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Introduction

This study aimed to investigate the prevalence of myelin oligodendrocyte glycoprotein antibodies (MOG-IgG) in patients with optic perineuritis (OPN) and to analyze the clinical characteristics and prognosis of MOG-IgG–seropositive cases.





Methods

A retrospective review was conducted of OPN patients diagnosed at the Neuro-ophthalmology Department of the Chinese People’s Liberation Army (PLA) General Hospital between January 2020 and February 2023. Patients were classified into MOG-IgG–positive and seronegative groups based on cell-based assay (CBA) results. Demographic data, clinical manifestations, and visual outcomes were compared between the two groups.





Results

A total of 33 patients (44 eyes) were included, with a mean onset age of 32.7 years (range 6–79) and a male-to-female ratio of 1:2. Bilateral involvement was observed in 33.3% of cases. Eye pain and optic disc swelling were present in 72.7% and 75.8% of patients, respectively. MOG-IgG was detected in 8 patients (24.2%). Compared with seronegative OPN, MOG-IgG-positive patients were significantly younger (mean age 20.8 years vs. 36.6 years, P = 0.034) and had a higher annual relapse rate (median 1.19 vs. 0.31, P = 0.008). All MOG-IgG-positive patients achieved visual acuity (VA) ≥20/40 after the first episode (100.0% vs. 45.5% in seronegative cases, P = 0.005), with this difference persisting at final follow-up (78.6% vs. 47.4%, P = 0.044).





Discussion

These findings highlight distinct clinical characteristics of MOG-IgG-positive OPN, including younger age, higher relapse rates, and superior visual recovery. Detection of MOG-IgG in OPN may facilitate early diagnosis, prognosis prediction, and guide individualized therapeutic strategies.
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Introduction

Optic perineuritis (OPN) represents a rare orbital inflammatory disorder primarily affecting the optic nerve sheath (ONS). The clinical manifestations typically include visual impairment, ocular pain, optic disc swelling, and characteristic visual field abnormalities such as arcuate defects and diffuse peripheral constriction (1). While OPN can emerge as a manifestation of infectious and systemic inflammatory conditions, including syphilis and sarcoidosis (2, 3), the etiology remains idiopathic in the majority of cases. Recent investigations have revealed that myelin oligodendrocyte glycoprotein antibody-associated disease (MOGAD), an immune-mediated demyelinating disorder of the central nervous system (CNS), constitutes the most prevalent underlying etiology of OPN (4).

Myelin oligodendrocyte glycoprotein (MOG) is a component of the myelin sheath in the CNS, mainly expressed on the surface of oligodendrocytes (5, 6). The emergence of MOG-immunoglobulin G (MOG-IgG) has defined a distinct entity, MOG-IgG-associated optic neuritis (MOG-ON), providing new perspectives for the diagnosis and treatment of optic neuritis (ON). In the past few years, MOG-ON has enabled the identification of a subgroup with a clinical course distinct from other optic neuritis phenotypes, highlighting the diagnostic and prognostic value of MOG-IgG testing (7). Recent studies have observed that patients with MOG-IgG-positive ON typically present with visual impairment and have a high propensity for recurrence (8, 9), clinical characteristics that notably overlap with those of OPN. This phenotypic similarity suggests a potentially critical role of MOG-IgG in the pathogenesis of OPN and warrants investigation into the relationship between these conditions.

OPN symptoms are similar to ON but can be differentiated by typical circumferential enhancement of the ONS shown on magnetic resonance imaging (MRI) (10). A retrospective case-control study found that among 48 MOG-ON patients, 31.3% (15/48) exhibited enhancement of ONS on MRI (11). Furthermore, several investigations have suggested a potential association between OPN and MOG-IgG (12–14); however, the literature predominantly consists of isolated case reports lacking systematic analysis of the clinical profiles and prognostic indicators in MOG-IgG–associated OPN (MOG-OPN). This gap in knowledge underscores the importance of the present investigation.

To address this gap, our cohort study aimed to systematically determine the prevalence of MOG-IgG seropositivity in patients diagnosed with OPN and to compare the clinical characteristics and prognostic outcomes between MOG-OPN and MOG-IgG-negative OPN (seronegative OPN) groups. These findings will enhance our understanding of this rare inflammatory condition and potentially guide more targeted therapeutic approaches.





Materials and methods




Study design and participants

We conducted a single-center retrospective study at the Department of Neuro-ophthalmology of the Chinese People’s Liberation Army (PLA) General Hospital. All patients diagnosed with OPN between January 2020 and February 2023 were included in the analysis. Serum MOG-IgG testing was performed using a cell-based assay (CBA). Based on MOG-IgG serological status, patients were classified into MOG-OPN and seronegative OPN groups. We collected and compared demographic data, clinical presentations, laboratory findings, treatment protocols, and visual outcomes between the two groups. This study was approved by the Institutional Review Board of the PLA General Hospital (S2021-127-01), and informed consent was obtained from all participants.





Diagnostic criteria




Inclusion criteria

(1) Orbital MRI shows enhancement of the ONS and at least one of the following clinical symptoms: decreased vision, visual field defects, or eye pain; (10, 15)(2)There are follow-up records and the follow-up period is ≥ 24 months.





Exclusion criteria

(1) MOG/AQP4 antibody status unknown or AQP4 antibody positive; (2) Orbital MRI shows contrast-enhanced lesions or T2 lesions of the optic nerve; (3) Presence of eye diseases such as glaucoma, anterior segment of the eye, retinal or macular diseases; (4) Any other cause that may lead to systemic inflammation, such as giant cell arteritis, systemic inflammatory diseases, camouflage syndrome and other infectious diseases; (5) Those with incomplete medical history records.






