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Case Report: Asymptomatic
macular edema in ozanimod
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Elisabetta Pilotto1,2 and Marco Puthenparampil 1,3
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We report the case of a 61-year-old patient with relapsing–remitting multiple

sclerosis (RRMS) who developed asymptomaticmacular edema (ME) after initiation

of ozanimod, a sphingosine-1-phosphate receptor (S1PR) modulator. The patient

had a history of completely resolved central serous choroidopathy (CSC) in the

right eye. Following a recent clinical worsening and a new brain lesion, ozanimod

was started after appropriate screening, including ophthalmological evaluation.

Three months into treatment, an OCT performed as part of routine monitoring

revealed ME in the contralateral (left) eye, despite the absence of visual symptoms.

Ozanimodwas discontinued, andME progressively resolved over the subsequent 2

months. This case underscores the importance of ophthalmological monitoring

even in asymptomatic patients, especially those with known risk factors such as

prior retinal pathology. ME is a rare but recognized adverse event associated with

all approved -imod therapies for MS, including ozanimod. Although the exact

pathophysiology remains unclear, involvement of the inner blood–retina barrier via

S1PR1 internalization has been hypothesized. Given ozanimod’s long half-life and

active metabolites, ME resolution may be delayed after drug withdrawal. This

report highlights the relevance of interdisciplinary management and the utility of

OCT in early detection of asymptomatic ocular adverse events during S1PR

modulator therapy.
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Introduction

Ozanimod is a sphingosine 1-phosphate (S1P) receptor 1 and 5 (S1PR1-5) modulator

(1) approved in many countries for the treatment of relapsing–remitting multiple sclerosis

(RRMS) (2–6). S1P modulators define a class of drugs that includes fingolimod, siponimod,

ponesimod, and ozanimod (generically referred to as “-imod”) that differently bind

different S1PR (7, 8). Indeed, S1P can bind five different receptors, mediating a broad

range of functions in different organs, acting locally and systemically (9). The high
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concentration in blood is particularly relevant to maintaining the

lymphocyte trafficking. Indeed, a lymphocyte crosses high

endothelial venules thanks to a chemokine gradient (that drives

the lymphocyte homing), but in the absence of any specific antigen

recognition, they leave the lymph nodes following the S1P gradient.

The relevance of the S1P gradient is further stressed by the

inactivation of its receptor on lymphocytes after antigen

recognition, when these cells express CD69, which blocks S1PR,

hampering the egress (10). Additional evidence consists in the

-imod induced lymphopenia that completely reverts after -imod

discontinuation (11). The main receptor involved in lymphocyte

trafficking is S1PR1, which is the only S1P receptor targeted by all

-imod. Indeed, lymphopenia (from mild to life threatening) is a

common, drug-class-related adverse event. In addition, the

sequestration of pathogenic lymphocytes in the lymph nodes, the

effect on S1PR1 might also be relevant for the attenuation of local

inflammation driven by microglia and infiltrating T cells (12). In

addition to the effect on peripheral immune system and local

inflammation, S1P1, S1P2, and S1P3 act also on endothelial

barrier, regulating their functional integrity (9, 13). Indeed,

sustained concentration of fingolimod might downregulate S1PR1

on the surface of endothelial cells, reducing the expression of

occluding, breaking the tight junctions and facilitating vascular

leackage (13). This effect might explain macular edema (ME), which

has been reported as an adverse event occurring in patients with

RRMS treated with all S1PR. For ozanimod, the European Medical

Agency states that “Macular oedema [.] was observed with ozanimod

in patients with pre-existing risk factors or comorbid conditions,”

thus recommending to perform “ophthalmological evaluation prior

to treatment initiation with ozanimod and have follow-up

evaluations while receiving therapy.” Here, we report the case of a

pwMS with a previous history of completely reverted central serous

choroidopathy (CSC) in the right eye who started ozanimod and

developed an asymptomatic ME in the left eye that was identified by

OCT after 3 months from the first administration of ozanimod and

remitted progressively but slowly after 2 months. The written

patient consent for data publication was obtained.
Case description

A 61-year-old patient with RRMS reported a mild but

progressive reduction of left leg performance in the last 2 years.

His disease onset was 20 years before, but he was clinically and

radiologically stable for all these years, and he declined to start a

disease-modifying treatment for MS. At the clinical evaluation

performed in September 2024, a brain MRI revealed a new

juxtacortical parietal lesion, while his Expanded Disability Status

Scale was 3.5. Given his clinical course and the recent accumulation

of a white matter lesion, a treatment with an -imod was indicated.

