinib. Thus,
capmatinib may be effective in treating MET-amplified CUP.
To the best of our knowledge, no report has specifically
demonstrated the efficacy of capmatinib in CUP, thus war-
ranting the accumulation of direct evidence supporting its
use in this context.
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