Study variables and definitions at baseline

In Neuro-ophthalmic examinations, the best corrected visual acuity (BCVA) is the primary outcome, evaluated using a standard visual acuity logarithmic table at a distance of 5 meters. For subjects who cannot read any letters at a distance of 1 meter, further examination will be conducted through finger counting, hand movement, or light perception. The BCVA is evaluated using the Snellen visual acuity chart. Visual acuity measured by BCVA is transformed into the logarithmic minimum angle of resolution (logMAR), calculated as logMAR = -log(BCVA). Specific logMAR values are assigned to qualitative vision assessments: no light perception corresponds to 3.00 logMAR, light perception to 2.70 logMAR, hand motion recognition to 2.00 logMAR, and finger counting to 1.70 logMAR (16). Poor visual recovery is defined as severe visual loss that fails to achieve BCVA ≤ 0.1 (1.0 logMAR) during follow-up. Follow-up visual acuity refers to the BCVA result at least 24 months after the first onset of OPN.

3.0-T orbital MRI with and without gadolinium-based contrast medium was performed on a Discovery 750 scanner (GE Healthcare, Milwaukee, Wisconsin, USA). Each patient underwent the same imaging protocol, which consisted of pre-contrast axial T1-weighted scans (TR/TE: 1750/24 ms) alongside axial and coronal T2-weighted sequences (TR/TE: 4248/100 ms and 6802/100 ms, respectively). Following this, post-contrast T1-weighted images were acquired in both axial and coronal orientations, with a slice thickness of 3 mm and a 0.5 mm gap between slices. An intravenous injection of gadolinium-diethylenetriamine pentaacetic acid was administered at a standard dosage of 0.1 mmol per kilogram of body weight. After contrast administration, enhanced T1-weighted images in the axial, sagittal, and coronal planes were obtained. Two experienced neuro-ophthalmologists and one neuroradiologist conducted a blind and independent evaluation of the orbital MRI.

The peripapillary retinal nerve fiber layer (pRNFL) was assessed using spectral-domain optical coherence tomography (SD-OCT; Carl Zeiss Meditec, Dublin, CA, USA). All scans were performed by a trained technician according to a standardized protocol. pRNFL thickness was measured in optic disc mode, employing a 6 × 6 mm scan area with a circular scan (diameter: 3.4 mm) centered on the optic disc. The device’s built-in software automatically segmented the pRNFL boundaries, and both the average pRNFL thickness and quadrant-specific values (superior, inferior, nasal, and temporal) were recorded.

The definition of clinical recurrence is the recurrence of clinical attacks at least 30 days after the last onset (17). The types of onset include unilateral and bilateral OPN.





Laboratory examinations

CBA using indirect immunofluorescence was employed to detect serum MOG and aquaporin 4 (AQP4) IgG. Serum samples were deemed seropositive if the MOG-IgG titer was 1:100 or higher.

Serum samples from all patients were tested for autoantibodies, including antinuclear antibodies (ANA), anti-Sjogren’s syndrome associated antigen A (SSA), anti-Sjogren’s syndrome associated antigen B (SSB), human leukocyte antigen B27 (HLA-B27), anti-thyroglobulin antibodies (ATAs), anti-thyroid peroxidase autoantibodies (anti-TPOAb), anticardiolipin antibodies (ACLs and β2-GPI), anti-centromeric antibodies (ACA), anti-neutrophil cytoplasmic antibodies (ANCA), rheumatoid factor (RF), and anti-perinuclear factor (APF).

All patients underwent screening for infectious etiologies, including tuberculosis (TB), syphilis, human immunodeficiency virus (HIV), and other common pathogens, prior to enrollment. TB screening consisted of chest CT, interferon-gamma release assay (IGRA), and review of clinical history. None of the enrolled patients showed evidence of active or latent TB, nor of infection with other viral antigens.

Cerebrospinal Fluid (CSF) variables were evaluated using data from the results of the lumbar puncture in the acute onset of optic perineuritis. The CSF was tested for white blood cell count, protein, and IgG levels. If the white blood cell count is greater than 10/μL, the protein level is greater than 400mg/L, and the IgG level is greater than 3.4 pg/mL, it is considered that the measurement value has increased.





Statistical analysis

Statistical analysis and data processing were performed using SPSS 27.0 and R (version 4.2.1). Normally distributed continuous data are expressed as Mean ± SD, while two-group comparisons use independent samples t-tests, and Skewed continuous data are expressed as median (interquartile range [IQR]), analyzed using the Mann-Whitney test for independent samples. For OCT pRNFL data, a Generalized Estimating Equation (GEE) model was used to compare differences between groups. For categorical data expressed as n (%), the chi-square test or Fisher’s exact test is used for inter-group comparison; All tests are two-sided tests, with a test level of α=0.05 and a P value less than 0.05 considered statistically significant.






Results




Demographics and clinical characteristics

Table 1 provides a comprehensive overview of the demographic and clinical characteristics of MOG-ON cases at the time of onset. This study evaluated a total of 33 patients (44 eyes), with 24.2% testing positive for MOG-IgG in their serum, including 8 cases (24.2%) of MOG-OPN and 25 cases (33.3%) of Seronegative OPN; The average age of onset of OPN in this study cohort was 32.73 ± 18.61 years (age range 6–79 years), of which 24 cases (72.7%) were adults (≥ 18 years) (Figure 1A), 22 cases (66.7%) were females, 11 cases (33.3%) showed bilateral involvement, 24 cases (72.7%) had eye pain and 25 cases (75.8%) had optic disc swelling at the first onset, 7 cases (21.2%) had a fever or respiratory infections before the onset of OPN. The average time from onset to the worst vision was 8.33 ± 4.29 days. 32 patients (97.0%) had different visual field abnormalities. All patients showed ONS enhancement in orbital MRI, and Figure 2 showed the classic ONS enhancement in different patients.