Because of his age (> 61 years old), siponimod could not be

administered (in Italy, if a patient’s age is higher than 61 years

old, the drug is not refunded by the healthcare system), and thus

ozanimod was started in November 2024, after normal blood tests

(15 October 2025: Lymphocytes 1,630/µl) and dermatological,
Frontiers in Ophthalmology 02
ophthalmological, and ECG evaluations. Particularly, the

ophthalmological evaluation before administration was required

by the medical history of CSC in the right eye. Three months later,

the patient reported a subjective improvement of fatigue (that

started after 500 m instead of 200 m), with a stable Expanded

Disability Status Scale (3.5). While a blood examination performed

at month 3 showed a moderate lymphopenia (3 February 2025:

Lymphocytes 530/µl, −67.5% from baseline values in 3 months),

OCT revealed asymptomatic ME in the left eye (Figure 1A).
Diagnostic assessment

Due to the reported ME in ozanimod-treated RRMS, ozanimod

was thus discontinued. The strong decrease of lymphocytes

observed in just 3 months (about −70%) supported the strong

effect of ozanimod on S1PR1, possibly linked to ME. During the

next 61 days, OCT reported a progressive and almost complete ME

resolution (Figures 1B, C). Moreover, the lymphocyte count also

rapidly increased (26 March 2025: Lymphocytes 1200/µl), allowing

us to start a different treatment for MS. Our patient started

teriflunomide, discontinuing it spontaneously after a few weeks

and reporting increased blood pressure values.
Discussion

In a recent meta-analysis on randomized clinical trials, seven

cases of ME (incidence rate 0.8/1,000 patient years) were reported

(14). Four of them were described in pwMS treated with ozanimod

0.92 mg. All cases had pre-existing risk factors, including CSC, and

developed ME 15 to 366 days after the first administration of

ozanimod. In all cases but one, ozanimod was discontinued.

These data confirmed that ME is a rare adverse event in

ozanimod-treated pwMS. The presence of a risk factor induced us

to monitor our patient, performing an OCT already 3 months after

the first administration, even in the absence of any symptom.

Obviously, we cannot exclude that our patient would have

become symptomatic during the following days/months; actually,

we believe that probably that would have been the case. Although

the link between -imod and ME has already been described deeply

from an epidemiological point of view, the mechanisms driving

S1PR modulator-induced ME have not been fully clarified.

Nevertheless, the action of -imod on S1PR1 expressed on the

inner blood–retina barrier (iBRB) has been proposed, since the

interaction with this receptor might drive its internalization,

modifying the fluid homeostasis among iBRB, finally leading to

intraretinal edema and foveal detachment (15). Interestingly, the

S1PR1 is the sole receptor on which all -imod approved for MS act.

Moreover, in all of them [Siponimod (16), Ozanimod (14),

Ponesimod (17), and Fingolimod (18)], ME has been reported.

In our case ME took about 2 months to revert completely. This

might be explained by the patient’s medical history but probably

also by the long half-life of its principal metabolites (CC112273,

11 days). Interestingly, the almost complete elimination of
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ozanimod and its metabolites occurs between day 55 (5 half-lives,

97% of drug elimination) and day 66 (98.4%). In conclusion, ME is

a typical adverse event in -imod-treated pwMS, that might also be

asymptomatic but that completely reverses spontaneously.

However, the long half-life of ozanimod and its metabolites might

require more time from drug withdrawal for a complete resolution.

In patients at risk for their medical history, a tight OCT follow-up

should be planned.
Ethics statement

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

VM: Conceptualization, Data curation, Methodology, Supervision,

Visualization, Writing – original draft, Writing – review & editing.

TT: Investigation, Visualization, Writing – review & editing. EB:

Supervision, Visualization, Writing – review & editing. MG: Writing –

review&editing. FR:Writing– review&editing. FB:Writing– review&

editing. PG:Writing – review& editing. PP:Writing – review& editing.
Frontiers in Ophthalmology 03
EP:Writing – review & editing. MP:Writing – original draft, Writing –

