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Purpose

It remains unknown whether choroidal circulation could be altered at the onset of immune checkpoint inhibitor (ICI) uveitis compared with that before ICI treatment. Herein we report a patient with Vogt-Koyanagi-Harada (VKH) disease-like uveitis in the unaffected eye as an immune-related adverse effect (irAE) due to ICIs for metastatic choroidal melanoma who had received enucleation. Moreover, choroidal circulation and choroidal thickness were measured before and after treatment.





Methods

A 58-year-old man had a medical history of enucleation in his left eye due to choroidal melanoma 6 years ago. Metastatic lesions in the gastrointestinal tracts and lung were found, and then he received ICIs three times. About 1 month later, he suffered from blurred vision and metamorphopsia in his right eye. Choroidal circulation was evaluated by mean blur rate (MBR), a relative value showing choroidal blood velocity on laser speckle flowgraphy. Central choroidal thickness (CCT) was measured on optical coherence tomography.





Results

Since ophthalmic findings revealed VKH-like uveitis, oral prednisolone of 30 mg was given for 2 weeks, which were then tapered. MBR was reduced and CCT increased at the onset of ICI uveitis compared with its baseline and resolution after corticosteroid treatment.





Conclusions

Choroidal circulation was disrupted, possibly due to ICI-induced autoinflammatory reaction to the choroid, which was managed by corticosteroid treatment. The combination of MBR and CCT could be a useful biomarker for managing the patients with VKH-like uveitis by ICIs.
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Introduction

Immune checkpoint inhibitors (ICIs) play a key role in treatment options in various unresectable malignancies. Ipilibumab and nivolmab (ipi/nivo) are major ICIs, which involve CTLA-4 and PD-1 among tumor–host immunoreactions (1). ICIs have been considered a major treatment option for patients with advanced melanoma (2, 3). Choroidal melanoma is a common intraocular tumor arising in adults. Enucleation has been one of the major treatment options in Japan, since brachytherapy is uncommon, which is rather common in Eastern and Western countries, though (4). The patients’ prognosis for choroidal melanoma is serious when metastatic diseases occur. ICIs have been recognized as a useful immunotherapy for metastatic choroidal melanoma (5). Since the frequency of choroidal melanoma patients who are treated with ICI after enucleation is likely to increase, ocular oncologists need to share information on managements for such patients.

Although ICI is a new evolutional remedy, there are various side effects related with ICI called immune-related adverse events (irAE). In ophthalmology fields, conjunctivitis and scleritis are the common manifestations, while ICI-induced Vogt-Koyanagi-Harada (VKH) disease-like uveitis (ICI uveitis) is a serious visual disturbance in ophthalmic irAE (6), in which the major symptoms consist of blurred vision and metamorphopsia. However, pathophysiology of ICI uveitis is largely unknown. Laser speckle flowgraphy (LSFG), a blood flow imaging system, is an intraocular circulation measurement tool with non-invasiveness. LSFG utilizes laser scattering to visualize intraocular circulation in two dimensions, which enables ophthalmologists to noninvasively evaluate intraocular circulation in various eyes. The relative value named mean blur rate (MBR) is determined in the macular area, which exclusively reflects choroidal circulation. We have shown that MBR significantly changes in intraocular tumors and its related lesions such as retinal hemangioblastoma (7), optic disc melanocytoma (8), and radiation retinopathy due to choroidal melanoma (9). Moreover, we demonstrated that MBR increased with decreased central choroidal thickness (CCT) following corticosteroid therapy in VKH disease (10); however, there is no report on LSFG application looking at choroidal circulation in managements of ICI uveitis. The authors wondered if choroidal circulation observed by LSFG could be reduced at the onset of ICI uveitis compared with that before ICI treatment.

Muraki et al. reported a patient with choroidal melanoma who, after enucleation, developed liver metastasis treated with local resection of tumors together with nivo alone without irAE (5). However, there are no reports on ICI uveitis arising in a healthy eye in patients with choroidal melanoma following enucleation in the affected eye. Herein we report a patient with irAE in the unaffected eye following ICIs for metastatic choroidal melanoma who had received enucleation in the affected eye. Further, the goal of this study is to assess choroidal circulation changes and validate MBR/CCT as biomarkers.