Table 1 | The demographic and clinical characteristics in this cohort of OPN patients.
	Characteristics
	OPN
	Percentage



	No. of patients (eyes)
	33 (44)
	 


	Age at onset, mean ± SD, y
	32.73 ± 18.61
	 


	 Adults (≥18 years)
	24
	72.7


	 Children (<18 years)
	9
	27.3


	Sex


	 Male
	11
	33.3


	 Female
	22
	66.7


	Phenotype at onset


	 Unilateral OPN
	22
	66.7


	 Bilateral OPN
	11
	33.3


	Antibodies serostatus


	 MOG-Ab
	8
	24.2


	 Double antibodies negative
	25
	75.8


	Ocular pain
	24
	72.7


	Optic disc swelling
	25
	75.8


	Visual field defect, eyes, n
	32
	 


	 Arcuate scotoma
	13
	40.6


	 Diffuse visual field defect
	8
	25.0


	 Irregular defect
	7
	21.9


	 Central scotoma
	2
	6.3


	 Blind spot enlargement
	2
	6.3


	Duration from attack to nadir, mean mean ± SD, days
	8.33 ± 4.29
	 


	Previous infection, n (%)
	7
	21.2


	BCVA at first onset, eyes, n
	44
	 


	 VA<20/200
	27
	61.4


	 20/40>VA≥20/200
	12
	27.3


	 VA≥20/40
	5
	11.4


	Mean ± SD (logMAR)
	1.44 ± 0.86
	 


	BCVA recovery at the first onset, eyes, n
	44
	 


	 VA<20/200
	10
	22.7


	 20/40>VA≥20/200
	8
	18.2


	 VA≥20/40
	26
	59.1


	Mean ± SD (logMAR)
	0.64 ± 0.95
	 


	BCVA at last follow-up, eyes, n
	52
	 


	 VA<20/200
	13
	25.0


	 20/40>VA≥20/200
	10
	19.2


	 VA≥20/40
	29
	55.8


	Mean ± SD (LogMAR)
	0.69 ± 0.89
	 


	Bilateral OPN at last follow-up, n
	19
	57.6


	OPN recurrence within one year, n
	9
	27.3


	OPN recurrence within two years, n
	17
	51.5


	ARR, median, (IQR)
	0.69 (0.00, 0.98)
	 


	Treatment


	 IVMP
	28
	84.8


	 Oral prednisolone
	5
	15.2


	 Mycophenolate
	4
	12.1


	 Rituximab
	3
	9.1


	 Azathioprine
	2
	6.1


	Follow-up, mean ± SD
	39.91 ± 10.61
	 





BCVA, best corrected visual acuity; ARR, annualized relapse rate; IV, intravenous;IVMP, intravenous methylprednisolone.
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Figure 1 | Demographic and clinical characteristics of patients with optic perineuritis (OPN). (A) The waffle plot displays the age distribution of OPN patients. (B) Age distribution of OPN subtypes based on myelin oligodendrocyte glycoprotein antibody (MOG Abs) status. (C) Annual recurrence rate (ARR) among OPN subtypes. (D-F) respectively show the proportion of patients with varying degrees of visual impairment at disease onset, after first-episode recovery, and at last follow-up, in both groups. (G-I) respectively show the LogMAR in the two groups at disease onset, after first-episode recovery, and at the last follow-up. *P < 0.05; **P < 0.01; ***P < 0.001.

[image: Six MRI images labeled A to F showing various cross-sectional views of the sinus and orbital regions. Images A to C are coronal views, while D to F are axial and sagittal views, illustrating anatomical structures and potential abnormalities.]
Figure 2 | shows the orbital MRI of different optic perineuritis (OPN) patients. (A) The coronal T1 contrast image showed enhancement of the left optic nerve sheath (ONS). (B) Coronal T1 contrast image showed enhancement of the right ONS (C) Coronal T1 contrast image showed enhancement of both ONS. (D) Axial T1 contrast image showed enhancement of left ONS. (E) Axial T1 contrast image showed enhancement of right ONS. (F) The sagittal T1 contrast image showed left ONS.

In this study, 27 eyes (61.4%) experienced severe vision loss (visual acuity <20/200) during the first episode, and 29 eyes (55.8%) had good vision recovery (≥20/40) at the last visit. The mean follow-up was 39.91 ± 10.61 months. By the last follow-up, 19 patients (57.6%) had bilateral involvement. Within the first year after OPN onset, 9 patients (27.3%) relapsed, and by the second year, 17 patients (51.5%) had experienced a relapse. The treatment of these patients is listed in Table 1.

Patients were divided into two groups based on the results of serological MOG-antibody testing, 8 (24.2%) were MOG-IgG seropositive. The clinical characteristics of the two groups of patients were compared (Table 2). The mean age was lower in the MOG-OPN group (20.75 ± 13.34 years) than in the seronegative OPN group (36.56 ± 18.62 years; P = 0.034) (Figure 1B). Time to nadir was shorter in the MOG-OPN group (5.88 ± 4.26 days vs. 9.12 ± 4.08days; P = 0.061), and the median ARR was higher in the MOG-OPN group(1.19 [IQR, 0.81-1.58] vs. 0.31 [0.00-0.84]; P = 0.008) (Figure 1C). Follow-up duration did not differ between groups (42.38 ± 14.39 vs. 39.12 ± 9.33 months; P = 0.459).


