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Abstract

BACKGROUND

Immune checkpoint inhibitors have revolutionized the treatment of patients with
unresectable metastatic malignant melanoma. In addition to systemic side effects,
several usually mild ocular adverse effects have been reported. We report a case of
rarely reported vision-threatening bilateral panuveitis with serous retinal detachment,
thickened choroid, and chorioretinal folds associated with dabrafenib and trametinib
targeted therapy for B-Raf proto-oncogene serine/threonine kinase (BRAF) mutant

metastatic cutaneous melanoma.

CASE SUMMARY

A 59-year-old female patient with metastatic melanoma treated with dabrafenib and
trametinib presented with blurry vision and central scotoma lasting for 3 d in both eyes.
Clinical examination and multimodal imaging revealed inflammatory cells in the
anterior chamber, mild vitritis, bullous multiple serous retinal detachments, and

chorioretinal folds in both eyes. Treatment with dabrafenib and trametinib was
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suspended, and the patient was treated with topical and intravenous corticosteroids
followed by oral corticosteroid treatment with a tapering schedule. One and a half
months after the disease onset, ocular morphological and functional improvement was
noted. Due to the metastatic melanoma dissemination, BRAF/mitogen-activated
protein kinase inhibitors were reintroduced and some mild ocular adverse effects

reappeared, which later subsided after receiving oral corticosteroids.

CONCLUSION

Patients on combination therapy with dabrafenib and trametinib may rarely develop
severe bilateral panuveitis with a good prognosis. Further studies have to establish
potential usefulness of ophthalmological examination for asymptomatic patients.

Furthermore, appropriate guidelines for managing panuveitis associated with

dabrafenib and trametinib should be established.
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Core Tip: The effectiveness of Raf proto-oncogene serine/threonine kinase
(BRAF)/mitogen-activated protein kinase (MEK) inhibitor therapy in terms of
prolonging survival has revolutionized the treatment of metastatic melanoma and other
cancers. Consequently, widespread use in several metastatic cancers could be
anticipated in the future. Therefore, all possible adverse effects should be described. We
report a case of very rare and severe bilateral panuveitis with transient visual loss
associated with treatment of metastatic malignant melanoma. The purpose of our case

report is to raise awareness of possible severe bilateral panuveitis associated with

2/9




immune checkpoint inhibitor therapy and to show that ocular symptoms subside with
BRAF/MEK inhibitor discontinuation and/or systemic corticosteroids. Further studies
should establish guidelines for panuveitis management and evaluate the importance of

ophthalmological examination for asymptomatic patients.

INTRODUCTION

Targeted therapy drugs including B-Raf proto-oncogene serine/threonine kinase
(BRAF) and mitogen-activated protein kinase (MEK) inhibitors have markedly
improved the progression-free survival rate in unresectable BRAF mutant metastatic
melanomal'l. Both drugs inhibit the mitogen-activated protein kinase (MAPK) pathway
and are commonly used in combination because BRAF inhibitor monotherapy
resistance usually develops in 6-8 mol2l. MEK inhibitors in combination help to
overcome the described resistance, which further prolongs the overall survivalll.
Although benefits on overall survival rate are unequivocal, several adverse effects have
been reported!. In patients on MEK inhibitor treatment, ocular adverse effects are very
common, with an incidence of up to 90%. Ocular side effects range from blurred vision,
periorbital oedema, and dry eyes to retinal toxicities such as MEK-associated
retinopathy, retinal vein occlusion, and panuveitisl5l. A study orted ocular adverse
effects in 22% of 568 patients treated with the BRAF inhibitor vemurafenib. The most
common side effects were uveitis (4%), conjunctivitis (2.8%), and dry eyes (2.0%)6l. A
small case series of seven patients on vemurafenib treatment for metastatic melanoma
reported bilateral non-granulomatous anterior uveitis as a side effect that responded
well to local corticosteroid therapy, justifying continuation of vemurafenib treatment. In
one patient, explosive bilateral panuveitis with hand movements visual acuity was
describedl?l. Although there are some published studies investigating ocular adverse
effects with BRAF or MEK inhibitor monotherapy, there are only few case reports
describing ocular side effect associated with the combination therapy with dabrafenib
and trametinibl®10l. Albertini et al published a case report in which dabrafenib and

