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Abstract

BACKGROUND

Melanoma is uncommonly found in lymph nodes, subcutaneous tissue, or visceral
organs without a primary lesion, where it is identified as metastatic melanoma
with unknown primary (MUP). Hepatic MUP is extremely rare and has a poor
prognosis. There is limited information on its pathogenesis, clinical and imaging
features, and pathological findings. There are no guidelines for the use of immune
checkpoint inhibitors (ICls) in hepatic MUP, and the treatment outcome has rarely
been reported.

CASE SUMMARY

A 42-year-old woman presented to our hospital with hepatic tumors found
incidentally during a routine check-up. Contrast-enhanced abdominal com-
puterized tomography showed multiple mass lesions in the liver. Pathological
results revealed melanoma, which was confirmed by immunohistochemical
staining for HMB-45(+), Melan-A(+), 5-100(+), and SOX10(+). There was no
evidence of primary cutaneous, ocular, gastrointestinal, or anal lesion on a
comprehensive examination. The patient was diagnosed with hepatic MUP. She
received combined antibodies against cytotoxic T-lymphocyte-associated antigen
4 (CTLA-4, ipilimumab) and programmed death protein-1 (PD-1, nivolumab). She
died of hepatic failure 9 mo after hepatic MUP was diagnosed. This the first case
of hepatic MUP treated with combined ipilimumab and nivolumab, who showed
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better outcome than previous cases.

CONCLUSION
Combined ICIs of PD-1 and CTLA-4 may be considered as the first-line therapy
for patients with hepatic MUP.

Key Words: Metastatic melanoma with unknown primary; Liver metastasis; Immune
checkpoint inhibitor; Programmed death protein-1; Cytotoxic T-lymphocyte-associated
antigen 4; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Hepatic metastatic melanoma with an unknown primary site (MUP) is
extremely rare and there is limited information on its pathogenesis, clinical and
imaging features, pathological findings, and treatment outcome. There are no
guidelines for the use of immune checkpoint inhibitors (ICIs) in hepatic MUP. We
report the first case of hepatic MUP treated with combined ICIs of cytotoxic T-
lymphocyte-associated antigen 4 (CTLA-4) and programmed death protein-1 (PD-1),
describing the clinical features, imaging, pathological findings, and outcome. This case
showed better treatment outcome than previous cases of hepatic MUP. Combined ICIs
of PD-1 and CTLA-4 may be considered as the first-line therapy for patients with
hepatic MUP.

Citation: Cheng AC, Lin YJ, Chiu SH, Shih YL. Combined immune checkpoint inhibitors of
CTLA4 and PD-1 for hepatic melanoma of unknown primary origin: A case report. World J
Clin Cases 2021; 9(11): 2641-2648

URL: https://www.wjgnet.com/2307-8960/full/v9/i11/2641 . htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i11.2641

INTRODUCTION

Metastatic melanoma is a fatal disease that is difficult to treat. Most metastatic
melanomas have known primary sites, including the skin, eyes, and mucous
membranes. It is rarely found in lymph nodes (LNs), subcutaneous tissue, or visceral
organs, without a cutaneous, mucosal, or ocular primary lesion, where it is identified
as metastatic melanoma with unknown primary (MUP)!". Previous studies have
suggested that patients with MUP have better clinical outcomes than those with stage-
matched melanoma of known primary (MKP) and the consequence may be associated
with the protective immune response of the host>*. Therefore, it is considered that
MUP may have a biology different from that of MKP. However, according to the
National Comprehensive Cancer Network clinical practice guidelinesll, metastatic
melanoma, including metastatic MKP and MUP, are treated using a similar approach,
regardless of the subtype.

In the new era of immunotherapies, immune checkpoint inhibitors (ICIs) including
antibodies against programmed death protein-1 (PD-1, nivolumab) and cytotoxic T-
lymphocyte-associated antigen 4 (CTLA-4, ipilimumab) are the drugs widely used for
melanoma treatment. ICIs act by blocking the inhibitory receptors of immune system
elements on T cells (PD-1, CTLA4), thereby leading to the activation of tumor-specific
T cells to destroy tumor cells!’. Recently, combined nivolumab and ipilimumab were
reported to have survival benefits in patients with metastatic melanoma and became
the standard of care in clinical practicel””l. However, there are no specific guidelines for
the use of ICIs in hepatic MUP, and the treatment outcome has rarely been reported.
We present the case of a 42-year-old female patient with hepatic MUP, who received
combined ICIs of PD-1 and CTLA4. To the best of our knowledge, this is the first
hepatic MUP treated with combined ICIs of CTLA-4 and PD-1 that showed better
survival outcome than previous cases of hepatic MUPP/ 1111,
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CASE PRESENTATION

Chief complaints
A 42-year-old Taiwanese woman was admitted to our hospital due to hepatic tumors
found incidentally during a routine check-up.