Table 2 | The clinical characteristics and visual recovery in different sub-groups of OPN patients.
	Characteristics
	MOG-OPN
	Seronegative OPN
	P value



	No. patients
	8
	25
	 


	Mean age at onset, years (mean ± SD)
	20.75 ± 13.34
	36.56 ± 18.62
	0.034*


	Female, n (%)
	7 (87.5)
	15 (60.0)
	0.218


	Bilateral ON at onset, n (%)
	3 (37.5)
	8 (32.0)
	1.000


	Ocular pain, n (%)
	7 (87.5)
	17 (68.0)
	0.394


	Optic disc swelling, n (%)
	6 (75.0)
	19 (76.0)
	1.000


	Previous infection, n (%)
	5 (62.5)
	2 (8.0)
	0.004**


	Abnormal autoimmune antibodies, n (%)
	1 (12.5)
	1 (4.0)
	0.432


	Duration from attack to nadir, mean mean ± SD, days
	5.88 ± 4.26
	9.12 ± 4.08
	0.061


	BCVA at first onset, eyes, n
	11
	33
	 


	 VA<20/200
	6 (54.5)
	21 (63.6)
	0.858


	 20/40>VA≥20/200
	1 (9.1)
	11 (33.3)
	0.241


	 VA≥20/40
	4 (36.4)
	1 (3.0)
	0.014*


	Mean ± SD (logMAR)
	1.00 ± 0.72
	1.59 ± 0.86
	0.046*


	BCVA recovery at first onset, eyes, n
	11
	33
	 


	 VA<20/200
	0 (0.0)
	10 (30.3)
	0.097


	 20/40>VA≥20/200
	0 (0.0)
	8 (24.2)
	0.176


	 VA≥20/40
	11 (100.0)
	15 (45.5)
	0.005**


	Mean ± SD (logMAR)
	-0.01 ± 0.03
	0.86 ± 1.01
	<.001***


	BCVA at last follow-up, eyes, n
	14
	38
	 


	 VA<20/200
	1 (7.1)
	12 (31.6)
	0.149


	 20/40>VA≥20/200
	2 (14.3)
	8 (21.1)
	0.879


	 VA≥20/40
	11 (78.6)
	18(47.4)
	0.044*


	Mean ± SD (logMAR)
	0.33 ± 0.40
	0.83 ± 0.98
	0.012*


	Bilateral ON at last follow-up, n (%)
	6 (75.0)
	13 (52.0)
	0.416


	ON recurrence within one year, n (%)
	2 (25.0)
	7 (28.0)
	1.000


	ON recurrence within two years, n (%)
	6 (75.0)
	11 (44.0)
	0.432


	ARR, median, (IQR)
	1.19 (0.81, 1.58)
	0.31 (0.00, 0.84)
	0.008**


	Follow-up, mean ± SD
	42.38 ± 14.39
	39.12 ± 9.33
	0.459





BCVA, best corrected visual acuity;IQR, interquartile range; *P<0.05, **P<0.01, ***P<0.001.



The MOG-OPN group had a higher proportion of participants with previous infection (62.5% vs. 8.0%; P = 0.004), and mycophenolate mofetil use (37.5% vs. 4.0%; P = 0.036). No significant differences were observed in sex distribution, bilateral involvement, ocular pain, optic disc swelling, or recurrence rates within one or two years (P > 0.05 for all).





Visual outcome, clinical prognosis, and relapsing characteristics

We compared the visual outcomes, clinical prognosis, and annual relapse rate between the MOG-OPN group and the seronegative OPN group (Table 2). Among 44 eyes, 11 (25.0%) were classified as MOG-OPN group and 33 (75.0%) as seronegative OPN group. For BCVA at first onset, no significant between-group differences were observed in the proportion of eyes with visual acuity (VA) <20/200 (54.5% in MOG-OPN group vs. 63.6% in seronegative OPN group; P = 0.858) or VA between 20/40 and 20/200 (9.1% vs. 33.3%; P = 0.241). However, the MOG-OPN group had a higher proportion of eyes with VA≥20/40 (36.4% vs. 3.0%; P = 0.014) (Figure 1D). Mean LogMAR scores were lower in the MOG-OPN group (1.00 ± 0.72) than in the seronegative OPN group (1.59 ± 0.86; P = 0.046) (Figure 1G). For BCVA recovery at first onset, no significant differences were observed in the proportion with VA <20/200 (0% in MOG-OPN group vs. 30.3% in seronegative OPN group; P = 0.10) or VA between 20/40 and 20/200 (0% vs. 24.2%; P = 0.18). However, all participants in the MOG-OPN group achieved VA≥20/40 (100.0%), compared with 45.5% in the seronegative OPN group (P = 0.005) (Figure 1E). Similarly, mean LogMAR scores were lower in the MOG-OPN group (−0.01 ± 0.03) compared with the seronegative OPN group (0.86 ± 1.01; P < 0.001) (Figure 1H).

At the last follow-up, 19 patients had bilateral involvement, totaling 52 eyes. Among 52 eyes, 14 (26.9%) were classified as MOG-OPN and 38 (73.1%) as seronegative OPN group. The mean LogMAR was higher in the seronegative OPN group (0.83 ± 0.98) than in MOG-OPN (0.33 ± 0.40; P = 0.012) (Figure 1I). Severe visual impairment (VA <20/200) was present in 13 participants (25.0%), with no significant between-group difference (7.1% in MOG-OPN vs. 31.6% in seronegative OPN group; P = 0.149). Moderate-to-severe visual impairment (20/40>VA≥20/200) was observed in 10 participants (19.2%), with no significant difference between groups (P = 0.879). A higher proportion of participants in MOG-OPN (78.6%) had VA ≥20/40 compared with the seronegative OPN group (47.4%; P = 0.044) (Figure 1F).