Case report

A 58-year-old man complained of sudden blurred vision in his right eye (oculus dexter, OD). He had a medical history of enucleation of his left eye (oculus sinister, OS) due to choroidal melanoma 6 years ago. We published the clinicopathological data because the tumor could arise from uncomplicated pachychoroid OS (11). With regard to his right eye before enucleation OS, his best-corrected visual acuity (BCVA) was 1.2 OD with normal intraocular pressure (IOP). Slit-lamp examination revealed no abnormality in the anterior chamber and lens. Color fundus photograph (CFP) showed no abnormality in the fundus OD (Figure 1A). Optical coherence tomography (OCT) depicted thickened choroid, in which CCT was 557 μm (Figure 1B). Fluorescein angiography (FA) revealed no abnormality (Figure 1D), while indocyanine green angiography (ICGA) demonstrated mild leakages from the choroidal veins (Figure 1E, arrows). These findings indicated that his right eye could be diagnosed with uncomplicated pachychoroid (12). Metastatic lesions had been checked using positron emission tomography-computed tomography (PET-CT) every year. However, PET-CT depicted suspicious metastatic lung tumors in December 2023, and gastrointestinal endoscopy revealed pigmented lesions in the stomach. The biopsy from the latter lesions proved metastatic choroidal melanoma. Based on these findings, ipi/nivo was intravenously given two times, and then he suffered from blurred vision, fever, neck pain, general fatigue, tremor of figures, and erectile dysfunction. Ten days after the third injection, he seriously struggled with impaired vision and metamorphopsia OD and visited our ophthalmology outpatient clinic. BCVA deteriorated to 0.5 with normal IOP. There was neither hyperemia nor anterior chamber inflammation. The lens and vitreous were clear. CFP demonstrated multiple serous retinal detachments (SRD) around the posterior pole OD (Figure 2A). OCT depicted not only SRD but also intraretinal fluids and bacillary layer detachments (Figure 2B), indicating severe choroidal inflammation. The choroid was markedly thickened, where CCT was over 800 μm (Figure 2B). The inflammation was diagnosed with ICI uveitis. His human leukocyte antigen (HLA) typing was HLA-A26 and HLA-DRB1*01 and *09. He initially wished to receive a topical corticosteroid therapy, not systemic therapy, because he was worried about the weakness of ICI effects on the metastatic lesions at this moment. Therefore, sub-Tenon injection of triamcinolone acetonide (STTA) (40 mg) was given; however, his ocular symptoms did not improve. Oral prednisolone (30 mg) was started, which was administered for 2 weeks and then tapered gradually. One month later, his BCVA returned to 1.2 OD, and inflammation was resolved. Six months later, he complained of mild photopsia OD, but CFP and OCT revealed that SRD disappeared (Figures 3 A, B). CCT decreased to 575 μm (Figure 3B). He now received 5 mg oral prednisolone every day. ICIs were not given again thereafter, and the irAE has not recurred for 6 months.




Figure 1 | Ophthalmic funduscopy, laser speckle flowgraphy (LSFG), and angiography in right eye 6 years before onset of immune-related adverse effect uveitis. Fundus photography revealed no apparent abnormalities (A). Optical coherence tomography (OCT) depicted relatively thickened choroid in the macula measuring over 500 μm (B). LSFG color map showed normal choroidal circulation in the macula, where mean blur rate (MBR) was 9.5 (C). Fluorescein angiography revealed no abnormalities (D). Indocyanine green angiography (ICGA) demonstrated some leakages from the choroidal vessels (E, arrows).






Figure 2 | Ophthalmic findings including OCT and LSFG in the right eye at the onset of immune-related adverse effect uveitis. Fundus photography demonstrated lots of serous retinal detachments at the posterior pole and around the optic disc (A). OCT depicted marked thickened choroid, measuring over 800 μm (B). LSFG color map revealed colder coloration, in which MBR was 4.7, compared with 9.5 at baseline (C).






Figure 3 | Ophthalmic findings including OCT and LSFG in the right eye 5 months after the onset of immune-related adverse effect uveitis. Fundus photography demonstrated resolution of serous retinal detachment after systemic corticosteroid administration (A). OCT revealed resolution of thickened choroid, measuring around 500 μm, which returned to the baseline level (B). LSFG revealed warmer coloration, in which MBR was 16.3, than that at the onset of uveitis (C).