trametinib therapy was associated with multifocal choroiditis reactivation and
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secondary choroidal neovascularization, which were successfully treated with
ranibizumab/8l. Another case report with the same combination therapy was published,
reporting a patient with bilateral non-granulomatous panuveitis, pachychoroid,
chorioretinal folds, and multiple foci of subretinal fluid accumulation. In this study,
dabrafenib discontinuation and local corticosteroid treatment resulted in improved
visual acuity and resolved serous neurosensory detachmentsl®. Another article
reporting a patient on dabrafenib and trametinib therapy described bilateral
intermediate uveitis with late optic disc fluorescein leakage on angiography and 6/6

visual acuity[10],

CASE PRESENTATION

Chief complaints
A 59-year-old female patient presented to the University Eye Hospital complaining of

vision worsening.

History of present illness
At presentation, the patient reported bilateral central scotoma and vision loss for about

3d.

History of past illness

From childhood, the patient has had recurrent herpetic keratouveitis episodes in the
right eye. From 2014, she has been treated at the Oncology Institute Ljubljana for skin
melanoma. In 2014, she underwent surgical removal of skin melanoma in the
abdominal area (Clark IV, Breslow 4mm, 5 mitoses/mm?2) with no ulceration, one
positive sentinel node in the left armpit, and 20 axillar lymph nodes with no metastasis.
She had been treated with adjuvant high dose interferon alpha for 1 year. Afterwards,
between 2017 and 2019, she underwent four melanoma metastases metastasectomies
(RO) in different parts of the left breast, and radiotherapy (50 Gy) after the last

metastasectomy. In July 2019, a fifth relapse (9 mm lesion) in the left breast was
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assessed by Positron emission tomography-computed tomography (PET-CT) and
cytologically confirmed. After the patient refusing a mastectomy, systemic treatment
with the checkpoint PD1 inhibitor pembrolizumab was initiated as PCR analysis
confirmed BRAF V600E mutation. The treatment was discontinued after the fourth
course, as she developed immune related pneumonitis that was successfully treated
with oral corticosteroids. In January 2020, progression with new subcutaneous
melanoma metastases under the left breast occurred and treatment with BRAF/MEK
inhibitors (dabrafenib and trametinib) was prescribed. After the second course of
treatment, PET-CT showed a complete response with metastases regression. At the time
of presentation to the eye hospital, in August_2020, she was taking BRAF/MEK
inhibitors for metastatic malignant melanoma (dabrafenib 150 mg twice daily and

trametinib 2 mg once daily) with no side effects.

Personal and family history g
)
Apart from the aforementioned past illnesses, the patient’s personal and family history

was unremarkable.

Physical examination

At presentation, the patient’s best corrected visual acuity was 0.5 in both eyes measured
using the Snellen chart, and her intraocular pressure was 21 mmHg in the right eye (RE)
and 18 mmHg in the left eye (LE). She had corneal scarring on her RE, and non-
granulomatous endothelial precipitates, anterior chamber cells 2+, and vitritis with cells
2+ in both eyes. Fundus examination revealed multiple serous exudative neurosensory

detachment around the optic nerve discs, vascular arcades, and macula in both eyes.

Laboratory examinations
Blood tests excluded infectious uveitis causes [Bartonella sp., Borrelia sp., Treponema

pallidum, Toxoplasma gondii, QuantiFERON-TB Gold (QFT)]. Only Toxoplasma gondii 1gG
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antibodies were positive (66.40 IU/mL). Serum testing, aqueous, and vitreous humor

samples to exclude herpetic infection were not obtained.

aging examinations
Optical coherence tomography (OCT) in the right eye revealed serous neurosensory
retinal detachment temporal to the optic nerve disc, pachychoroid, and chorioretinal
folds. OCT in the LE showed a subfoveal bullous serous exudative detachment with
chorioretinal folds and pachychoroid (Figure 1). Fluorescein and indocyanine-green
angiography revealed bilateral asymmetric (more in the LE) extensive leakage from the
optic nerve discs and small hyperfluorescent spots at the upper temporal vascular
arcade with leakage in the later phases. Moreover, in all four quadrants of the
peripheral retina, extensive fluorescein leakage in later stages was observed (Figure 2)
in both eyes. Echography revealed thickened choroid with lower internal reflectivity in
both eyes, and serous retinal detachment in the LE. CT of the head and chest X-ray were

unremarkable.