History of present illness
The patient denied any symptoms including abdominal pain, loss of body weight, and
anorexia.

History of past illness

The patient denied any history of liver disease, including chronic hepatitis B or C viral
infection. She was not taking any medications such as oral contraceptives or estrogens.
She had been smoking 2 to 5 cigarettes per day for ten years but denied alcohol use.
Her family history was negative for hereditary disease or malignancy.

Physical examination

Physical examination revealed no yellowish discoloration of the skin or sclera. There
was no superficial lymph node enlargement, including the neck and the supra-
clavicular, axillary, and inguinal regions. The abdomen was soft with no shifting
dullness or tenderness.

Laboratory examinations

Routine blood tests revealed the following: White blood cell count, 9950/ puL;
hemoglobin, 15.0 g/dL; prothrombin time, 10.6 s; and international normalized ratio,
1.0. Biochemistry metrics included aspartate aminotransferase, 37 U/L; alanine
aminotransferase, 82 U/L; total bilirubin, 0.6 mg/dL; albumin, 3.5 g/dL; alkaline
phosphatase, 167 U/L; and lactate dehydrogenase (LDH), 180 U/L. Viral serology
showed negativity for hepatitis B surface antigen and anti-hepatitis C virus antibodies.
The tumor markers alpha-fetoprotein, carcinoembryonic antigen, cancer antigen 199,
and cancer antigen 125 were all in the normal range.

Imaging examinations

Tri-phasic, contrast-enhanced abdominal computer tomography (CT) revealed several
heterogeneous masses and nodules in both lobes of the liver with a maximal size of 8.3
cm at segment 4. The masses showed uneven enhancement in the arterial phase
(Figure 1A). The enhancement washout occurred in the portal venous phase
(Figure 1B) and delayed phase (Figure 1C).

Further diagnostic work-up

A percutaneous ultrasound-guided liver biopsy was performed on the patient.
Microscopical examination showed epithelioid tumor cells with moderate nuclear
atypia, as well as focal intracytoplasmic melanin pigments arranged in solid nests
infiltrating in the liver parenchyma (Figure 2A). Immunohistochemical staining
revealed that the specimen was HMB45 diffusely positive (Figure 2B), Melan-A
diffusely positive (Figure 2C), SOX10 diffusely positive (Figure 2D), cytokeratin
negative (Figure 2E), and BRAF-V600E positive (Figure 2F). Based on the findings of
pathological and immunohistochemical staining, melanoma was diagnosed.

After the pathologic diagnosis was confirmed, a detailed medical history was
recorded. The patient had no history of any excised melanocytic or pigmented lesion.
Comprehensive and rigorous examinations were performed. No skin lesions were
found on her skin surface, including the scalp, face, soles of the feet, genitalia, and
anus. Otolaryngologic and ophthalmologic examinations were normal. Upper
gastrointestinal panendoscopy and colonoscopy showed negative results. Positron
emission tomography-computer tomography (PET-CT) was performed and showed
multiple fluorodeoxyglucose (FDG)-avid mass lesions in the bilateral lobes of the liver,
with the most prominent being about 8.2 cm in size at segment 4 with an maximum
standardized uptake value of 11.9. No marked FDG-avid primary cutaneous
melanoma lesion was found.

FINAL DIAGNOSIS

The final diagnosis of the presented case was hepatic MUP.
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Figure 1 Tri-phasic, contrast-enhanced abdominal computer tomography. There were heterogeneous masses in the liver with a maximal size of 8.3
cm at segment 4 (arrow). A: Contrast enhancement in the arterial phase; B: Contrast washout in the portal venous phase; C: Contrast washout in the delayed phase.
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Figure 2 Pathological results of the lesions. A: Pathological examinations showed epithelioid tumor cells with moderate nuclear atypia, and focal
intracytoplasmic melanin pigments in solid nests infiltrating in the liver parenchyma (hematoxylin and eosin, 400 x); B: Inmunohistochemical staining revealed that
the tumor cells were HMB45 positive [avidin-biotin complex (ABC), 400 x]; C: Melan-A positive (ABC, 400 x); D: SOX10 positive (ABC, 400 x); E: cytokeratin negative
(ABC, 400 x); F: BRAF V600E positive (ABC, 400 x).

