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Abstract 

Background: Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune demyelinating 

disease with important disability accumulation. Early-onset NMOSD, defined as disease onset before 

age 50, exhibits distinct clinical characteristics compared to late-onset disease. We present a case 

series of patients with first symptom onset before age 30. Methods: Retrospective review of 10 

patients diagnosed with NMOSD at our center in San Luis Potosí, Mexico, with disease onset before 

age 30. Clinical presentation, imaging findings, AQP4 antibody status, treatment response, and 

disability outcomes were analyzed. Results: Mean age at onset was 18.6 years (range 6-30). Area 

postrema syndrome was the most common presentation (40%), followed by acute myelitis and optic 

neuritis (30% each). All tested patients were AQP4-positive. Mean EDSS at follow-up was 6.6, 

indicating severe disability. Most patients received rituximab with variable response rates. 

Conclusions: Our cohort showed higher disability than reported in other early-onset series, 

emphasizing the need for prompt diagnosis and aggressive treatment in this population. 
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1. Introduction 

Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune inflammatory disorder of 

the central nervous system characterized by severe attacks of optic neuritis, longitudinally extensive 

transverse myelitis, and area postrema syndrome.[1–3] The disease affects predominantly female 

gender, with a female-to-male ratio reaching 23:1 during fertile years, and has an estimated global 

incidence of 0.029-0.880 per 100,000 population.[4,5] 

While NMOSD typically presents between ages 30 and 40, early-onset disease (before age 50) 

accounts for a significant proportion of cases and demonstrates distinct clinical features.[6,7] Early-

onset NMOSD is associated with a higher risk of severe visual impairment, more frequent non-

opticospinal presentations, and distinct laboratory and imaging features compared to late-onset 

disease.[8–10] 

The pathophysiology involves anti-aquaporin-4 (AQP4) antibodies targeting water channels 

predominantly expressed on astrocyte foot processes, leading to complement-mediated astrocyte 

destruction, with a secondary oligodendrocyte injury, and neuronal damage.[11,12] This cascade 

results in severe demyelination and necrosis, particularly affecting the optic nerves and spinal cord. 

Despite growing recognition of early-onset NMOSD, data from Latin American populations 

remain limited. We present a case series of 10 patients from San Luis Potosí, Mexico, with NMOSD 

onset before age 30, highlighting their clinical characteristics and outcomes. 
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2. Methods 

We conducted a retrospective review of patient files from the Neurology Service in a Hospital 

in San Luis Potosí, Mexico, between 2015 and 2024. The inclusion criteria were: (1) diagnosis of 

NMOSD according to the 2015 International Panel criteria, (2) first symptom onset before age 30, and 

(3) at least 6 months of follow-up. 

Data collected included demographic information, age at onset, principal presenting symptoms, 

clinical course, MRI findings, AQP4 antibody status (assessed by cell-based assay), prescribed 

treatment, and disability outcomes measured using the Expanded Disability Status Scale (EDSS). 

Longitudinally extensive myelitis was defined as spinal cord lesions with a long extension over three 

or more vertebral segments (periependymal lesions surrounding the ventricles or involving 

corticospinal tracts). 

Statistical analysis was performed using descriptive statistics. Mean values and ranges were 

calculated for continuous variables. The institutional review board approved the study (Registration 

Number 82-24). 

3. Results 

3.1. Patient Demographics and Clinical Characteristics 

Ten patients (9 females, one male) met the inclusion criteria. The mean age at disease onset was 

18.6 years (range 6-30 years), with a mean current age of 32.1 years. The female-to-male ratio was 9:1. 

Mean disease duration was 13.5 years. (Table 1). 

Table 1. Demographic and Clinical Characteristics. 