FINAL DIAGNOSIS

The final diagnosis of the presented case was bilateral immune checkpoint inhibitor-

induced panuveitis.

TREATMENT

Due to the history of recurrent herpetic keratouveitis, the patient was empirically
treated with intravenous acyclovir, topical corticosteroids, and mydriatics at
presentation. After a negative infectious uveitis work-up, the patient was treated with
intravenous methylprednisolone (500 mg) for 3 d. Afterwards, steroid treatment was
switched to oral methylprednisolone (64 mg) with a tapering schedule. Meanwhile,

antiviral treatment with oral acyclovir (400 mg) twice daily was continued.

OUTCOME AND FOLLOW-UP
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After the high dose systemic corticosteroid treatment with a tapering schedule, ocular
morphological and functional outcomes improved. At the next follow-up, 1.5 mo after
the ocular adverse effects onset, the patient’s best corrected visual acuity improved to
0.7 (RE) and 1.0 (LE). Inflammation in the anterior chamber and vitritis resolved. OCT
revealed complete subretinal fluid reabsorption and chorioretinal fold resolution.

As the cause of the ocular changes was not clear, the MEK inhibitor was discontinued
first; however, choroidal thickening and subretinal fluid reoccurred after the second
cycle. Therefore, the BRAF inhibitor was discontinued and the MEK inhibitor was
reintroduced, but the choroidal thickening and subretinal fluid persisted. Meanwhile,
the patient was on low-dose peroral maintenance corticosteroid therapy. Because of the
persistence of ocular adverse effects, BRAF/MEK inhibitor treatment was terminated,
which resulted in the resolution of ocular adverse effects.

The patient continued with the regular follow-ups. After progression of the
melanoma half a year later with the dissemination in the lungs, the BRAF/MEK
inhibitors were reintroduced (vemurafenib and cobimetinib) along with peroral
methylprednisolone (16 mg). At the time of writing this article, the patient’s ocular
condition is unremarkable. She is on the second course of vemurafenib and cobimetinib
treatment and her systemic condition is rapidly improving. The patient is not candidate

for immunotherapy, as she developed grade 3 immune related pneumonitis.

DISCUSSION

Immunotherapy and targeted drugs therapy have recently become the new standard of
care for patients with unresectable metastatic malignant melanoma, significantly
improving the overall survival®l. As with any new drug arrival on the market, the
prevalence and severity of adverse effects are not well established. There are many
published studies reporting ocular adverse effects associated with MEK or BRAF
inhibitor monotherapyl®611l; however, studies on combined therapy are lacking. To the
best of our knowledge, there are only few published case reports reporting ocular

adverse effects associated with dabrafenib and trametinib combined therapy!®1%. Our
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case report closely resembles a case report published by Draganova et al, in which
bilateral panuveitis, serous retinal detachment, chororetinal folds, and pachychoroid
were described®. In both case reports, dabrafenib and trametinib treatment was
suspended, which resulted in significant functional and morphological improvement in
1-1.5 mo. After ruling out infectious causes of panuveitis, the patient was treated with
intravenous corticosteroids (3 d) followed by oral corticosteroid treatment with a
tapering schedule.