This study further analyzed choroidal circulatory changes in choroidal blood flows before and after ICI treatments using LSFG. Relative values of intraocular bloodstream velocity were determined as MBR based on the quantitative measurements using LSFG software (LSFG-NAVIR, version 3.1.39.2, Softcare Ltd., Fukuoka, Japan) in accordance with previous reports (10). The MBR values OD are shown in Figure 4 as follows: 9.5, 4.7, 5.0, 8.7, 9.6, 11.3, 14.1, and 16.3 arbitrary units (AU) at the baseline before the onset of ICI uveitis, the onset, 3 days after STTA, and 1–5 months after the systemic corticosteroids, respectively. The MBR of the right eye decreased immediately after STTA and increased gradually after oral prednisolone (Figures 1C, 2C, 3C). The CCT values OD are shown in Figure 4 as follows: 577, >800, >800, 768, 590, 573, 575, and 526 μm at the same evaluation points with LSFG. On the other hand, the simultaneous ocular perfusion pressure (OPP) values OD were 54, 55, 46, 49, 52, 52, 44, and 40 mmHg, demonstrating no significant alterations in the right eye.




Figure 4 | Summary in changes of MBR, CCT, and decimal visual acuity (VA) together with prednisolone (PSL) administrations. MBR decreased, CCT thickened, and VA deteriorated at the onset of ICI uveitis, compared with those at baseline. After stating PSL administration, MBR increased with reduction in CCT while VA recovered.







Discussion

Alterations of choroidal structure and circulation in ICI uveitis are largely unknown. This study for the first time demonstrated that CCT was even thicker at the onset than before (i.e., uncomplicated pachychoroid as baseline) and after the resolution of uveitis. Moreover, MBR was reduced to about one-half values at the onset. CCT decreased and MBR increased together with BCVA recovery after systemic corticosteroid administration. Although there were no histopathological examinations in eyes with ICI uveitis, it has been reported that autoreactive T-cells were activated by ICIs, which might infiltrate the uveal tissues and retinal pigment epithelium possibly expressing immune checkpoint molecules, leading to ICI uveitis (13). Moreover, pleocytosis is rarely noted in patients with ICI uveitis, suggesting that intraocular tissues could be specifically targeted rather than systemic organs (13), although this patient did not receive lumbar puncture. The current CCT and MBR alterations suggest that choroidal blood flow velocities were reduced due to circulation disruption, which might be caused by the activated T-cell infiltration and complement accumulation within the lumens of choroidal vessels together with the stroma of thickened choroid, and by subsequent choroidal endothelial damage.

We previously demonstrated that CCT was thickened while MBR was reduced at the onset of VKH disease, in which CCT reduction with increase in MBR was noted following systemic corticosteroid administration (10). These results indicated similar pathophysiological alterations in choroidal circulations in ICI uveitis. However, the previous studies on choroidal circulations in VKH disease had limitations on unknown baseline situations (10), because it was impossible to know CCT and MBR before the onset of uveitis. Therefore, there is a possibility that ophthalmologists could underestimate CCT and MBR recovery; that is, choroidal circulations in some patients with VKH disease might not have completely recovered but indeed were evaluated as complete recovery. Such a discrepancy potentially comes from an unknown baseline status of CCT and MBR. In case of ICI uveitis, it is critical for ophthalmologists to know the baseline status of ophthalmic findings before launching ICI treatment, which allows ophthalmologists to evaluate how the choroidal circulation impairments recovered after corticosteroid administration. Taken together, MBR and CCT could be a useful biomarker to manage patients with ICI uveitis.

The treatment strategy for ICI uveitis could consist of topical corticosteroid injection (STTA or intravitreal injection), systemic corticosteroid administration, and/or discontinuation of ICIs (6) or might include anti-IL-6 and tumor necrosis factor-alpha treatment. This patient had already lost his left eye, and his right eye was affected by ICI uveitis, leading to visual impairments. Thus, the patient strongly hoped to receive urgent topical treatment at the onset of uveitis; we decided to do STTA first and then gave oral corticosteroids. Instead, discontinuation of ICIs would take longer to reduce intraocular inflammation than corticosteroid treatment, and the patient initially did not wish so due to concerns about reduction of treatment efficacy on metastatic lesions.