Case Age at Onset 
Time since 

diagnosis 
Initial Presentation Treatment Current EDSS 

1 16 10 Bilateral ON Rituximab 7.5 

2 14 5 APS + ON Rituximab 4.0 

3 24 1 LETM Rituximab 6.5 

4 6 24 ON Rituximab 6.0 

5 10 26 Bilateral ON Rituximab 8.5 

6 13 6 APS Rituximab 3.5 

7 25 7 LETM Rituximab 7.0 

8 8 27 ON Tocilizumab 9.0 

9 26 1 APS Rituximab 6.5 

10 29 10 APS + LETM Rituximab 8.0 

ON: optic neuritis; LETM: longitudinally extensive transverse myelitis; APS: area postrema syndrome; EDSS: 

Expanded Disability Status Scale. 

3.2. Clinical Presentations 

The most common initial presentation was area postrema syndrome (4 patients, 40%), 

characterized by intractable vomiting and hiccups lasting 3-10 days. Three patients (30%) presented 

with acute myelitis manifesting as paraparesis or quadriparesis with sensory levels ranging from T7 

to T12. Three patients (30%) had optic neuritis as the initial symptom, with bilateral involvement in 

2 cases. 

Multiple clinical syndromes were observed in 3 patients (30%) at disease onset. The mean 

interval between initial presentation and diagnosis was 3.2 years (range 0-10 years). (Table 1) 

3.3. Laboratory and Imaging Findings 

All patients tested for AQP4 antibodies (10/10) were positive by cell-based assay. Titers ranged 

from 1:100 to 1:10,000. Oligoclonal bands were tested in 2 patients and were negative in both. 
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MRI findings included longitudinally extensive myelitis in 7 patients (70%), with lesions ranging 

from 3 to 9 vertebral segments. Cervical cord involvement was present in 5 patients (50%). Brain 

lesions were identified in 4 patients (40%), including periependymal lesions around the fourth 

ventricle in 3 cases and area postrema hyperintensity in 4 cases. Optic nerve atrophy was documented 

in 4 patients with a history of optic neuritis. 

3.4. Treatment and Outcomes 

Acute treatment consisted of intravenous methylprednisolone (1g daily for 5 days) in all 

patients, with partial response in 7 cases (70%). Three patients required plasma exchange due to 

insufficient steroid response, with 2 showing improvement. 

For maintenance therapy, nine patients received rituximab (1g every 6 months), with six patients 

(67%) remaining relapse-free. One patient was switched to tocilizumab due to ongoing relapses on 

rituximab. The mean EDSS at last follow-up was 6.6 (range 3.5-9.0), indicating severe disability 

requiring assistance for ambulation in most cases. 

3.5. Case Description 

3.5.1. Case 1 

A 26-year-old female presented with paresthesia in the four limbs. She referred two episodes of 

sudden vision loss in both eyes. The first began 10 years ago, characterized by a visual acuity of 20/200 

in the left eye, discromatopsia, 5 days later, involvement of the right eye, and she was treated with 

intravenous methylprednisolone with partial recovery. Five years later, a new episode was presented 

with sudden blindness. Magnetic resonance imaging was performed, during which multiple cortical 

lesions were found, bilateral optic nerve atrophy (Figure 1). In the spinal cord, longitudinally 

extensive myelitis was found at C3-C6. The Aqp 4 was positive. 
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Figure 1. Axial Brain MRI FLAIR/T2 sequence shows optic chiasm hyperintensity due to acute inflammation, 

accompanied by bilateral optic nerve atrophy representing chronic damage from previous optic neuritis in 

NMOSD. 

3.5.2. Case 2 

A 19-year-old female presented with multiple episodes of vomiting of alimentary content, 

occurring more than 10 times per day, unrelated to intestinal infection and unresponsive to treatment. 

Two weeks later, she developed weakness in the right lower limb that prevented ambulation, along 

with paresthesia. Five years earlier, she had experienced a decrease in monocular visual acuity to less 

than 20/200. MRI revealed longitudinally extensive myelitis with no brain lesions. AQP4 antibodies 

were positive. Treatment with rituximab was initiated and was well tolerated; no new relapses 

occurred (EDSS 4). 