TREATMENT

The patient initially received combined targeted therapy with BRAF and MEK
inhibitors, which was terminated one month later because of the adverse effects. She
underwent immunotherapy with combined nivolumab (1 mg/kg body weight) and
ipilimumab (3 mg/kg body weight) every 3 wk for four cycles. After four cycles of
nivolumab and ipilimumab treatment, enhanced abdominal computed tomography
(CT) showed stable disease. Then, she received another six cycles of nivolumab at a
dose of 3 mg/kg body weight every 2 wk.

OUTCOME AND FOLLOW-UP

After six cycles of nivolumab, progression of hepatic melanomas was noted. The
patient died of hepatic failure 9 mo after hepatic MUP was diagnosed.
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DISCUSSION

MUP is defined as melanoma discovered in subcutaneous tissue, LNs, or visceral
organs without a cutaneous, ocular, or mucosal primary sitel'l. The diagnostic criteria
for MUP, proposed by Dasgupta et al''l, are as follows. First, metastatic melanoma was
confirmed clinically, histologically, and immunohistochemically. Second, there was no
history of melanocytic, pigmented lesions that were excised without a histological
examination. Third, unusual primary sites, including oral, urogenital, otolaryngologic,
ophthalmologic, and anal areas, were excluded. The diagnosis of MUP in our case was
based on the patient’s clinical history, physical and laboratory examinations, imaging
studies, and pathological findings. The findings of upper gastrointestinal
panendoscopy and colonoscopy excluded primary lesions from the gastrointestinal
tract. The findings of PET-CT supported the final diagnosis.

The incidence of MUP comprises approximately 3% of all melanoma cases!">'""). MUP
is most commonly diagnosed in LNs (approximately 60%), followed by subcutaneous
sites (approximately 30%). It occurs least in visceral organs (approximately 10%)!"2.
Hepatic MUP is extremely rare. Only five previous English studies in PubMed were
related to hepatic MUPY-'"*#*I (Table 1). The clinical symptoms and image findings of
hepatic MUP are nonspecific. Previous case reports suggested that patients may
experience abdominal pain, anorexia, or weight loss. However, our patient did not
have these symptoms. Image findings in previous cases included single or multiple
lesions. In our case, contrast-enhanced abdominal CT showed multiple masses with
uneven enhancement in the arterial phase and washout in the portal venous and
delayed phases. Hypervascular neoplasms, such as hepatocellular carcinoma, hepatic
hemangioma, hepatic angiosarcoma, and metastases, were initially considered.

The pathological characteristics of melanoma can mimic epithelial, hematologic,
mesenchymal, and neural tumors. Immunohistochemical staining can provide
valuable information to distinguish melanomas. In our case, the specimen showed
epithelioid-like tumor cells with moderate nuclear atypia, arranged in solid nests with
low mitotic figures and no tumor necrosis. The differential diagnosis for these findings
included hepatocellular carcinoma, metastatic carcinoma of breast origin, and
metastatic neuroendocrine tumor. Immunohistochemical staining revealed that the
specimen was HMB45(+), Melan-A(+), SOX10(+), S100(+), Hepa-1(-), Cytokeratin(-),
and INSM-1(-). Malignant melanoma was diagnosed based on these results.

According to the American Joint Committee on Cancer eighth edition cancer staging
manualt, MUP in LNs indicates stage III disease, and MUP in visceral organs, soft
tissue, including muscle, and non-regional lymph node, indicates stage IV disease. Our
patient had multiple melanomas in the liver, confirming the diagnosis of stage IV
disease. Recent studies have demonstrated that inhibition of BRAF and MEK
improved the overall survival among patients with BRAF V600-mutated metastatic
melanomal!”**l. In addition, combined ICIs of CTLA-4 (ipilimumab) and PD-1
(nivolumab) were shown to have survival benefits in patients with metastatic
melanomal”. Our patient initially received a combination of BRAF and MEK
inhibitors because she possessed BRAF-V600E gene mutations and health insurance
support. However, this was discontinued because she could not tolerate the adverse
effect. She then received combined ICIs of CTLA-4 (ipilimumab) and PD-1
(nivolumab), but this was not effective. The patient died 9 mo after initial diagnosis. To
the best of our knowledge, this was the first hepatic MUP case treated with ICIs, which
improved survival time compared to previous cases!'"l.

