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Abstract
With recent availability of COVID-19 vaccine, post-vaccination neurological complications had been occasionally reported. 
Here, we reported for the first time a case of neuromyelitis optica spectrum disorder (NMOSD) that developed after the 
first dose of inactivated virus vaccine for COVID-19. The patient developed mild fever, vomiting, diarrhea, and cough after 
receiving the first dose of inactivated virus vaccine. Two months later, she experienced dizziness and unsteady walking. MRI 
scanning of the brain revealed lesions in area postrema and bilateral hypothalamus, typical for NMOSD. Serum antibodies 
for AQP4, ANA, SSA, SSB, Ro-52, and p-ANCA were positive. The patient was diagnosed as AQP4-positive NMOSD with 
coexisting systemic autoimmunity. After treatment with methylprednisolone (500 mg for 5 days), symptoms were greatly 
relieved. As NMOSD is seriously harmful and curative, it is important to be aware of the NMOSD symptoms after vaccina-
tion. Cautions should be given for those with preexisting systemic autoimmune abnormalities in vaccination for COVID-19.
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Introduction

COVID-19 can present with a variety of neuroimmune com-
plications including Guillain-Barré syndrome, neuromyelitis 
optica spectrum disorders (NMOSD), Miller Fisher syn-
drome, polyneuritis cranialis, myasthenia gravis, and myeli-
tis. SARS-CoV-2 may affect the neurosystem by direct viral 
invasion and/or overactivation of inflammations and autoim-
mune responses. There have been three cases of NMOSD 
that developed during the recovery period of COVID-19 
[1–3]. With the recent availability of COVID-19 vaccine, 
the rarely post-vaccination transverse myelitis and Bell’s 
palsy had raised concerns on vaccine safety [4]. Herein, we 
reported for the first time a case of NMOSD that developed 
after receiving first dose of inactivated virus vaccine.

Case report

The patient was a previously healthy middle-aged female. 
Two months ago, on the 3rd day after receiving the first 
dose of inactivated virus vaccine, she developed mild fever, 
vomiting, diarrhea, and cough. At that time, CT scan of the 
chest and abdomen showed no obvious abnormalities. After 
symptomatic and nutritional support treatment, diarrhea was 
relieved, but nausea and vomiting persisted. Five days ago, 
she experienced dizziness and unsteady walking. Nausea and 
vomiting also worsened. Neurological examination revealed 
weakened pharyngeal reflex, limb muscle strength of grade 
4, and unstable tandem walking. MRI scanning of the brain 
revealed area postrema and bilateral hypothalamus lesions 
without Gd enhancement (Fig. 1). Optic nerves and the cer-
vical spinal cord were unremarkable on MRI. Electromyo-
graphy revealed F-wave abnormalities in bilateral median 
and posterior tibial nerves. Laboratory tests included blood 
routine, liver and kidney function, cortisol and thyroid hor-
mones, vitamin B1 and B12 levels, tumor markers, eryth-
rocyte sedimentation rate, antinuclear antibody profiles, 
C-reactive protein, immunoglobulins and complements, 
rheumatoid factor, ANCA, antiphospholipid antibodies, 
anti-AQP4, MOG and GFAP IgG (CBA assay), autoim-
mune encephalitis antibodies, paraneoplastic antibodies, 
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and serum cytokines (IFN-γ, IL-6, IL-4, IL-2, IL-10, IL-21, 
TNF-ɑ). Abnormal results were leucopenia of 2.36 × 109/L 
and positive antibodies for AQP4, ANA, SSA, SSB, Ro-52, 
and p-ANCA. Cerebrospinal fluid (CSF) leukocyte count 
was 31 × 106/L, all of which were mononuclear cells. CSF 
glucose and protein were normal, and no oligoclonal bands 
were found. The patient was diagnosed as AQP4-positive 
NMOSD with coexisting systemic autoimmunity. After 
treatment with methylprednisolone (500 mg for 5 days), the 
patient’s symptoms were greatly relieved.

Discussion

Systemic autoantibodies and systemic autoimmune dis-
eases could coexist with NMOSD. Considerable studies 
have found COVID-19 could provoke some autoimmune 
antibodies or autoimmune diseases. A study of 29 patients 
with severe COVID-19 who had no history of autoimmune 

diseases found that the prevalence of antinuclear antibody, 
β2-GPI, aCL, p-ANCA, and c-ANCA was 34.5%, 34.5%, 
24.1%, 6.9%, and 6.9% respectively [5]. In another study, 
the prevalence of anti-Ro52 and anti-Ro60 antibodies was 
20% and 25% in severe COVID-19 patients [6]. In some 
COVID-19 patients with neurological involvement, anti-
caspr2, ganglioside GD1b, MOG, MuSK antibodies were 
also found. For the current case, autoimmune antibodies had 
not been tested before vaccination; thus, we could not deter-
mine whether she had a systemic autoimmune background in 
the past. In other words, it is not clear whether the vaccine 
just induces or directly causes NMOSD. Although multiple 
autoimmune antibodies were positive, it was not sufficient 
to diagnose any rheumatic disease at present.

This patient underwent serum cytokine tests twice after 
vaccination, and no elevations of inflammation markers were 
seen. Multiple autoimmune positive antibodies indicated 
that molecular mimicry may not be the major reason for the 
production of AQP4-IgG. It is possible that in the context 

Fig. 1   Brain MRI of the patient. 
A–C showed area postrema and 
bilateral hypothalamus lesions 
on fluid-attenuated inversion 
recovery (FLAIR) sequence. D 
showed area postrema lesion on 
sagittal T2-weighted sequence

3538 Neurological Sciences (2021) 42:3537–3539



1 3

of preexisting systemic immunity, the vaccine overactivated 
the immune system, exacerbated the production of AQP4-
IgG, and eventually provoked NMOSD. As NMOSD is seri-
ously harmful and curative, it is important to be aware of the 
NMOSD symptoms after vaccination. Cautions should also 
be given for those with preexisting systemic autoimmune 
abnormalities in vaccination for COVID-19.
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