Because the patient had keratouveitis in the past and due to the immunosuppression
with BRAF/MEK inhibitors, we started the treatment with oral acyclovir empirically at
presentation. Although non-specific anterior uveitis and vitritis could be a sign of
herpetic related panuveitis, multimodal imaging of the chorioretina excluded herpes
simplex virus (HSV) involvement. In acute retinal necrosis (ARN) or progressive outer
retinal necrosis (PORN), which are inflammatory conditions due to the varicella-zoster
virus and HSV, necrotizing retinitis and occlusive arteritis are characteristic signsl'2,
which were not present in our patient. On the other hand, severe multiple subretinal
serous retinal detachments and thick choroid, which were present in our patient, are not
present in ARN and PORN. Serum testing_for herpesvirus antibodies was not
performed because it has been reported that it does not add any value in the diagnosis
of ARN or PORNI"2, Of all blood tests, only Texeplasma gondii 1gG antibodies were
positive. In adults, IgG antibodies against Toxoplasma gondii can be detected from 22.5%
to more than 80% of peoplel3l. Due to the low diagnostic value of Toxoplasma gondii IgG
antibodies and no other clinical signs suggesting ocular toxoplasmosis, this diagnosis
was excluded.

The corticosteroid treatment paradigm for non-infectious uveitis is well
established'4l, which raises the question about corticosteroid treatment effectiveness in
panuveitis induced by dabrafenib and trametinib. As described, after a consultation
with our oncologist, we decided to discontinue the treatment with BRAF and MEK
inhibitors, which resulted in the resolution of ocular adverse effects and metastatic

melanoma dissemination. As seen in our case, stopping the BRAF and MEK inhibitor
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treatment can lead to melanoma dissemination, which can have an important impact on
the survival. Since BRAF/MEK inhibitor treatment is the standard care for BRAF
mutated melanoma patients, either in adjuvant or metastatic setting, we should be
aware of possible ocular adverse effects including severe panuveitis. Moreover, due to
the frequent ocular side effects of these medications, it might seem reasonable to
schedule an ophthalmological examination for asymptomatic patients during the
treatment. Along with the BRAF/MEK inhibitor treatment, patients could be treated
with corticosteroids as well. The possibility of the adrenal gland suppression and other
possible side effects of long-term corticosteroid treatment should be discussed with the
patients.

The mechanism behind BRAF/MEK inhibitor induced panuveitis, which clinically
closely resembles the Vogt-Koyanagi-Harada (VKH) diseasel'>], remains unclear. In the
VKH disease pathogenesis, CD4+ and CD8+ cells (T cells) target melanocytic antigens
in the choroid and RPE, which impair the outer blood retinal barrier(l¢l. BRAF/MEK
inhibitors interfere with the MAPK pathway, which is involved in the T-cell receptor
signaling pathway!!7l. This interference could lead to similar changes in the choroid and

RPE as observed in VKH diseasell5l,

CONCLUSION

In conclusion, MAPK pathway inhibition can very rarely lead to severe panuveitis in
both eyes, which tends to resolve within months with treatment discontinuation and/or
treatment with corticosteroids. Further studies are needed to determine optimal
monitoring for these patients to exclude ocular adverse effects, and to establish

treatment protocols if side effects occur.

9/9




71571 _Auto _Edited.docx

ORIGINALITY REPORT

Ou

SIMILARITY INDEX

PRIMARY SOURCES

H B O B

. : 0
www.ncbi.nlm.nih.gov 36 words — | %

Internet

'I'Eu'nJung Park, Yeoun Sook Fhun, Na'mJu Moor?. 21 words — 1 %
Bilateral Delayed Nonarteritic Anterior Ischemic

Neuropathy Following Acute Primary Angle-closure Crisis",

Journal of the Korean Ophthalmological Society, 2018

Crossref

C. Re;teghlnl, S. (.jayahen, D..Ga|b.Ia!tI, R. Granata,.S. 14 words — 1 %
Alfieri, C. Bergamini, P. Bossi, L. Licitra, L.D. Locati.

"Management of tyrosine kinase inhibitors (TKI) side effects in
differentiated and medullary thyroid cancer patients”, Best

Practice & Research Clinical Endocrinology & Metabolism, 2017

Crossref

S S 0
Itnci_\;rzsectara.spandldos publications.com 14 words — 1 /0
: 0
I\:}:{\:r\:]\é\t/.WJgnet.com 13 words — 1 /0
. 0
docksci.com 10 words — < 1 /0

Internet

L 0
editorialrestauro.com.mx 10 words — < '] /0

Internet



www.frontiersin.org

Internet

www.science.gov

Internet

ON
ON

10 words — < 1%

10 words — < 1%

<10 WORDS
<10 WORDS



