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ABSTRACT

Uveal melanoma (UM) is a rare malignant tumor that differs from cutaneous melanoma in terms of pathogenesis,
clinical behavior, and treatment response. Despite treatment for the primary tumor, 50% of UM patients develop
metastatic disease, with the liver being the most affected organ. Furthermore, UM responds poorly to chemotherapy
and immune checkpoint inhibitors. We present a clinical case of a 58-year-old female patient who was diagnosed
with right eye choroidal melanoma cT2aN0M0. For the treatment of the initial tumor, the patient received
stereotactic radiotherapy. However, 11 months after the initial diagnosis, the disease had progressed to the liver.
The patient underwent radiofrequency ablation of liver metastases, then as the UM progressed - anti-PD-1
immunotherapy with nivolumab and ipilimumab were prescribed for the first-line palliative systemic treatment, later
chemotherapy with dacarbazine (5 cycles) as the second-line systemic treatment. Based on the Foundation-
OnesCDx findings and an overview of clinical trials data, the MEK inhibitor trametinib was prescribed as a third-line
palliative treatment. The patient died due to cancerous intoxication, with overall survival (OS) of 28 months (B2.33
years) and a progression-free survival (PFS) of 11 months (B0.92 years) since the initial diagnosis. Treatment-related
adverse events could have an impact on the general health condition of the patient.
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’ INTRODUCTION

Uveal melanoma (UM) is a rare malignant tumor comprising
around 5-6 cases per million population per year in Europe and
the USA [1,2]. This diagnosis includes melanomas of the
choroid, ciliary body, and iris of the eye. It is more prevalent in
Caucasians, with an average presentation age of 50 to 70 years
[2]. Although some studies reported conflicting results, fair skin
color and blue or gray eye color were found to be statistically
significant risk factors for uveal melanoma [3] as well as
choroidal nevus, dysplastic nevus syndrome, and nevus of Ota
[4]. Exposure to ultraviolet (UV) radiation was suggested to
increase the risk of UM in people with light iris color [5,6].
The underlying pathogenesis and clinical behavior of uveal

and cutaneous melanomas are very different from one
another, even though both types of melanomas arise from
melanocytes [7]. In contrast to cutaneous melanomas, which
typically carry a BRAF or NRAS mutation, UMs are typically
caused by a mutation in either the GNAQ or GNA11 genes [2].
Moreover, according to the molecular profile, uveal melanomas
can be classified into four subtypes: two subtypes of tumors

with disomy 3 and EIF1AX or SF3B1 mutations are associated
with low and intermediate risk, while monosomy 3 occur-
rence followed by BAP-1 loss (two subtypes excluded
according to the different genomic aberrations, transcriptional
features) are associated with high-risk disease and poor
prognosis [8]. The cytogenetic and molecular genetic features
of uveal cells have been shown to have a substantial
prognostic significance in UM [9].

Despite the treatment for the initial tumor, 50% of UM
patients develop metastatic disease [1,10]. Because of the
anatomical features (no lymphatic vessels have been detected
within the uvea, but it has a rich blood supply), uveal
melanoma spreading is thought to be almost entirely hemato-
genous, with the liver being the most likely to be affected [11].
The advanced UM is typically lethal within 1 year after the
beginning of symptoms except for the cases with isolated liver
metastases when surgical resection of liver lesions is possible
[12,13]. Moreover, UM usually has a poor response rate to
chemotherapy and immune checkpoint inhibitors [14].

’ CASE PRESENTATION

We present a clinical case of a 58-year-old female patient
who was diagnosed with right eye choroidal melanoma
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cT2aN0M0. At the beginning of diagnosis, an MRI scan
revealed a 10 x 10 x 4.7 mm size flat mass in the lateral part
of the right eyeball on the T1 post-contrast image without
any signs of transbulbar growth and soft tissue invasion out
of the eyeball (Figure 1). During the systemic examination,
no distant metastases were detected. The patient underwent
stereotactic radiotherapy (21 Gy).
Clinical and radiological follow-ups were unremarkable

until the disease progression 11 months after the initial
diagnosis. The abdominal MRI scan and PET CT showed a
20.9 x 16 mm liver lesion in S6 (Figure 2). Based on the
multidisciplinary tumor board decision, radiofrequency
ablation and core-needle biopsy of liver metastases were
performed. Pathological examination identified a tumor
composed of epithelioid cells with eosinophilic cytoplasm,
polymorphic, hyperchromatic nuclei, and focally conspi-
cuous nucleoli (Figure 3). Some tumor cells contained
coarsely granular cytoplasmic melanin. Immunohistochem-
istry of the tumor was positive for Melan-A, MiTF, and SOX-
10 (Figure 3); negative for PanCK (AE1/AE3). Systemic
examination did not reveal other metastases. Eye exami-
nation showed no signs of local progression.
Disease progression was again confirmed 3 months after