review & editing.
Funding

The author(s) declare financial support was received for the

research and/or publication of this article. Open Access funding

provided by Università degli Studi di Padova | University of Padua,

Open Science Committee.
Conflict of interest

VM, TT, EB, MG, FB, and EP have nothing to disclose. FR

reports grant from Almirall, Teva, Sanofi Genzyme, Merck Serono,

Biogen Italy, Novartis; consultancy for Novartis, Biogen Italy,

Sanofi Genzyme. PG reports grant, consultancy, and board

membership for Almirall, Teva, Sanofi Genzyme, Merck Serono,

Biogen Italy, Novartis, Roche, Bristol Myers Squibb, Janssen, and

Alexion. PP reports grant from Almirall, Teva, Sanofi Genzyme,

Merck Serono, Biogen Italy, Novartis, Roche; consultancy for

Novartis, Biogen Italy, Sanofi Genzyme, Roche. MP, reports travel

grants, consultancy, and board membership from Almirall, Sandoz,

Teva, Sanofi, Merck Serono, Biogen, Novartis, Bristol Myers Squibb,
FIGURE 1

Asymptomatic development and resolution of macular edema following the treatment with ozanimod. The figure illustrates vertical macular OCT
scans. (A) The presence of asymptomatic microcystic macular edema detected 3 months after treatment initiation (orange arrows indicate the
edema), and involving both inner and our nuclear layers, which appear thickened. (B) Progressive reduction of the microcystic macular edema 22
days after treatment discontinuation, now involving mainly the inner nuclear layer, which is still thickened. Outer nuclear layer thickness in normal
and no more microcystic macular edema is detected. (C) Almost complete regression of macular edema approximately 61 days after discontinuation
of Ozanimod. Only a mild inner nuclear layer thickening with microcyst macular edema can be detected.
frontiersin.org

https://doi.org/10.3389/fopht.2025.1632065
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org


Mauceri et al. 10.3389/fopht.2025.1632065
Janssen, and Alexion. Reports grant for Merck Serono, Roche,

Sandoz, and Alexion.
Generative AI statement

The author(s) declare that no Generative AI was used in the

creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure
Frontiers in Ophthalmology 04
accuracy, including review by the authors wherever possible.

If you identify any issues, please contact us.
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.
References
1. Scott FL, Clemons B, Brooks J, Brahmachary E, Powell R, Dedman H, et al.
Ozanimod (RPC1063) is a potent sphingosine-1-phosphate receptor-1 (S1P1) and
receptor-5 (S1P5) agonist with autoimmune disease-modifying activity. Br J
Pharmacol. (2016) 173:1778–92. doi: 10.1111/bph.13476

2. Cohen JA, Comi G, Selmaj KW, Bar-Or A, Arnold DL, Steinman L, et al. Safety
and efficacy of ozanimod versus interferon beta-1a in relapsing multiple sclerosis
(RADIANCE): a multicentre, randomised, 24-month, phase 3 trial. Lancet Neurol.
(2019) 18:1021–33. doi: 10.1016/S1474-4422(19)30238-8

3. Comi G, Kappos L, Selmaj KW, Bar-Or A, Arnold DL, Steinman L, et al. Safety and
efficacy of ozanimod versus interferon beta-1a in relapsing multiple sclerosis (SUNBEAM): a
multicentre, randomised, minimum 12-month, phase 3 trial. Lancet Neurol. (2019) 18:1009–
20. doi: 10.1016/S1474-4422(19)30239-X

4. Cohen JA, Arnold DL, Comi G, Bar-Or A, Gujrathi S, Hartung JP, et al. Safety and
efficacy of the selective sphingosine 1-phosphate receptor modulator ozanimod in
relapsing multiple sclerosis (RADIANCE): A randomised, placebo-controlled, phase 2
trial. Lancet Neurol. (2016) 15:373–81. doi: 10.1016/S1474-4422(16)00018-1

5. Cohen JA, Comi G, Arnold DL, Bar-Or A, Selmaj KW, Steinman L, et al.
Efficacy and safety of ozanimod in multiple sclerosis: Dose-blinded extension of a
randomized phase II study. Multiple Sclerosis J. (2019) 25:1255–62. doi: 10.1177/
1352458518789884

6. Cree BAC, Selmaj KW, Steinman L, Comi G, Bar-Or A, Arnold DL, et al. Long-
term safety and efficacy of ozanimod in relapsing multiple sclerosis: Up to 5 years of
follow-up in the DAYBREAK open-label extension trial. Multiple Sclerosis J. (2022)
28:1944–62. doi: 10.1177/13524585221102584

7. Scott FL, Clemons B, Brooks J, Brahmachary E, Powell R, Dedman H, et al.
Ozanimod (RPC1063) is a potent sphingosine-1-phosphate receptor-1 (S1P1) and
receptor-5 (S1P5) agonist with autoimmune disease-modifying activity. Br J
Pharmacol. (2016) 173:1778–92. doi: 10.1111/bph.13476

