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Monitoring subclinical progression in multiple sclerosis-
related optic neuritis to optimize disease-modifying
therapy: a case report and literature review

XU Ziyan, YANG Hui

(State Key Laboratory of Ophthalmology, Zhongshan Ophthalmic Center, Sun Yat-Sen University, Guangdong Province Key
Laboratory of Ophthalmology and Visual Science, Guangzhou 510060, China)

Abstract Objective: To report a case of subclinical disease progression in multiple sclerosis-related optic neuritis (MS-
ON) during dimethyl fumarate (DMF) treatment and to discuss the role of serial monitoring in guiding disease-
modifying therapy (DMT) optimization. Methods: The clinical course, ophthalmic examinations, and treatment
trajectory of a 30-year-old woman with MS-ON initially presenting with acute left optic neuritis were recorded.
Results: Following corticosteroid pulse therapy visual acuity partially recovered, but residual visual field defects
persisted. Over 9 months of DMF therapy, the patient reported no visual complaints; however, optical coherence
tomography (OCT) showed progressive thinning of the left retinal nerve fiber layer (RNFL), and visual field
mean deviation (MD) showed initial fluctuations before progressive deterioration culminating in a clinical
relapse. DMF was discontinued and switched to ofatumumab (OFA). During 1 year of follow-up on OFA, left
eye best-corrected visual acuity (BCVA) improved to 1.0, visual field recovered significantly, and OCT showed
stable RNFL and ganglion cell layer (GCL) thickness, with no further relapses or adverse events. Conclusions:
This case demonstrates that subclinical neuroaxonal degeneration can progress during clinically stable phases of
MS-ON, often manifesting as persistent RNFL thinning ("smoldering” disease activity). Reliance on subjective
symptoms and BCVA alone may delay recognition of ongoing damage. Serial structural and functional
monitoring, particularly OCT of the RNFL/GCL combined with perimetry, is essential for detecting suboptimal
treatment response. Escalating from moderate-efficacy DMTs to high-efficacy agents upon evidence of
subclinical progression can control disease activity, preserve optic nerve integrity, and prevent relapse. These
findings underscore the necessity of integrating subclinical biomarkers into routine DMT decision-making for
MS-ON.

Keywords  multiple sclerosis-related optic neuritis; disease-modifying therapy; subclinical progression monitoring; optical

coherence tomography; treatment switching
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Figure 1 PVEP images of a patient with MS-ON at initial diagnosis

(A) A IR A DT AL S8 SN IE S, BIP B VELF, P100 S R MARIE AR IE WV . (B) ZEMRSFHUEIE, 60" MAMTT
R ARICRBN TR P, 300MA 7% P100 BRI A SER , HH P100 PARIFTE 30K 15 WA 7 A% B TIR ™ H AL
(A) The right eye shows normal pattern visual responses at each check size, with good waveform reproducibility, and both P100
latency and amplitude within normal ranges. (B) The left eye shows abnormal waveforms: no reproducible waveform is recorded at
60’ check size; at 30" check size, the P100 latency is severely delayed, and the P100 amplitude is markedly reduced compared with the
right eye at both 30" and 15 check sizes.
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Figure 2 Ocular examination images of both eyes in a patient with MS-ON at initial diagnosis

(A) ZEIRA RO RBF A /N RS, B 1L L SR D7 RIB MO UB R FRIR . (B) RURTOLRIRIK N EE R, &R
WIZEIRIEL DO e e T ok e, ZeiRIEDOEHR TR AR L A R UL W 2O6, ISR, AR IS .
(A) The visual field of the left eye shows a small paracentral scotoma with diffuse reduction of light sensitivity in the superonasal,
superotemporal, and inferonasal areas. (B) Fundus fluorescein angiography images of both eyes. In the early phase of angiography,
the left optic disc shows later fluorescence filling than arterial filling, and the left optic disc exhibits stronger fluorescence than the
right eye. No abnormal fluorescence is observed in the retina or blood vessels, and the foveal avascular zone (FAZ) architecture is

intact. The right eye shows no abnormalities.
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Figure 3 Follow-up ocular examination images of the left eye in a patient with MS-ON (March 28, 2023)
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(A) Color fundus photograph shows temporal pallor of the left optic disc. (B) Visual field images obtained one month after steroid

pulse and oral therapy show diffuse reduction of light sensitivity, paracentral and nasal visual field defects in the left eye.
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Figure 4 Orbital and cranial MRI images of a patient with MS-ON (3 months after disease onset)
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€. (C) RZEMIPLAZE FLAIR MUIR{R 5 rIBETHm, B SR

(A, B) Linear and small patchy hyperintensities on T2-weighted imaging and FLAIR are observed in the periventricular white matter

of the bilateral temporal lobes and the splenium of the corpus callosum, with mild cortical atrophy, suggesting possible demyelinating

changes. (C) FLAIR fat-suppressed signal of the left optic nerve is suspiciously elevated, indicating optic neuritis involvement.
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Figure 5 Follow-up ocular examination images of the left eye in a patient with MS-ON (July 2023)
(A) ZEMRALEFR, ZEMRS5 W s (LU R e . (B) ZEMRIMILIEFS, 7 MR IO R 'G AEURRE A o

(A) Visual field image of the left eye shows a paracentral scotoma with decreased visual sensitivity. (B) Microperimetry image of the

left eye shows a slight decrease in retinal light sensitivity.
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Figure 6 Cranial MRI images of a patient with MS-ON at
relapse (July 2023)
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Compared with the MRI from April 2023, new patchy
hyperintense demyelinating lesions are observed in the
periventricular white matter (A), and some lesions show the
"central vein sign" (B), which is consistent with the imaging
features of active multiple sclerosis.
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Figure 7 Follow-up ocular examination images of a patient with MS-ON (January 2025)
(A) ZIRWE ZIEF IS . (B, C) 7w BUHRICAHTIBTZ 118, (B) M/nZE iR RNFL P35 B K 4 R RS E , ] LAl e 1
MR IRT R R H . (C) N GCL VYRR, AMRIEHR, ZEM™HFER.

(A) The left eye shows recovery to a normal visual field. (B, C) Optical coherence tomography images of both eyes. (B) Shows the

average RNFL thickness and quadrant thicknesses of the left eye, revealing that the temporal quadrant is more severely reduced than

the other quadrants. (C) Shows the average GCL thickness, which is normal in the right eye but severely reduced in the left eye.
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Figure 8 Two-year follow-up timeline of a patient with MS-ON
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Higher visual field MD and BCVA values indicate better visual function, and higher RNFL value indicates less severe retinal

structural damage. During the two episodes of optic neuritis, the patient's BCVA and MD values partially recovered after steroid

pulse therapy, while RNFL thickness continued to thin and smoldering lesions persisted. Since receiving subcutaneous ofatumumab
(OFA) therapy from March 2024, BCVA and MD have remained within normal ranges, and RNFL thickness has remained stable.
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