local treatment by radiofrequency ablation when an MRI
scan revealed multiple metastases in the liver. A biopsy of
the liver was repeated. Pathological examination confirmed
metastases of melanoma in the liver; positive Melan-A, MiTF,
and SOX-10; negative for PanCK (AE1/AE3). Considering
the multiplicity of the metastases four cycles of anti-PD-1
immunotherapy with nivolumab (1 mg/kg) and ipilimumab

(3 mg/kg) were prescribed for the first-line palliative
systemic treatment. Following the first cycle of treatment
(7 days after the treatment was started), the patient devel-
oped immunotherapy-induced dermatitis of grade 1. Further-
more, increased aspartate aminotransferase and alanine
aminotransferase (immunotherapy-induced hepatitis, grade
1) were observed 2 weeks after the treatment was started.
Immune-related thyroiditis, grade 2, was diagnosed after the
second cycle of treatment (1.5 months since the beginning of
immunotherapy). Thyroid-stimulating hormone (TSH) con-
centration was 22.781 mIU/ml. Therefore, treatment with
levothyroxine was prescribed: starting from 37.5 mg, then
increasing the dose up to the 75 mg per day. Two months after
the treatment was started patient developed immunotherapy-
related colitis, grade 2. Colitis management required out-
patient treatment with systemic glucocorticoids: methylpred-
nisolone 0.5 mg/kg followed by 1 mg/kg. As the clinical
condition of the patient improved, immunotherapy was
continued 4 weeks after the previous cycle of treatment.
Six months after the beginning of first-line systemic

treatment MRI scan showed new signs of disease progres-
sion: new multiple lesions in the liver. The patient was given
palliative chemotherapy with dacarbazine (5 cycles) as the
second-line systemic treatment. The patient tolerated the
medication well, with only minor adverse effects. Despite
the treatment with dacarbazine, the disease progressed in
4 months. Next-generation sequencing was performed as a
part of FoundationOnesCDx testing. The genetic assay
revealed microsatellite stable (MSS) status, low mutational
tumor burden, and gene alterations in GNAQ, BAP1, MLH1,
and RAD21. Based on the FoundationOnesCDx findings
and an overview of clinical trials data, treatment with MEK
inhibitor trametinib was proposed for the third-line palliative
treatment. Treatment was started with a 2 mg initial dose but
the treatment was discontinued for 2 weeks due to the toxic
skin reaction. Twelve days after the treatment with trame-
tinib began, a maculopapular rash emerged on the face,
chest, back and arms along with the pustules on the face,
evaluated as grade 2. Treatment was resumed with a 1.5 mg
daily dose. Two months later, a head MRI scan revealed a
reduced in size tumor in the lateral part of the right eyeball,
no brain metastases were detected, otherwise stable disease.
Treatment was continued. Although according to the
radiological assessment, the patient had stable disease
4 months since trametinib was started, the clinical condition
of the patient deteriorated, specific treatment was discon-
tinued, palliative care was provided to the patient. The patient
developed multiple organ failure (acute kidney injury, liver
dysfunction) and died with overall survival (OS) of 28 months
(B2.33 years) and a progression-free survival (PFS) of
11 months (B0.92 years) since the initial diagnosis.

’ DISCUSSION

In this clinical case, the patient received adequate
treatment for the local disease. Unfortunately, as it is
prevalent in patients with UM, the disease progressed to
the liver. Radiofrequency ablation was used to treat isolated
liver metastasis, but it did not prevent further cancer
progression. Despite the novel treatment with immunother-
apy and targeted therapy, multiple liver metastases deter-
mined the unfavorable outcome of the disease. Treatment-
related adverse events could have an impact on the general
health condition of the patient.

Fig. 1. The head MRI scan. Contrast-enhanced flat mass in the
lateral part of the right eyeball (arrow) on the T1 post-contrast
image.
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According to clinical data, MSS tumors are much less
sensitive to anti-PD-1 immune checkpoint drugs such as
Nivolumab and Ipilimumab [15], which were used as

first-line systemic therapy in the metastatic setting before
the genetical assay was performed. Our patient demon-
strated 6 months of PFS while treated with Ipilimumab and

Fig. 2. The abdominal MRI. Hyperintense lesion in segment 6 of the liver (arrow) on diffusion-weighted imaging – progression.

