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Case studies suggest a novel therapeutic may be able to treat these vision-threatening ocular tumors.

BY CORRINA P. AZARCON, MD, DPBO; IMAAN ZERA KHERANI, MD; AND AMIN KHERANI, MD, FRCSC, FASRS

on Hippel-Lindau (VHL) is an autosomal dominant
neurocutaneous syndrome characterized by the
growth of vascular tumors throughout the body,
including the kidneys, pancreas, brain, spine, and
eyes. This rare genetic mutation is found in one
out of 36,000 individuals, and at least 900 cases have been
reported in Canada."” A key mechanism of VHL involves
angiogenesis in normoxic conditions due to inactivation of
the VHL protein via germline mutations of the VHL tumor
suppressor gene. The inactivated VHL protein loses its
ability to degrade hypoxia-inducible factors (HIF), leading
to the formation of stable HIF subunits, activation of HIF-
mediated transcription, and VEGF production.?”®

OCULAR TUMORS ASSOCIATED WITH VHL

Ocular manifestations affect approximately half of patients
with VHL and are diagnosed at a mean age of 26 years.®”
Retinal capillary hemangioblastomas (RCHs) are the most
common, with an 80% chance after age 80.>”2 RCHs typically
present unilaterally or bilaterally in the peripheral retina
or juxtapapillary area. These lesions can lead to vision-
threatening complications, such as retinal nonperfusion and
exudative or tractional retinal detachments (RDs).””

Treatment of RCHs is indicated when the vision is
compromised; otherwise, small peripheral tumors are
monitored.'®"" Ablative treatment modalities, such as laser,
cryotherapy, transpupillary thermotherapy, photodynamic
therapy, plaque brachytherapy, and external beam radio-
therapy, are employed in cases of tumor progression.?
Surgical resection may be warranted for larger tumors, and
intravitreal anti-VEGF therapy may be used as an adjunctive
treatment to control exudation and retinal edema. ' While
smaller and peripheral tumors respond well to local treat-
ment, large or juxtapapillary tumors may be refractory."

18 RETINA TODAY | MARCH 2024

Belzutifan (Welireg, Merck), a small-molecule HIF-
2a inhibitor that effectively blocks HIF pathway
activation, inhibits VEGF-driven angiogenesis and tumor
progression. This novel drug is already approved for
nonsurgical renal cell carcinoma, central nervous system
(CNS) hemangioblastomas, and pancreatic neuro-
endocrine tumors in patients with VHL.">"3> While RCHs
have not been specifically identified as an indication for the
initiation of belzutifan, reports are beginning to shed light
on its potential benefits for patients with RCH who are also
dealing with other VHL-associated tumors.'¥1

In this report, we present a patient with VHL and bilat-
eral RCHs alongside systemic tumors, whose ocular tumors
responded favorably to treatment with oral belzutifan.

CASE REPORT

A 30-year-old woman with genetically confirmed VHL
syndrome has been followed for 2 decades in our retina
clinic due to RCHs. She established care with our institution
at 11 years of age, at which time she was asymptomatic and
had a VA of 20/20 OU. She was diagnosed with a peripapil-
lary RCH in her left eye, which was initially observed.

Over the next 4 years, her vision gradually worsened to
a VA of 20/100 OS secondary to tumor growth, bleeding,
and exudation. Intravitreal anti-VEGF injections resulted in
temporary improvement of the retinal edema. However,
due to subsequent progressive tumor growth, her left eye
eventually underwent plaque brachytherapy. Photodynamic
therapy was also performed 1 year later. She then developed
a tractional and exudative RD in her left eye, which required
vitrectomy, subretinal fluid drainage, and oil tamponade.
Despite these efforts, the retina redetached, and her left eye
developed neovascular glaucoma, resulting in complete left
visual field loss 11 years after her initial presentation.



Figure 1. A wide-angle fundus photo of the right eye 17 years after initial

presentation showed extensive peripheral retinal scarring after multiple retinal
reattachment procedures and ablative treatment of RCHs (A). An arterial-phase FA of the
right eye revealed the presence of multiple, perfused RCHs in the retinal periphery within
the scarred areas of the retina (B).

Development of Bilateral Disease

The first RCH in the patient’s right eye was documented
approximately 6 years after her initial evaluation. During this
time, she presented with flashes and floaters, although her
VA was 20/20 OD. A solitary tumor in the superotemporal
retinal periphery was treated with focal laser ablation. After
four treatment sessions, she developed a tractional and
exudative RD, which warranted vitrectomy, peeling, laser,
cryotherapy, and gas tamponade. The retina was successfully
reattached, and she attained a postoperative VA of 20/25 OD.