The susceptibility of the onset and development in ICI uveitis is largely unknown; however, at least two possibilities might be considered: choroidal vascular configurations and HLA typing. This patient demonstrated choroidal vascular hyperpermeability on ICGA with relatively thickened CCT, consistent with uncomplicated pachychoroid (12). The enucleated eye in this patient histologically revealed marked dilated venous lumens, where actin filaments were disrupted in the choroidal vascular endothelial cells (11). These abnormalities might have facilitated extravascular ICI leakages in the non-cancerous choroid, provoked local intensive T-cell reaction, and stimulated cross reactivity to self-antigens (14). The abnormality of choroidal morphology would contribute to the susceptibility to ICI uveitis compared with subjects without the abnormality. Regarding HLA typing, this patient had HLA-A26 and HLA-DRB1*01 and *09. Takeuchi et al. demonstrated that HLA-DRB1*04:05 was involved with VKH-like uveitis by ICI treatment (13), while our patient did not have HLA-DRB1*04:05. However, the previous studies demonstrated that HLA-A26 was significantly correlated with panuveitis such as in Behcet’s disease (15) and HTLV-1-associated uveitis (16). Therefore, prophylactic low-dose systemic corticosteroids should be considered to prevent ICI uveitis when additional ICIs were given for metastatic melanoma in this patient. Takeuchi et al. analyzed nine patients with ICI uveitis, and five out of nine patients had HLA-A26 (13). HLA-A26 might be a potential factor involving the onset of ICI uveitis; however, the most significant limitation is that this is a single case report. Future studies enrolling a large number of patients would be necessary to prove the correlation.

In conclusion, choroidal circulation was disrupted, possibly due to ICI induced autoinflammatory reaction to the choroid, which was managed by corticosteroid treatment. The combination of MBR and CCT could be a useful biomarker to manage patients with VKH-like uveitis by ICIs.





Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.





Ethics statement

The requirement of ethical approval was waived by Hokkaido University Graduate School of Medicine for the studies on humans because this is a single case report with clinical data. The studies were conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required from the participants or the participants’ legal guardians/next of kin in accordance with the national legislation and institutional requirements. The human samples used in this study were acquired from a by- product of routine care or industry. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.





Author contributions

SK: Conceptualization, Data curation, Investigation, Software, Validation, Visualization, Writing – original draft. YY: Investigation, Methodology, Project administration, Validation, Writing – review & editing. ST: Investigation, Supervision, Writing – review & editing. SI: Supervision, Validation, Writing – review & editing.





Funding

The author(s) declare that no financial support was received for the research and/or publication of this article.





Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.





Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fonc.2025.1492011/full#supplementary-material




References

1. Willsmore, ZN, Coumbe, BGT, Crescioli, S, Reci, S, Gupta, A, Harris, RJ, et al. Combined anti-PD-1 and anti-CTLA-4 checkpoint blockade: Treatment of melanoma and immune mechanisms of action. Eur J Immunol. (2021) 51:544–56. doi: 10.1002/eji.202048747

2. Wolchok, JD, Chiarion-Sileni, V, Gonzalez, R, Grob, JJ, Rutkowski, P, Lao, CD, et al. Long-term outcomes with nivolumab plus ipilimumab or nivolumab alone versus ipilimumab in patients with advanced melanoma. J Clin Oncol. (2022) 40:127–37. doi: 10.1200/JCO.21.02229

3. Larkin, J, Chiarion-Sileni, V, Gonzalez, R, Grob, JJ, Rutkowski, P, Lao, CD, et al. Five-year survival with combined nivolumab and ipilimumab in advanced melanoma. N Engl J Med. (2019) 381:1535–46. doi: 10.1056/NEJMoa1910836

4. Mitamura, M, Kase, S, Suimon, Y, Kanno-Okada, H, and Ishida, S. A case of choroidal melanocytoma treated by transscleral resection: A clinicopathological study. Am J Ophthalmol Case Rep. (2024) 34:102043. doi: 10.1016/j.ajoc.2024.102043

5. Muraki, R, Morita, Y, Ida, S, Kitajima, R, Furuhashi, S, Kiuchi, R, et al. Multimodal therapy with surgery and adjuvant nivolumab for late-onset multiple liver metastases of choroidal Malignant melanoma: a case report. Surg Case Rep. (2020) 6:187. doi: 10.1186/s40792-020-00948-0