8. Hla T, Brinkmann V. Sphingosine 1-phosphate (S1P): Physiology and the effects of
S1P receptor modulation. Neurology. (2011) 76:S3–8. doi: 10.1212/WNL.
0b013e31820d5ec1
9. Coyle PK, Freedman MS, Cohen BA, Cree BAC, Markowitz CE. Sphingosine 1-
phosphate receptor modulators in multiple sclerosis treatment: A practical review. Ann
Clin Transl Neurol. (2024) 11:842–55. doi: 10.1002/acn3.52017

10. Notario L, Alari-Pahissa E, Albentosa A, Leiva M, Sabio G, Lauzurica P. Anti-
CD69 therapy induces rapid mobilization and high proliferation of HSPCs through S1P
and mTOR. Leukemia. (2018) 32:1445–57. doi: 10.1038/s41375-018-0052-x

11. Balzano N, Di Napoli R, Fraenza F, Di Giulio Cesare D, Moreggia O, Cardillo M,
et al. Lymphopenia associated with sphingosine 1-phosphate receptor modulators
(S1PRMs) in multiple sclerosis: analysis of European pharmacovigilance data.
Pharmacol Rep. (2025) 77:775–88. doi: 10.1007/s43440-025-00725-6

12. Musella A, Gentile A, Guadalupi L, Rizzo FR, De Vito F, Fresegna D, et al.
Central modulation of selective sphingosine-1-phosphate receptor 1 ameliorates
experimental multiple sclerosis. Cells. (2020) 9:1290. doi: 10.3390/cells9051290

13. SchuhmannMK, Bittner S, Meuth SG, Kleinschnitz C, Fluri F. Fingolimod (FTY720-
P) does not stabilize the blood–brain barrier under inflammatory conditions in an in Vitro
model. Int J Mol Sci. (2015) 16:29454–66. doi: 10.3390/ijms161226177

14. Selmaj KW, Cohen JA, Comi G, Bar-Or A, Arnold DL, Steinman L, et al. Ozanimod
in relapsing multiple sclerosis: Pooled safety results from the clinical development program.
Mult Scler Relat Disord. (2021) 51:102844. doi: 10.1016/j.msard.2021.102844

15. Lee JF, Gordon S, Estrada R,Wang L, SiowDL,Wattenberg BW, et al. Balance of S1P1
and S1P2 signaling regulates peripheral microvascular permeability in rat cremaster muscle
vasculature.Am J Physiol Heart Circ Physiol. (2008) 296:H33. doi: 10.1152/ajpheart.00097.2008

16. Li Q, Jing LJ, Li Y, Jia Y. Macular edema after siponimod treatment for multiple
sclerosis: a case report and literature review. BMC Neurol. (2023) 23:286. doi: 10.1186/
s12883-023-03333-0

17. Singh H, Patel K, Port A. Ponesimod-associated macular edema: onset and
resolution. J Vitreoretin Dis. (2023) 8:97. doi: 10.1177/24741264231215537

18. Khan AA, Gutlapalli SD, Sohail M, Patel P, Midha S, Shukla S, et al. Fingolimod-
associated macular edema in the treatment of multiple sclerosis. Cureus. (2023) 15:
e41520. doi: 10.7759/cureus.41520
frontiersin.org

https://doi.org/10.1111/bph.13476
https://doi.org/10.1016/S1474-4422(19)30238-8
https://doi.org/10.1016/S1474-4422(19)30239-X
https://doi.org/10.1016/S1474-4422(16)00018-1
https://doi.org/10.1177/1352458518789884
https://doi.org/10.1177/1352458518789884
https://doi.org/10.1177/13524585221102584
https://doi.org/10.1111/bph.13476
https://doi.org/10.1212/WNL.0b013e31820d5ec1
https://doi.org/10.1212/WNL.0b013e31820d5ec1
https://doi.org/10.1002/acn3.52017
https://doi.org/10.1038/s41375-018-0052-x
https://doi.org/10.1007/s43440-025-00725-6
https://doi.org/10.3390/cells9051290
https://doi.org/10.3390/ijms161226177
https://doi.org/10.1016/j.msard.2021.102844
https://doi.org/10.1152/ajpheart.00097.2008
https://doi.org/10.1186/s12883-023-03333-0
https://doi.org/10.1186/s12883-023-03333-0
https://doi.org/10.1177/24741264231215537
https://doi.org/10.7759/cureus.41520
https://doi.org/10.3389/fopht.2025.1632065
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org

	Case Report: Asymptomatic macular edema in ozanimod
	Introduction
	Case description
	Diagnostic assessment

	Discussion
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


