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Fulminant neuromyelitis optica spectrum disorder (NMOSD) following COVID-19 vaccination: A 
need for reconsideration?  
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A B S T R A C T   

During the coronavirus disease 2019 (COVID-19) pandemic, mass vaccination was a beneficial strategy in many 
countries. Nevertheless, reports of serious complications such as postvaccination neuromyelitis optica spectrum 
disorder (NMOSD) raised concerns about the safety of vaccines. Anamnart and colleagues explained post
vaccination NMOSD following different vaccines, including COVID-19. To emphasize the message of this article, 
in this letter, we present a unique case of postvaccination NMOSD with a fulminant and fatal course, which may 
show a plausible relationship between COVID-19 vaccination and triggering anti-aquaporin-4 antibody (AQP4- 
Ab).   

Dear editor 
In the context of coronavirus disease 2019 (COVID-19) vaccination, a 

recent review by Anamnart et al. (Anamnart et al., 2022) suggested a 
possible association between vaccination and the triggering 
anti-aquaporin-4 antibody (AQP4-Ab) formation causing neuromyelitis 
optica spectrum disorder (NMOSD). It was stated that temporal rela
tionship and pathophysiological explanation might be a rational justi
fication for post-COVID-19 vaccination NMOSD. However, this may be a 
coincidence; despite mass vaccination in many countries, such compli
cations were not frequently reported. Nonetheless, the severity and the 
possible pathophysiology of postvaccination NMOSD make it a consid
erable complication, particularly in the case of mass vaccinations. 
Herein we present an unusual presentation of post-COVID-19 vaccina
tion and want to add more robust evidence on the development of 
NMOSD following COVID-19 vaccination. 

Our patient was a 70-year-old woman admitted to our clinic with a 
history of numbness and weakness in her left limbs, 7 days after 
receiving the third dose of a COVID-19 vaccine (Sinovac: CoronaVac, a 
whole inactivated virus). Her left-sided hypoesthesia and hemiparesis 
progressed rapidly to paraplegia. Her upper limbs paresis worsened in 
the next 3 days. Spinal cord magnetic resonance imaging (MRI) deter
mined a high T2- and a low T1- weighted long segment hemorrhagic 
lesion in the cervical cord (C1- C7) with a peripheral rim-shaped 
enhancement in the post-Gadolinium T1 image (Fig. 1, A-C). A 
thoracic cord lesion (T1-T3) was also evident on MR image (Fig. 1D). 
Brain MRI was unremarkable. A biopsy of cervical cord lesion was taken 
to exclude the possible malignancy source for cervical lesion, which 
determined reactive gliosis. Biochemical and cytological analysis of 
cerebrospinal fluid (CSF), including oligoclonal band (OCB), was 
normal. Cell-based antibody assay for AQP4-Ab was positive. Based on 
the international panel for NMO diagnosis (IPND) criteria (Wingerchuk 
et al., 2015), the diagnosis of NMOSD could be confirmed. A methyl
prednisolone pulse therapy was administered for five days (1000 mg/ 
day). The patient did not benefit from pulse therapy, so we started a 
therapeutic plasma exchange (TPE). As she was non-responsive to the 

treatment, she developed respiratory insufficiency, and her symptoms 
escalated to quadriplegia, cyclophosphamide (600 mg on days 1, 2, and 
9) (Awad and Stüve, 2009 Nov 28) was administered. The patient was 
non-responsive to the treatment and developed lymphopenia and fever 
following cyclophosphamide treatment without any clinical improve
ment. The patient died after 2 months of hospitalization. 

NMOSD is a rare autoimmune disorder that usually does not affect 
people older than 50 years old (Krumbholz et al., 2015 May 10). Our 
patient developed NMOSD in her 70s without any relevant past medical 
history of demyelinating or other autoimmune-related disorders. The 
previous report by Anamnart et al. included two female patients with 
new-onset NMOSD after COVID-19 vaccination at apparently younger 
ages than our patient (a 26- and 46- year-old woman). The age of onset 
in both patients in their report was in line with common age onset of 
NMOSD disorder. However, regardless of the close temporal relation
ship, a coincidental concurrency of vaccination and NMOSD presenta
tion was probable. Considering the very late-onset of NMOSD in our 
patient following 7 days postvaccination, it is plausible that AQP4-Ab 
was triggered by vaccination. However, a previously asymptomatic 
seropositivity for AQP-4-Ab could not be excluded. Under such 
assumption, vaccination may provoke an NMOSD relapse even in the 
elderly. Anamnart et al. reported a favorable response to corticosteroids 
or corticosteroids and TPE in all post-COVID-19 vaccination NMOSD. 
Our patient had a fatal course of disease without any response to cor
ticosteroids, TPE, and cyclophosphamide, which was in line with other 
reports about severe complications of the late-onset NMOSD (Krumb
holz et al., 2015 May 10). 

The late-onset of NMOSD following COVID-19 vaccination makes 
this presentation a unique case that adds strong evidence to the alleged 
role of vaccination in the development or worsening of NMOSD. Further 
studies are required to elucidate if an etiologic relationship exists. 
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study was approved by the Iranian national committee for ethics in 
biomedical research and performed in accordance with the Helsinki 
Declaration of 1964, and its later amendment. 
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Fig. 1. Spinal cord magnetic resonance imaging (MRI) following CVOID-19 vaccination. Cervical MRI demonstrated a low T1-weighted long segment hemorrhagic 
lesion (A) and a high T2-weighted long segment myelitis (B) with peripheral enhancement in post-Gadolinium T1- weighted image (C). Thoracic T2-weighted MR 
image determined long segment myelitis (D). 
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