3.5.3. Case 3 

A 24-year-old pregnant female at 19.6 weeks of gestation presented with weakness in the left 

lower limb, leading to a fall from standing height. Five days later, she developed weakness in the 

right lower limb, progressing to an inability to walk and becoming bedridden. On examination, she 

showed 0/5 strength in both lower limbs and a sensory level at T12. MRI revealed longitudinally 

extensive myelitis from C6 to T5 with a central pattern. AQP4 antibodies were positive. The patient 

was started on intravenous methylprednisolone pulses without clinical improvement, so plasma 

exchange was initiated for five cycles, resulting in recovery of strength to 3/5. Subsequently, she was 

started on rituximab 1 g IV. 
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3.5.4. Case 4 

A 30-year-old female began her illness at age six with atypical optic neuritis characterized by 

vision loss in the left eye, followed by decreased visual acuity in the right eye (20/100), for which she 

did not receive treatment. At age 22, she developed lower limb weakness that rendered her 

bedridden, accompanied by paresthesias; during this episode, she received steroid pulses for five 

days. AQP4 antibodies were positive, and MRI showed optic nerve atrophy and longitudinally 

extensive myelitis (Figure 2). She is currently receiving rituximab 1 g IV every six months, with no 

new relapses (EDSS 6). 

 

Figure 2. Sagital cervical and proximal thoracic MRI T2. The image demontrastes a longitudinal lesion involving 

C2-C5 segments. 

3.5.5. Case 5 

A 36-year-old female, living in a group home for the past 15 years, with a history of depressive 

disorder, right lower limb venous thrombosis, and recurrent urinary tract infections, presented to the 

neurology clinic with paresthesia in the upper limbs and weakness. On detailed questioning, she 

reported bilateral visual acuity loss (<20/200) at age 10, with partial recovery. At age 12, she 

experienced paraparesis that led to wheelchair dependence, and multiple sclerosis was diagnosed 
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during that episode. At age 20, she had another episode of optic neuritis, resulting in blindness. MRI 

revealed optic nerve and spinal cord atrophy. AQP4 antibody was positive (1:10,000). Treatment with 

rituximab 1 g IV every six months was initiated. 

3.5.6. Case 6 

A 13-year-old female presented with recurrent episodes of hiccups and vomiting lasting 

approximately three days. Four months later, she developed decreased visual acuity in the left eye 

(<20/200) and milder involvement of the right eye (20/70), accompanied by ocular pain. She was 

initially diagnosed with multiple sclerosis; oligoclonal bands were negative. She experienced a new 

episode characterized by bilateral visual acuity loss, for which she did not receive treatment. 

Rituximab was started thereafter, with no subsequent relapses. AQP4 antibody testing later returned 

positive. 

3.5.7. Case 7 

A 32-year-old female began her illness with decreased visual acuity in the right eye (counting 

fingers), and fundoscopy revealed blurred nasal disc margins. Lower limb strength was 0/5 with 

hyperreflexia, a sensory level at T9, and acute urinary retention. She reported a similar episode at age 

25, during the second trimester of her first pregnancy, characterized by paraparesis and loss of 

sphincter control, treated with steroid pulses. In 2017, she experienced another episode of lower limb 

weakness that prevented ambulation, for which interferon therapy was initiated. During the current 

evaluation, she received methylprednisolone 1 g daily for 5 days, achieving partial recovery. MRI 

showed longitudinally extensive myelitis from T7 to T12. Treatment with rituximab 1 g every 24 

hours was initiated. 

3.5.8. Case 8 

A 35-year-old female began her illness at age 8 with decreased visual acuity in the right eye 

(20/200), followed days later by left eye involvement. She was treated with methylprednisolone, 

achieving full recovery. One year later, she developed quadriparesis with partial recovery, resulting 

in wheelchair dependence. Methotrexate therapy was started; however, she continued to experience 

recurrent episodes of bilateral optic neuritis and myelitis. Her last relapse occurred in 2022, leading 

to right eye blindness and only light perception in the left eye. MRI revealed optic nerve and 

thoracolumbar spinal cord atrophy. Rituximab was initiated in 2020, but due to new relapses, therapy 

was switched to tocilizumab, after which no further relapses occurred. 