CSF analysis and OCT measurements

Table 3 shows the comparison of CSF analysis components and pRNFL thickness between the two groups. 8 (26.7%) MOG-OPN patients and 22 (73.3%) seronegative OPN patients underwent lumbar puncture. A higher proportion of participants in the MOG-OPN group had abnormal CSF WBC counts (37.5% vs. 4.5%; P = 0.048). No statistically significant differences were observed in CSF protein abnormality (25.0% vs. 36.4%; P = 0.682) or CSF IgG abnormality (37.5% vs. 36.4%; P = 1.000).


Table 3 | Comparison of CSF and pRNFL thickness between MOG-OPN and seronegative OPN groups.
	Characteristics
	MOG-OPN
	Seronegative OPN
	P value



	No.of patients
	8
	25
	 


	No. of eyes
	11
	33
	 


	No. of lumbar punctures
	8
	22
	 


	CSF white cell count, mean ± SD (n/mm3)
	6.00 ± 6.61
	1.95 ± 3.36
	0.135


	 White cell counts elevated, n(%)
	3 (37.5)
	1 (4.5)
	0.048*†


	 CSF protein, mean ± SD (g/L)
	270.86 ± 99.96
	366.89 ± 132.27
	0.073


	 Protein elevated, n(%)
	2 (25.0)
	8 (36.4)
	0.682†


	 CSF IgG level, mean ± SD (mg/dL)
	2.16 ± 1.20
	2.81 ± 1.34
	0.236


	 IgG level elevated, n(%)
	3 (37.5)
	8 (36.4)
	1.000†


	pRNFL (μm), eyes, n
	10
	26
	 


	 Average thickness (mean ± SD)
	77.60 ± 3.57
	76.46 ± 2.92
	0.757‡


	 Superior quadrant (mean ± SD)
	100.00 ± 6.79
	92.85 ± 5.26
	0.403‡


	 Inferior quadrant (mean ± SD)
	95.60 ± 5.05
	93.31 ± 4.73
	0.732‡


	 Nasal quadrant (mean ± SD)
	63.90 ± 2.96
	63.38 ± 2.19
	0.768‡


	 Temporal quadrant (mean ± SD)
	49.90 ± 4.05
	55.50 ± 1.67
	0.187‡





†Fisher exact; ‡ Generalized Estimating Equation (GEE) Analysis; CSF, cerebrospinal fluid; pRNFL, peripapillary retinal nerve fiber layer; *P<0.05.



The mean (± SD) average thickness with no significant difference between MOG-OPN group (77.60 ± 3.57) and Seronegative OPN group (76.46 ± 2.92; P = 0.757). Similarly, no statistically significant differences were observed in the superior quadrant (100.00 ± 6.79 vs. 92.85 ± 5.26; P = 0.403), inferior quadrant (95.60 ± 5.05 vs. 93.31 ± 4.73; P = 0.732), nasal quadrant (63.90 ± 2.96 vs. 63.38 ± 2.19; P = 0.768), or temporal quadrant (49.90 ± 4.05 vs. 55.50 ± 1.67; P = 0.187).






Discussion

OPN is a heterogeneous condition primarily characterized by inflammation of the ONS (18). ONS enhancement represents a common radiological finding in patients with MOG-ON, occurring in approximately 30%-52% of cases (19, 20). However, the prevalence of MOG-IgG specifically among OPN patients has not been systematically investigated. In our single-center retrospective study of 33 confirmed OPN cases, we found that 24.2% (8/33) exhibited MOG-IgG seropositivity. To our knowledge, this represents the first systematic analysis of MOG-IgG seroprevalence in OPN patients, and further characterizes the distinct clinical features and prognostic indicators of MOG-OPN in a Chinese cohort.

A retrospective case-control study found that among 48 MOGAD patients, 31.3% (15/48) showed ONS enhancement on MRI (11), suggesting a radiological overlap between MOGAD and OPN. Furthermore, in a Canadian case series examining the etiology of secondary OPN, MOGAD was identified as the most common underlying cause, with 26.7% (4/15) of patients testing positive for MOG-IgG. This study also revealed that patients with ONS enhancement and those with idiopathic OPN presented with comparable clinical manifestations (4).It is plausible that MOGAD may account for a substantial proportion of cases previously classified as idiopathic OPN in earlier literature, considering that MOGAD as a distinct clinical entity has only been fully characterized in recent years. Given these findings, MOG-IgG testing using CBA, which has been widely validated and implemented, should be incorporated into the standard diagnostic algorithm for OPN of undetermined etiology (21–23).

Our analysis identified distinct clinical characteristics of OPN in a Chinese patient cohort. Demographically, the cohort demonstrated a female predominance with a male-to-female ratio of 1:2 and a mean age at onset of 32.7 years. Clinically, the predominant presenting symptoms included ocular pain and optic disc swelling, while arcuate scotoma represented the most common visual field defect—findings consistent with the 2001 study by Purvin et al. (10) Notably, 57.6% of patients developed bilateral involvement during the disease course, and 51.5% experienced at least one relapse during the 2-year follow-up period. These outcomes differ from previous reports (24), possibly because our study specifically evaluated both idiopathic OPN and MOG-IgG-seropositive OPN patients, whereas earlier investigations predominantly included secondary OPN cases without MOG-IgG testing.