Fig. 3. Microscopical aspects of melanoma. A. The tumor is composed of epithelioid cells with eosinophilic cytoplasm, polymorphic,
hyperchromatic nuclei, and focally conspicuous nucleoli (HE, x50); Immunohistochemistry tests showed tumor cells positive for:
B. Melan-A (anti-Melan-A Ab, x50), C. MiTF (anti-MiTF Ab, x50) and D. SOX-10 (anti-SOX-10 Ab, x100).
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Nivolumab, which is non-inferior compared to the median
PFS of 2.8 months reported in the previously conducted
meta-analysis [16].
Potential immunotherapy-related adverse events (irAEs)

are more likely to occur with the use of combination
therapies. The frequency of irAEs was calculated in a
systematic review and meta-analysis conducted in 2020
[17]. It has been shown that following antiPD-1 medication
(nivolumab or pembrolizumab), hypothyroidism occurs in
7.0–8.3 percent of patients. The use of ipilimumab was linked
to the development of diarrhea (all grades in 29.2% and
grade X3 in 5.9%) and colitis (all grades in 8.0% and grade
X3 in 5.4%). All-grade and grade X3 hepatitis was detected
in 4.9 and 3.5 percent of patients after the combination of
nivolumab and ipilimumab, respectively. After the adminis-
tration of nivolumab and ipilimumab, the incidence of
pruritus and rash of all grades and rash of grade X3 was
33.7%, 30.7%, and 3%, respectively [18]. Acute immune-
related adverse events are most common in the first few
weeks or months of treatment, although they can develop at
any time throughout therapy.
Oncogene and tumor suppressor mutations, which are

prevalent in other malignancies, are noticeably missing in
UM. However, previous studies analyzing the genetics of UM
have demonstrated several patterns of tumor development
at the molecular level. It appears that GNAQ and GNA11-
encoded mutations in the Gq alpha subunits are the beginning
or initiating events that require further mutations to develop
into malignancy [19]. Inactivating mutations of the BRCA1-
associated protein-1 (BAP1) gene seem to develop later and
appear to mark a molecular threshold at which the risk of
metastatic disease increases dramatically [20]. It is possible for
BAP1mutations to appear in the germline, which can result in
a cancer predisposition [21]. Chromosomal abnormalities such
as disomy 3 (low risk), a gain of chromosome 6p (low risk),
monosomy 3 (high risk), and gain of chromosome 8q (high
risk) are regarded as prognostic factors for developing a
metastatic disease as well as mutations in several genes:
EIF1AX (low risk), SF3B1 (medium risk), and BAP1 (high risk)
[22,23]. Mutations such as this appear to be important targets
for the development of personalized medicine. In this clinical
case, the genetic assay of the patient has shown microsatellite
stable (MSS) status, low mutational tumor burden, and gene
alterations in GNAQ, BAP1, MLH1, and RAD21, which are
common with uveal melanoma and are associated with high-
risk disease. There are no standard treatment options or
clinical trials to target alterations in BAP1, MLH1, and RAD21
genes. However, GNAQ activating mutation may predict
sensitivity to MEK inhibitors, therefore trametinib was given
as the third-line palliative treatment in this clinical case.
Although our patient was diagnosed with local disease,

according to the molecular profile it was considered to be in
the high-risk clinical group; the OS of the patient was 2.33
years. Patients with uveal melanoma have a low long-term
survival rate, with the risk of liver metastasis being notably
significant, especially in those with high-risk genetic var-
iants. The median OS across in the metastatic setting is
around 1 year (range from 0.59 to 2.50 years) [24]. Even when
radiotherapy and surgery procedures achieve satisfactory
local disease management, metastatic UM treatment is
challenging. In the case of UM, early detection and treatment
are both crucial for a good long-term outcome. Prioritizing
the quality of life is especially important when treating
patients with aggressive cancer types like melanoma, when

treatment effectiveness is limited and available treatment
options such as immunotherapy can cause severe adverse
events. Weighing the perspectives of the patient, his relatives,
and the medical team is crucial to achieving a consistent and
reasonable solution. Further research is required to expand
our understanding of this rare tumor type.

’ CONCLUSION

This clinical case demonstrated the importance of further
research on uveal melanoma and its molecular pathways,
therefore patient enrollment in clinical trials is critical for
collecting clinical data and analyzing tumor biology to gain a
better knowledge of rare malignancies and discover innova-
tive therapeutic options.
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