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U
veal melanoma (UM) is the most common 
intraocular tumor in adults. Plaque brachytherapy 
has been the mainstay of treatment for UM tumors 
since the pivotal COMS trial, which proved the 
noninferiority of brachytherapy compared with 

enucleation for the treatment of medium-sized tumors. 
While brachytherapy offers a globe-salvaging treatment with 
more than 95% effectiveness, significant visual impairments 
occur in more than half of patients, mainly due to radiation-
related complications.1,2 Current research focuses on 
enhancing brachytherapy by reducing complications, 
improving visual outcomes, and expanding indications for 
use. Enucleation remains necessary for large tumors that 
exceed 11 mm in thickness and/or those that cannot be 
adequately covered by the plaque. 

Metastatic UM (MUM) develops in up to 50% of patients 
diagnosed with UM.3 The prognosis is historically poor 
in cases of MUM, and treatment options remain limited, 
although clinical trials on targeted therapies are making 
slow and steady progress. Nearly 90% of UM cases are 
associated with GNAQ/GNA11 mutations, which lead to 
consistent activation of the protein kinase C (PKC) and the 
mitogen-activated protein kinase pathway, driving tumor 
progression.4 Studies have shown that PKC inhibition 
slows the growth of GNAQ/GNA11-mutated melanomas5; 
however, the results of PKC inhibitors when used alone are 
suboptimal.6 This may be due, in part, to hepatocyte growth 
factors (HGF) binding to c-Met, a receptor tyrosine kinase, 
leading to cell proliferation,7 and evidence suggests c-Met 
inhibition combined with PKC inhibition may have a syner-
gistic effect.8 This has led to ongoing clinical trials evaluating 
darovasertib, a small-molecule PKC inhibitor for GNAQ-
mutated cancers, as a monotherapy or in combination with 

a c-Met inhibitor, such as crizotinib or binimetinib.
Herein, we report a case of MUM that spread to the liver 

and was successfully treated with darovasertib and crizotinib, 
highlighting the dramatic response of the primary tumor 
and the potential role of this combination therapy for ocular 
treatment, particularly in the neoadjuvant setting.
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Figure 1. External photographs at presentation showed diffuse subconjunctival 
pigmentation (A). Note the scattered pigment in the anterior chamber and on the anterior 
lens capsule (B). Layered hemorrhage was visualized inferiorly, and a dense white cataract 
obstructed the posterior view.
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 C A S E R E P O RT 
A 73-year-old man presented to our service for a tertiary 

opinion. Four months prior, he was diagnosed at an 
outside hospital with a retinal detachment and presumed 
subretinal and choroidal hemorrhage, for which he under-
went pars plana vitrectomy. His postoperative course was 
complicated by multiple redetachments requiring two 
repeat surgeries; in the most recent surgery, the surgeon 
noted intraocular brown pigment.

The patient’s past medical, family, and social history 
were noncontributory. At presentation, VA was light 
perception OD and 20/25 OS, and IOP was normal. On 
anterior examination, there was fine, diffusely scattered 
subconjunctival pigment; diffuse pigment on the corneal 
endothelium; iris neovascularization; and a dense cataract 

(Figure 1). Vitreous hemorrhage obscured the posterior 
view. He was taking oral acetazolamide (Diamox, Teva 
Pharmceuticals), as well as topical prednisolone acetate and 
2%/0.5% dorzolamide HCl timodol maleate ophthalmic 
solution (Cosopt PF, Théa) in the right eye.

Ultrasonography of the right eye was limited due to the 
presence of silicone oil but suspicious for a large intraocular 
mass. Globe transillumination showed diffuse darkening 
without discrete borders. UM was suspected, and an MRI 
of the orbits was performed that revealed a 2.0 cm x 1.3 cm 
intraocular mass with intrinsic T-1 hyperintensity and 
relative diffuse restriction, consistent with a melanocytic 
tumor and UM (Figure 2). There was no gross orbital exten-
sion on MRI; however, the subconjunctival pigment was 
consistent with extraocular spread. Systemic workup with 
CT of the chest and MRI of the abdomen showed multiple 
small, T-1-enhancing liver lesions (Figure 3). CT-guided liver 
biopsy confirmed MUM with GNAQ mutation.