In this study, we observed differences between the MOG-OPN group and the seronegative OPN group. The mean age at onset was significantly lower in the MOG-OPN group (20.75 ± 13.34 years) than in the seronegative OPN group (36.56 ± 18.62 years; P = 0.034). The median annualized relapse rate (ARR) was higher in the MOG-OPN group (1.19 [IQR, 0.81-1.58] vs. 0.31 [0.00-0.84]; P = 0.008). These findings suggest that MOG-OPN patients are predominantly young and often present with recurrent courses, which may assist in early diagnosis and the implementation of timely therapeutic interventions.

MOG-IgG can be detected in AQP4-IgG negative neuromyelitis optica spectrum disorder and ON, and some of these patients will develop a recurrent form of the disease (25, 26). In our cohort, 75.0% of patients in the MOG-OPN group relapsed within two years. Studies indicate that persistent MOG-IgG titers are strongly associated with disease relapse (27, 28), necessitating long-term close monitoring and personalized treatment strategies for these patients. However, due to limited repeated MOG-OPN testing, we couldn’t establish the relationship between MOG-IgG titers and disease recurrence. Overall, MOG antibodies, as emerging biomarkers, open new avenues for the clinical management of OPN. However, additional studies are required to clarify the core processes and refine therapeutic methods.

Our research indicates that after the first attack, all 11 eyes (100.0%) in the MOG-OPN group achieved good visual recovery (VA ≥ 20/40). The LogMAR was superior to the seronegative OPN group (-0.01 ± 0.03 vs 0.86 ± 1.01; P < 0.001). At the last follow-up, 11 eyes (78.6%) in the MOG-OPN group retained good vision, with LogMAR still better than the seronegative OPN group (0.33 ± 0.40 vs 0.83 ± 0.98; P = 0.012). This suggests that MOG-OPN patients are more likely to have better visual outcomes. This aligns with prior MOG-ON findings, where 98% of MOG-ON patients achieved functional vision of ≥ 20/40 after acute treatment (29), implying MOG antibodies may influence disease progression and prognosis.

The underlying biological mechanisms may help explain these findings. MOG, located on the outermost surface of the myelin sheath, is readily accessible to circulating autoantibodies. Binding of MOG-IgG can activate the complement cascade and trigger antibody-dependent cellular cytotoxicity, leading to demyelination and inflammatory infiltration (30). In MOG-OPN, such immune-mediated injury may extend to the perineural sheath via contiguous inflammation and disruption of the blood-nerve barrier, resulting in the characteristic perineural enhancement observed, which may account for the favorable visual prognosis.

Our study showed that a higher proportion of the MOG-OPN group had abnormal CSF WBC counts (37.5% vs. 4.5%; P = 0.048) and the MOG-OPN group had a higher proportion of participants with previous infections (62.5% vs. 8.0%; P = 0.004), which suggests a more pronounced inflammatory response in vivo. The association between MOG-IgG and prior infections may indicate that previous infections could be a potential trigger for MOG-OPN. This aligns with previous studies on MOG-ON, where approximately 37.5% to 67% of MOG antibody-positive patients had a history of infection before onset (31, 32). These infections may trigger immune responses against MOG antigens through various mechanisms, including molecular mimicry, bystander activation, or epitope spreading. For example, direct CNS infections may lead to CNS antigens entering the peripheral circulation, activating brain-derived T cells, and subsequently inducing autoimmune responses against MOG. Additionally, infections may disrupt the blood-brain barrier, exposing MOG antigens to the peripheral immune system and activating B cells to produce MOG antibodies. These findings provide valuable insights into the clinical and inflammatory characteristics of MOG-OPN, highlighting its distinct features compared to seronegative OPN.

Our study revealed severe pRNFL atrophy in OPN patients, a finding consistent with a previous study that also demonstrated significant RNFL atrophy in OPN patients (4). However, we found no difference in pRNFL atrophy between the MOG-OPN group and the seronegative OPN group.

This study has several limitations. First, the single-center design and relatively small sample size may have introduced selection bias, reduced statistical power, and limited the generalizability of our findings to broader populations. Second, the restricted demographic diversity further constrains extrapolation to other ethnic or geographic groups. Third, the retrospective nature of this investigation precludes standardized follow-up protocols and comprehensive longitudinal data collection. Finally, the absence of serial MOG-IgG measurements in all patients prevented assessment of potential correlations between antibody titer dynamics and clinical outcomes or treatment responses. Future studies should address these limitations by adopting multicenter, prospective designs with larger and more demographically diverse cohorts. Extended follow-up is warranted to allow a more accurate characterization of recurrence patterns, long-term visual outcomes, and the prognostic implications of MOG-IgG seroprevalence in OPN.

In this first systematic investigation of MOG-IgG seropositivity among patients with OPN in China, we found a seroprevalence of 24.2%. Our comparative analysis revealed that MOG-IgG-positive OPN patients display distinct clinical characteristics, including a significantly younger age at onset, predominantly bilateral involvement, better visual recovery following treatment, and a notably higher relapse rate compared to seronegative OPN patients. These distinctive features suggest that MOG-OPN represents a clinically relevant immunopathogenic subtype of OPN rather than merely a coincidental association.






Data availability statement

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





Ethics statement

This research adhered to the principles of the Declaration of Helsinki and its ethical guidelines. Approval for this study was granted by the Medical Ethics Committee of the Chinese People’s Liberation Army General Hospital (S2021-127-01). All patients provided written informed consent, and for those under 18, their guardians signed the consent form on their behalf.