3.5.9. Case 9 

A 26-year-old female with no previous medical history began her illness four months earlier 

with persistent nausea and vomiting occurring more than six times per day. One week later, she 

developed vertical diplopia on binocular gaze and was evaluated by general medicine and 

gastroenterology, with partial symptom improvement lasting one week. She subsequently presented 

with persistent hiccups, paresthesias in the arms and legs, and cerebellar ataxia. MRI revealed 

hyperintensity in the area postrema (Figure 3). AQP4 antibodies were positive. One month later, she 

developed painful facial and leg spasms, followed by quadriparesis two weeks later. Treatment with 

methylprednisolone 1 g daily for 5 days resulted in partial recovery. Rituximab 1 g IV was then 

initiated. 
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Figure 3. Sagittal Brain MRI, FLAIR/T2 sequence. It revealed a focal hyperintense lesion involving the area 

postrema. 

3.5.10. Case 10 

A 39-year-old female presented to the emergency department with lower limb weakness, low 

back pain, and dyspnea. Her family reported an episode four months earlier of intractable vomiting 

and hiccups, as well as a similar episode ten years prior. On examination, oxygen saturation was 61% 

with the use of accessory respiratory muscles. Neurological evaluation revealed right-sided cranial 

nerve III and VI palsies. Multiplex PCR in CSF was negative. During hospitalization, she developed 

upper limb weakness (strength 2/5). MRI showed longitudinally extensive myelitis from the ventral 

medulla to T1. AQP4 antibodies were positive. Plasma exchange was initiated, and during her 

hospital course, she was diagnosed with severe ARDS secondary to SARS-CoV-2 infection. 

4. Discussion 

This case series highlights the severe disability burden of early-onset NMOSD in a Mexican 

cohort. Our mean EDSS of 6.5 is substantially higher than reported in other early-onset series, where 

mean EDSS typically ranges from 2.0-4.0.[13–15] This discrepancy may reflect diagnostic delays, 

limited access to high-efficacy treatments, or population-specific factors. 

The predominance of area postrema syndrome (40%) as the initial presentation differs from that 

in other cohorts, where optic neuritis or myelitis typically predominate.[16,17] Area postrema 

syndrome is often misdiagnosed as gastrointestinal illness, potentially contributing to diagnostic 

delays. The mean 3.2-year delay from symptom onset to diagnosis in our cohort emphasizes the need 

for increased awareness of NMOSD presentations. 
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Consistent with the literature, early-onset NMOSD in our cohort showed marked female 

predominance (9:1) and universal AQP4 seropositivity.[18] The high frequency of cervical cord 

involvement (50%) and periependymal brain lesions (30%) aligns with reported imaging patterns in 

early-onset disease.[19,20] 

Treatment outcomes were suboptimal, with only 67% of rituximab-treated patients achieving 

relapse freedom. This may reflect treatment initiation after significant disability accumulation, 

emphasizing the importance of early aggressive immunosuppression. The high disability despite 

treatment underscores the unmet need for more effective therapies in resource-limited settings. 

Study limitations in our report include a small sample size, a retrospective design, and a single-

center design. Selection bias toward more severe cases presenting to our tertiary center may explain 

the high disability levels. Prospective multicenter studies are needed to better characterize early-

onset NMOSD in Latin American populations. 

In conclusion, early-onset NMOSD in this Mexican cohort is associated with severe disability, 

highlighting the critical need for early recognition and treatment. Area postrema syndrome should 

be considered in young patients with unexplained vomiting and hiccups. Further research is needed 

to identify factors contributing to poor outcomes in this population. 
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