Treatment options were reviewed with the patient, 
including enucleation. Given the need for systemic 
management and that the patient was pain-free, surgery 
was deferred. Systemic treatment options included immune 
checkpoint blockade, liver-directed therapy, and clinical 
trials. The patient was HLA-A*02:01 negative and, thus, not a 
candidate for tebentafusp (Kimmtrak, Immunocore). He was 
enrolled in a clinical trial and started on treatment with oral 
darovasertib and crizotinib. He experienced moderate but 
tolerable side effects, including nausea, vomiting, edema, and 
facial rash; each was controlled medically.

At 2 months post-treatment, liver disease was reduced 
by 28%. At 3 months post-treatment, orbital MRI showed a 
greater-than 50% reduction of the ocular tumor (Figure 4). 
Six months post-diagnosis, the patient has decreased 
disease burden (Figure 5).

 E M E R G I N G N EOA D J U VA N T T H E R A P I E S 
Therapeutic options for MUM remain limited. Checkpoint 

inhibitors, which revolutionized the treatment of metastatic 
cutaneous melanoma, show disappointing results in UM.9 
Recent advances include the FDA approval of tebentafusp, 
a bispecific gp100-CD3 T-cell engager for HLA-A*02:01-
positive patients that improves median overall survival 
to 21.6 months compared with 16 months in the control 
group. The overall survival benefit does not correlate with 
response rates, which are limited to 9% versus 5% in control 
populations.10 While tebentafusp is currently first-line 
therapy for HLA-A*02:01-positive patients, eligibility for the 
drug is limited. HLA-A*02:01 seropositivity occurs in about 
50% of the White population.11 

There remains an urgent need for treatments that 
will target broader populations. Early trial data showed 
that darovasertib/crizotinib therapy for the treatment of 
MUM may have a 90% disease control rate and median 

Figure 2. MRI of the orbits showed an enhancing intraocular mass occupying most of the 
globe in the T-1 post-contrast image. 

Figure 3. A pre-contrast axial T-1 image 
of the abdomen performed at the time 
of diagnosis demonstrated multiple 
intrinsically enhancing lesions consistent 
with MUM. 
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progression-free survival of 7 months, offering a potential 
first-line treatment for HLA-A*02:01-negative patients.12

Research focuses on the potential of neoadjuvant treat-
ments for primary UM. Neoadjuvant treatment is used to 
shrink the ocular tumor prior to definitive therapy. Current 
treatment with tebentafusp and immune checkpoint inhibi-
tors offers poor response rates of 0% to 9%, making them 
unsuitable for neoadjuvant use.10,13,14 Our patient experi-
enced 50% shrinkage of his ocular tumor with darovasertib/
crizotinib therapy; this marked response is supported by clin-
ical data. Darovasertib/crizotinib combination has an overall 
response rate of 45% and decreased tumor size in 100% of 
patients with UM to date.12 Hoing et al recently published 
the first prospective case of successful neoadjuvant 

treatment using combined darovasertib/crizotinib in a 
patient with a large UM in his only seeing eye. At 4 months, 
there was an 80% reduction in tumor size, sparing the 
patient enucleation and allowing for plaque brachytherapy.15 
These data have prompted a phase 2 clinical trial evaluating 
darovasertib as a neoadjuvant therapy in ocular melanoma.

 P OT E N T I A L TO S PA R E E N U C L E AT I O N 
Decreasing tumor size prior to definitive therapy has 

the potential to allow for malignancies to be treated with 
globe-salvaging approaches and improved visual outcomes 
post-brachytherapy through lowering radiation dosage, a 
known risk factor for visual impairment.16  n
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Figure 4. MRI of the orbits 3 months post-treatment initiation showed that the mass had 
decreased by more than half.

Figure 5. A pre-contrast, axial T-1 image of 
the abdomen performed 6 months post-
treatment showed that the lesions had 
significantly reduced in size and number.