The prognostic factors for patients with MUP include the number of involved LNs
and visceral metastases, age, and serum lactate dehydrogenase (LDH) level™ .. Liver
function impairment caused by hepatic metastatic melanoma is usually not severe.
However, patients from previous reports initially presented with mild liver
dysfunction, which rapidly developed to acute liver failure within days, subsequently
leading to death™'"l. All patients had significantly increased serum LDH levels while
liver lesions were detected”"'l. This may suggest that elevated serum LDH level was a
risk factor for hepatic failure among patients with hepatic metastatic melanoma. Our
case had normal serum LDH levels during the initial diagnosis, which may indicate a
more favorable outcome than the other cases™'".

The biological phenomenon of MUP is still not well understood. Various theories
have been proposed for MUP. A more commonly accepted theory is the spontaneous
regression of a previously unrecognized primary melanoma after metastatic spread.
The spontaneous regression of melanoma occurs through an immune process. For
example, studies have shown that regressing melanomas were characterized by an
increased number of tumor-infiltrating T-lymphocytes and the expression of the
interleukin 2 receptor, which is an activation marker for T-lymphocytes*’. Cellular
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Table 1 Overview of the clinical symptoms, image findings, treatment, and prognosis in relevant research and the case in study

Image findings (computed

Ref. Clinical symptoms tomography)

Treatment Prognosis

Tanaka Anorexia, abdominal distension ~ Disseminated liver infiltrations Palliative therapy Died 10 d after diagnosis
et all’

Shan Anorexia, abdominal distension ~ Enlarged liver without individual Traditional medicine Died 31 d after diagnosis
et all'"} lesion

Yeniova Abdominal distension, weight Multiple masses in the liver Palliative care Not stated
et all"™! loss

Bostanci Right upper quadrant abdominal = Cystic lesion in the left lobe of the ~ Surgical excision Discharged 4 d post- surgery
et all'l pain, weight loss liver without compliance to follow-

up

Tanaka Fever, multiple sites of erythema Multiple poorlydefined irregularly ~ Palliative therapy Died 47 d after diagnosis
et all'l with crusting on thetrunk region  shaped masses in the liver

Case in No significant symptoms Multiple heterogeneous masses and Immunotherapy with combined  Died 9 mo after diagnosis
study nodules in both lobes of the liver nivolumab and ipilimumab

immune response to melanoma-associated antigens has been thought to induce
spontaneous regression, mediated by cytotoxic lymphocytes®’). The humoral immune
response for melanoma tumor destruction caused by antibody attachment to
melanoma cell membranes has been identified using immunofluorescence””. These
host antitumor immune responses were associated with a better survival in patients
with MUP than in patients with stage-matched MKP®I. The association between
antitumor immune response and clinical significance remains speculative. Further
investigations are required to understand the regulatory network between melanoma
and the immune system.

PD-1 is a cell surface receptor commonly found in activated T cells’. PD-1 signaling
inhibits T cell-mediated immune responsest’. In the microenvironment, PD-1
signaling, which is highly expressed in tumor-infiltrating lymphocytes in melanoma,
promotes T cell dysfunction and apoptosis and confers resistance to tumor cells
against cytotoxic T cell (CD8+)-mediated tumor cell killing, finally leading to tumor
progression®*. CTLA-4 is a receptor on the surface of activated T cells, and it mediates
immunosuppression by inhibition at the T-cell receptor immune synapse and the
signaling pathway of CD28, thereby reducing immune responses to tumor antigens!l.
Recently, preclinical studies and clinical trials have shown the synergistic effect of
antitumor responses using combined anti-PD-1 and anti-CTLA-4 compared with that
observed in single-agent blockade in patients with metastatic melanomal™**l.
However, clinical trials of combination ICIs have not reported patients with hepatic
MUP specifically. The patient in our case, who was treated with a combination of
nivolumab plus ipilimumab, showed better outcome than patients in previous cases
who did not receive immunotherapy. Based on the immune-mediated spontaneous
regression as previously discussed and the present case, hepatic MUP patients may be
good candidates for combined ICI therapy due to enhanced anti-tumor immune
responses under combined ICI treatment. Further studies are needed in the future to
investigate the subtype of melanoma under immunotherapy.

CONCLUSION

We report the first case of hepatic MUP treated with combined ICIs of CTLA-4 and
PD-1, describing the clinical features, imaging, pathological findings, and treatment
outcome. Clinical guidelines may consider combined ICIs of PD-1 and CTLA-4 as the
first-line therapy for patients with hepatic MUP. Further studies should be conducted
for gaining a better understanding of the immune regulation intersects and clinical
outcomes in patients with hepatic MUP who are treated with ICIs.
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