Prior to belzutifan
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The right eye remained stable for the next 5 years, at
which point she developed a new RCH and associated
tractional RD. She was treated with a combined buckle-
vitrectomy procedure, membrane peeling, retinectomy,
endolaser, and gas tamponade. Another retinal reattachment
surgery was performed 8 months later, ultimately achieving
anatomic reattachment and a VA of 20/60 OD.

Long-Term Follow-Up

Fifteen years after her initial presentation, the patient
continued to develop multiple RCHs in the retinal
periphery of her right eye. She underwent repeat laser
ablation procedures, even in previously treated areas.
Wide-angle fundus photography at follow-up year 17
showed peripheral chorioretinal scarring and fibrosis, along
with a focal tractional band and detachment inferiorly in
the right eye (Figure 1A). Fluorescein angiography (FA)
confirmed the presence of multiple perfused RCHs in
the retinal periphery (Figure 1B), most of which were not
visible on fundus examination. These were periodically
treated with focal laser.

At year 19 of follow-up, continued growth of the
patient’s RCHs resulted in vitreous hemorrhage in the right
eye, which caused her VA to decrease to 20/80 OD.

After 10 months of belzutifan

arterial phase

late phase (1 min)

Figure 2. An arterial-phase FA prior to belzutifan initiation demonstrated hyperfluorescence of the RCHs and prominent feeder vessels (A, B). A repeat scan after 2 months of oral belzutifan
showed decreased tumor hyperfluorescence and narrowing of the feeder vessels supplying the RCHs, particularly in the temporal and inferior periphery (C, D). Another scan 10 months
after belzutifan initiation showed no new tumors (E, F). Note the heightened visibility of the temporal vessel in C compared with B, which can be attributed to alterations in image contrast
settings. Upon thorough review of all photos, there were no newly identified tumors in the temporal periphery.
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A New Treatment Approach

Throughout her disease course, this patient was
managed for several VHL-associated tumors: bilateral
adrenal pheochromocytomas, pancreatic neuro-endocrine
tumors, CNS hemangioblastomas, intracranial meningioma,
spinal intramedullary hemangioblastomas, and renal cell
carcinoma. A recent abdominal MRI indicated enlargement
of her right renal cell carcinoma, coinciding with the right-
eye vitreous hemorrhage (Figure 2A and B).

Following discussions with her medical oncologist, 120 mg
oral belzutifan was initiated once daily. After 2 months of
this treatment regimen, her RCHs demonstrated a favorable
response (Figure 2C and D). However, she also developed
symptomatic anemia, and her hemoglobin decreased to
87 mg/dL. Belzutifan was temporarily discontinued for
1 week, and she underwent infusion of two units of packed
red blood cells. At present, she remains systemically stable
on a reduced dose of 80 mg oral belzutifan once daily. At
her latest ophthalmic examination, her VA was 20/50 OD. A
follow-up FA performed 10 months after initiating belzutifan
showed no new RCHs (Figure 2E and F).

DISCUSSION

Our report contributes to the growing body of evidence
demonstrating the regression of RCHs following treatment
with oral HIF-2a. inhibitors,™> which has typically been
initiated to address other types of VHL-associated tumors.
Such reports suggest the effectiveness of oral HIF-2a
inhibitors as an option for managing refractory RCHs, as
was demonstrated with our patient.

Barriers to Treating RCHs With Oral Belzutifan

While CNS hemangioblastomas are listed in the current
guidelines for initiation of belzutifan, RCHs are not
recognized as an independent indication for oral belzutifan
therapy. One anticipated barrier is the substantial cost
associated with oral belzutifan treatment, especially
given the prevalence of RCHs among patients with VHL.
However, for patients with only one seeing eye or who
develop bilateral vision-threatening RCHs, oral belzutifan
may be the only hope to prevent total blindness.

While most patients who initiate treatment for alternative
indications begin with a daily dose of 120 mg, some patients
may need a lower dose due to adverse effects. Large-scale,
comprehensive studies are warranted to investigate the
minimum effective dose to treat or stabilize RCHs.

Imaging Pearls

While fundoscopy and wide-angle fundus imaging
remains valuable, it was inadequate in monitoring areas of
the retina that had become obscured by scarring. Periodic
FA is crucial in documenting changes in tumor size and
vascularity,'® especially in areas difficult to assess clinically.
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HOPE AMID A LIFETIME RISK FOR TUMORS

VHL syndrome predisposes individuals to developing
tumors across multiple organ systems over their lifetime.
Currently, RCHs are not listed as an independent indication
for initiating belzutifan therapy. Our case is a compelling
example of a positive response of RCHs to oral belzutifan.
Future research will provide valuable insights into the
potential of oral HIF-2a inhibitors as a game-changing
therapeutic option for patients with vision-threatening
VHL-associated RCHs. m
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