6. Martens, A, Schauwvlieghe, PP, Madoe, A, Casteels, I, and Aspeslagh, S. Ocular adverse events associated with immune checkpoint inhibitors, a scoping review. J Ophthal Inflammation Infect. (2023) 13:5. doi: 10.1186/s12348-022-00321-2

7. Mitamura, M, Kase, S, Hirooka, K, and Ishida, S. Laser speckle flowgraphy in juxtapapillary retinal capillary hemangioblastoma: a case report on natural course and therapeutic effect. Oncotarget. (2020) 11:3800–4. doi: 10.18632/oncotarget.v11i42

8. Kikuchi, I, Kase, S, Hashimoto, Y, Hirooka, K, and Ishida, S. Involvement of circulatory disturbance in optic disk melanocytoma with visual dysfunction. Graefes Arch Clin Exp Ophthalmol. (2019) 257:835–41. doi: 10.1007/s00417-019-04257-7

9. Kase, S, Hasegawa, A, Hirooka, K, Endo, H, Noda, K, and Ishida, S. Laser speckle flowgraphy findings in a patient with radiation retinopathy. Int J Ophthalmol. (2022) 15:172–4. doi: 10.18240/ijo.2022.01.26

10. Hirooka, K, Saito, W, Namba, K, Takemoto, Y, Mizuuchi, K, Uno, T, et al. Relationship between choroidal blood flow velocity and choroidal thickness during systemic corticosteroid therapy for Vogt-Koyanagi-Harada disease. Graefes Arch Clin Exp Ophthalmol. (2015) 253:609–17. doi: 10.1007/s00417-014-2927-5

11. Kase, S, Noda, K, and Ishida, S. Histological observation in pachyvessels in a patient with choroidal melanoma. Int J Ophthalmol. (2021) 14:777–9. doi: 10.18240/ijo.2021.05.21

12. Ersoz, MG, Karacorlu, M, Arf, S, Hocaoglu, M, and Sayman Muslubas, I. Outer nuclear layer thinning in pachychoroid pigment epitheliopathy. Retina. (2018) 38:957–61. doi: 10.1097/IAE.0000000000001655

13. Takeuchi, M, Meguro, A, Nakamura, J, Chikagawa, R, Osada, R, Shibuya, E, et al. HLA-DRB1*04:05 is involved in the development of Vogt-Koyanagi-Harada disease-like immune-related adverse events in patients receiving immune checkpoint inhibitors. Sci Rep. (2023) 13:13580. doi: 10.1038/s41598-023-40565-z

14. June, CH, Warshauer, JT, and Bluestone, JA. Is autoimmunity the Achilles' heel of cancer immunotherapy? Nat Med. (2017) 23:540–7. doi: 10.1038/nm.4321

15. Kato, H, Takeuchi, M, Horita, N, Ishido, T, Mizuki, R, Kawagoe, T, et al. HLA-A26 is a risk factor for Behcet's disease ocular lesions. Mod Rheumatol. (2021) 31:214–8. doi: 10.1080/14397595.2019.1705538

16. Kase, S, Namba, K, Kitaichi, N, Iwata, D, Ohno, S, and Ishida, S. Clinical features of human T lymphotropic virus type 1-associated uveitis in Hokkaido, Japan. Jpn J Ophthalmol. (2013) 57:379–84. doi: 10.1007/s10384-013-0244-x




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2025 Kase, Yamashita, Takeuchi and Ishida. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-15-1492011-g003.jpg





OEBPS/Images/fonc-15-1492011-g001.jpg





OEBPS/Images/fonc.2025.1492011_cover.jpg
& frontiers | Frontiers in Oncology

Case Report: Laser speckle flowgraphy in a
patient with uveitis due to immune-related
adverse events by immune checkpoint
inhibitors





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case Report: Laser speckle flowgraphy in a patient with uveitis due to immune-related adverse events by immune checkpoint inhibitors

      

        		

          Purpose

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusions

        



        		

          Introduction

        



        		

          Case report

        



        		

          Discussion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-15-1492011-g004.jpg
MBR [ICIuveitis] CCT (um)

15 MBR >800

10 750
GET

5 500

VA
(decimal) 1 \/A—V/A
05

PSL 3,

(mg) 20
10 STTA
0

X-6 (yeary X:Jan X: Feb X:Mar X:Arp X:May X:Jul





OEBPS/Images/fonc-15-1492011-g002.jpg
oo

MBR:47 .





OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