Author contributions

SC: Methodology, Visualization, Writing – original draft, Formal analysis, Data curation. YZ: Writing – original draft, Data curation. XX: Formal analysis, Writing – original draft. MS: Data curation, Writing – original draft, Methodology. CP: Methodology, Writing – original draft. YW: Writing – original draft, Visualization. SW: Writing – review & editing, Funding acquisition, Supervision. QX: Writing – review & editing, Investigation, Supervision. HZ: Supervision, Conceptualization, Writing – review & editing.





Funding

The author(s) declare financial support was received for the research and/or publication of this article. This study was supported by the Clinical Collaboration Project of Integrated Traditional Chinese and Western Medicine for Major Difficult Diseases (ZDYN-2024-A-155).




Acknowledgments

We express our sincere gratitude to all optometrists and nurses at the Department of Ophthalmology in the Chinese PLA General Hospital and the Air Force Medical Center of PLA for their assistance in this project.





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.





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 accuracy, including review by the authors wherever possible. If you identify any issues, please contact us.





References

	 Saitakis G, Chwalisz BK. Optic perineuritis. Curr Opin Ophthalmol. (2022) 33:519–24. doi: 10.1097/ICU.0000000000000900, PMID: 36066374


	 O’Connell K, Marnane M, McGuigan C. Bilateral ocular perineuritis as the presenting feature of acute syphilis infection. J Neurol. (2012) 259:191–2. doi: 10.1007/s00415-011-6148-0, PMID: 21732063


	 Yu-Wai-Man P, Crompton DE, Graham JY, Black FM, Dayan MR. Optic perineuritis as a rare initial presentation of sarcoidosis. Clin Exp Ophthalmol. (2007) 35:682–4. doi: 10.1111/j.1442-9071.2007.01539.x, PMID: 17894695


	 Xie JS, Donaldson L, Margolin E. Optic perineuritis: A Canadian case series and literature review. J Neurol Sci. (2021) 430:120035. doi: 10.1016/j.jns.2021.120035, PMID: 34717266


	 Haussler V, Trebst C, Engels D, Pellkofer H, Havla J, Duchow A, et al. Real-world multicentre cohort study on choices and effectiveness of immunotherapies in NMOSD and MOGAD. J Neurol Neurosurg Psychiatry. (2025) 96:582–92. doi: 10.1136/jnnp-2024-334764, PMID: 39730197


	 Andersen J, Brilot F. Myelin oligodendrocyte glycoprotein antibody-associated disease (MOGAD): Insights into pathogenesis and biomarkers of prognosis. Semin Immunol. (2025) 78:101944. doi: 10.1016/j.smim.2025.101944, PMID: 40088708


	 Greco G, Colombo E, Gastaldi M, Ahmad L, Tavazzi E, Bergamaschi R, et al. Beyond myelin oligodendrocyte glycoprotein and aquaporin-4 antibodies: alternative causes of optic neuritis. Int J Mol Sci. (2023) 24:15986. doi: 10.3390/ijms242115986, PMID: 37958968


	 Chen JJ, Flanagan EP, Bhatti MT, Tisavipat N, Jamali S, Kunchok A, et al. Details and outcomes of a large cohort of MOG-IgG associated optic neuritis. Mult Scler Relat Disord. (2022) 68:104237. doi: 10.1016/j.msard.2022.104237, PMID: 36252317


	 Handzic A, Tien M, O’Cearbhaill RM, Xie JS, Zaslavsky K, Micieli J, et al. Predictors of poor visual outcome in myelin oligodendrocyte glycoprotein-related optic neuritis. Ophthalmology. (2023) 130:993–5. doi: 10.1016/j.ophtha.2023.05.024, PMID: 37225022


	 Purvin V, Kawasaki A, Jacobson DM. Optic perineuritis: clinical and radiographic features. Arch Ophthalmol. (2001) 119:1299–306. doi: 10.1001/archopht.119.9.1299, PMID: 11545635


	 Jang Y, Kim SM, Yun YI, Lee HJ, Kim SJ, Jung JH, et al. Comparison between optic neuritis associated with antibody against myelin oligodendrocyte glycoprotein and presumed idiopathic optic perineuritis. Neurol Sci. (2020) 41:2755–60. doi: 10.1007/s10072-020-04371-z, PMID: 32277391


	 Lopez-Chiriboga AS, Van Stavern G, Flanagan EP, Pittock SJ, Fryer J, Bhatti MT, et al. Myelin oligodendrocyte glycoprotein antibody (MOG-igG)-positive optic perineuritis. Neuroophthalmology. (2020) 44:1–4. doi: 10.1080/01658107.2019.1607883, PMID: 32076441


	 Nagahata K, Suzuki S, Yokochi R, Nei Y, Hagino N. Recurrent optic perineuritis with myelin oligodendrocyte glycoprotein antibody-associated disease complicated with granulomatous polyangiitis. Cureus. (2022) 14:e25239. doi: 10.7759/cureus.25239, PMID: 35747030


	 Yanagidaira M, Hattori T, Emoto H, Kiyosawa M, Yokota T. Optic perineuritis with anti-myelin oligodendrocyte glycoprotein antibody. Mult Scler Relat Disord. (2020) 38:101444. doi: 10.1016/j.msard.2019.101444, PMID: 31711001


	 Bergman O, Andersson T, Zetterberg M. Optic perineuritis: a retrospective case series. Int Med Case Rep J. (2017) 10:181–8. doi: 10.2147/IMCRJ.S125972, PMID: 28652823


	 Schulze-Bonsel K, Feltgen N, Burau H, Hansen L, Bach M. Visual acuities “hand motion” and “counting fingers” can be quantified with the freiburg visual acuity test. Invest Ophthalmol Vis Sci. (2006) 47:1236–40. doi: 10.1167/iovs.05-0981, PMID: 16505064


	 Banwell B, Bennett JL, Marignier R, Kim HJ, Brilot F, Flanagan EP, et al. Diagnosis of myelin oligodendrocyte glycoprotein antibody-associated disease: International MOGAD Panel proposed criteria. Lancet Neurol. (2023) 22:268–82. doi: 10.1016/S1474-4422(22)00431-8, PMID: 36706773


	 Gupta S, Sethi P, Duvesh R, Sethi HS, Naik M, Rai HK. Optic perineuritis. BMJ Open Ophthalmol. (2021) 6:e000745. doi: 10.1136/bmjophth-2021-000745, PMID: 34104798


	 Song H, Zhou H, Yang M, Xu Q, Sun M, Wei S. Clinical characteristics and outcomes of myelin oligodendrocyte glycoprotein antibody-seropositive optic neuritis in varying age groups: A cohort study in China. J Neurol Sci. (2019) 400:83–9. doi: 10.1016/j.jns.2019.03.014, PMID: 30904690


	 Shor N, Aboab J, Maillart E, Lecler A, Bensa C, Le Guern G, et al. Clinical, imaging and follow-up study of optic neuritis associated with myelin oligodendrocyte glycoprotein antibody: a multicentre study of 62 adult patients. Eur J Neurol. (2020) 27:384–91. doi: 10.1111/ene.14089, PMID: 31532865


	 Tanaka M, Tanaka K. Anti-MOG antibodies in adult patients with demyelinating disorders of the central nervous system. J Neuroimmunol. (2014) 270:98–9. doi: 10.1016/j.jneuroim.2014.03.001, PMID: 24703097


	 Waters P, Woodhall M, O’Connor KC, Reindl M, Lang B, Sato DK, et al. MOG cell-based assay detects non-MS patients with inflammatory neurologic disease. Neurol Neuroimmunol Neuroinflamm. (2015) 2:e89. doi: 10.1212/NXI.0000000000000089, PMID: 25821844


	 Wynford-Thomas R, Jacob A, Tomassini V. Neurological update: MOG antibody disease. J Neurol. (2019) 266:1280–6. doi: 10.1007/s00415-018-9122-2, PMID: 30569382


	 Li H, Zhou H, Sun J, Wang H, Wang Y, Wang Z, et al. Optic perineuritis and its association with autoimmune diseases. Front Neurol. (2020) 11:627077. doi: 10.3389/fneur.2020.627077, PMID: 33584521


	 Ramanathan S, Mohammad S, Tantsis E, Nguyen TK, Merheb V, Fung VSC, et al. Clinical course, therapeutic responses and outcomes in relapsing MOG antibody-associated demyelination. J Neurol Neurosurg Psychiatry. (2018) 89:127–37. doi: 10.1136/jnnp-2017-316880, PMID: 29142145


	 Hacohen Y, Wong YY, Lechner C, Jurynczyk M, Wright S, Konuskan B, et al. Disease course and treatment responses in children with relapsing myelin oligodendrocyte glycoprotein antibody-associated disease. JAMA Neurol. (2018) 75:478–87. doi: 10.1001/jamaneurol.2017.4601, PMID: 29305608


	 Netravathi M, Holla VV, Nalini A, Yadav R, Vengalil S, Oommen AT, et al. Myelin oligodendrocyte glycoprotein-antibody-associated disorder: a new inflammatory CNS demyelinating disorder. J Neurol. (2021) 268:1419–33. doi: 10.1007/s00415-020-10300-z, PMID: 33188477


	 Waters P, Fadda G, Woodhall M, O’Mahony J, Brown RA, Castro DA, et al. Serial anti-myelin oligodendrocyte glycoprotein antibody analyses and outcomes in children with demyelinating syndromes. JAMA Neurol. (2020) 77:82–93. doi: 10.1001/jamaneurol.2019.2940, PMID: 31545352


	 Song H, Zhou H, Yang M, Tan S, Wang J, Xu Q, et al. Clinical characteristics and prognosis of myelin oligodendrocyte glycoprotein antibody-seropositive paediatric optic neuritis in China. Br J Ophthalmol. (2019) 103:831–6. doi: 10.1136/bjophthalmol-2018-312399, PMID: 30049802


	 Reindl M, Waters P. Myelin oligodendrocyte glycoprotein antibodies in neurological disease. Nat Rev Neurol. (2019) 15:89–102. doi: 10.1038/s41582-018-0112-x, PMID: 30559466


	 Nakajima H, Motomura M, Tanaka K, Fujikawa A, Nakata R, Maeda Y, et al. Antibodies to myelin oligodendrocyte glycoprotein in idiopathic optic neuritis. BMJ Open. (2015) 5:e007766. doi: 10.1136/bmjopen-2015-007766, PMID: 25838512


	 Ramanathan S, Reddel SW, Henderson A, Parratt JD, Barnett M, Gatt PN, et al. Antibodies to myelin oligodendrocyte glycoprotein in bilateral and recurrent optic neuritis. Neurol Neuroimmunol Neuroinflamm. (2014) 1:e40. doi: 10.1212/NXI.0000000000000040, PMID: 25364774







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 Cao, Zhang, Xu, Sun, Pan, Wang, Wei, Xu and Zhou. 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/fimmu-16-1657600-g002.jpg





OEBPS/Images/fimmu-16-1657600-g001.jpg
8
(81294) 19500 NJO jo 96y

S il

m“llll

i
I
| el
EEEEN;
I
OOoEy

< | (L]





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu.2025.1657600_cover.jpg
& frontiers | Frontiers in Immunology

Antibodies to myelin oligodendrocyte
glycoprotein in optic perineuritis





