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Neuromyelitis  optica spectrum 
disorder post‑COVID‑19 infection: A 
rare case report from Northeast India

Dipankar Das, Harsha Bhattacharjee1, 
Obaidur Rehman1, Nilutparna Deori1, 

Damaris Magdalene1, Gayatri Bharali2, 
Sakshi Mishra1, Kanika Godani1

Multiple sclerosis and neuromyelitis optica spectrum 
disorder may be seen in the acute setting of coronavirus 
disease 2019  (COVID‑19) infection or even post‑recovery. 
Such patients may present with optic neuropathy along with 
weakness in the back and lower limbs. Ascending paralysis 
can present with respiratory distress in acute COVID‑19 
infection and may even prove to be fatal. We report a unique 
case of a 16‑year‑old female with past history of COVID‑19 
infection having optic neuropathy, and radioimaging showing 
demyelinating plaques in the central nervous system with 
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spinal cord edema. Serology showed positivity for rheumatoid 
arthritis, and the patient was managed with steroids and 
rituximab.
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Neuromyelitis optica  (NMO) is an extension of central 
nervous system  (CNS) demyelinating degeneration into 
the spinal cord, causing varied manifestations.[1‑10] Loss of 
vision in one or both the eyes with optic neuropathy occurs 
rapidly within days to weeks, with subsequent conversion 
into transverse myelitis.[1‑4] This disease is seen as a spectrum 
disorder (NMOSD) in young to middle‑aged patients, and 
either gender may be affected.[1‑4] We report a case of a 
coronavirus disease 2019 (COVID‑19)–recovered patient with 
rheumatoid arthritis (RA) and NMOSD, treated with steroids 
and biologics.

Case Report
A 16‑year‑old female student from upper Assam presented to 
a tertiary care institute of Northeast India with the complaint 
of diminution of vision in the right eye (OD) for 1 week. The 
patient had history of COVID-19 infection 4 months back. 
She also complained of headache and eye ache in OD. There 
was no history of seizures or vertigo. She had also developed 
stiffness in her lower limbs and lower back few days ago. 
She was a nonvegetarian having good appetite. Bowel and 
bladder habits were normal, and she had no known addiction 
history. There was no history of drug allergy, long‑term 
medication use, or transfusion history. Vision in OD was 
counting finger at 3 m and N36 improving to 20/80 (0.25) with 
pinhole vision  (PHV). Left eye  (OS) vision was 20/20, N6. 



Figure 1: (a and b) Fundus photos showing optic disk of right and left 
eyes with temporal disk pallor
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Figure  2:  (a) MRI brain and orbit in fat‑suppressed FLAIR mode 
showing a patch of subcortical white matter T2 hyperintensity 
lesion (marked with black arrow) in the right frontal subcortical area, 
suggestive of atypical demyelinating pathology.  (b) MRI spine with 
contrast showed T2‑weighted lesion between C2 and C7 vertebral 
levels with swollen cervical cord and edema (marked with white arrow).
MRI = magnetic resonance imaging
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There was no relative afferent pupillary defect in either eye. 
On examination, ocular movements in all cardinal directions 
of gaze were normal There was no diplopia noted. However, 
there was increase in pain in the OD in outward and upward 
gaze. Cranial nerve examination was normal. Face examination 
was unremarkable. Slit‑lamp examination of both eyes was 
normal. Fundus examination revealed temporal optic disk 
pallor in both eyes, OD more than OS  [Fig.  1a and b]. No 
other abnormal retinal finding was detected. Ishihara color 
vision test was subnormal in OD  (3/16). Humphrey visual 
field (HVF) 30‑2 in OD showed gross central field defect, and 
flash visual‑evoked potential (VEP) in OD was subnormal with 
prolonged latency. Magnetic resonance imaging (MRI) of brain 
and orbit in fat‑suppressed  Fluid attenuated inversion recovery 
(FLAIR) mode with contrast showed mildly swollen right optic 

nerve in T2‑weighted image compared to the left side. There 
was a patch of subcortical white matter T2 hyperintensity lesion 
in the right frontal subcortical area, suggestive of atypical 
demyelinating pathology  [Fig.  2a]. MRI spine with contrast 
showed T2‑weighted lesion between C2 and C7 vertebral level 
with swollen cervical cord and edema [Fig. 2b]. Retinal nerve 
fiber layer  (RNFL) in optical coherence tomography  (OCT) 
showed few abnormal points in the curves and temporal 
defect in both eyes in circular scan [Fig. 3]. The patient was 
diagnosed as NMOSD and was referred to a local neurological 
institute. She was thoroughly examined by a neurologist, 
with CNS examination showing normal Glasgow Coma 
Scale (GCS) of E4V5M6; function of cranial nerves was intact; 
motor examination showed normal muscle bulk, tone, and 
power; sensory examination revealed normal findings and 
plantar flexor response was observed bilaterally. Respiratory, 
cardiovascular, and abdominal systems were healthy; all vitals 
were within normal limits (oxygen saturation 99%). Systemic 
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Figure 3: Retinal nerve fiber layer in optical coherence tomography showing few abnormal points in the curves and temporal defect in both eyes 
in circular scan

investigations revealed normal complete blood count (CBC), 
renal function test (RFT), liver function test (LFT), normal blood 
sugar, normal serum vitamin B12 estimation, normal thyroid 
hormone assay, and normal chest X‑ray. Patient was advised 
serum anti‑myelin‑oligodendrocyte glycoprotein  (MOG) 
antibody and anti‑aquoporin‑4 (AQP4) antibody testing, and 

both showed a negative result. She was given five doses of 
intravenous methyl prednisolone  (IVMP) in reconstituted 
intravenous (IV) fluid. Post IVMP, her vision improved in OD 
to 20/200 (unaided), further improving to 20/30 (PHV, 0.20), 
while the OS vision was maintained at 20/20, N6. The patient 
was prescribed an extended course of oral steroids. Color vision 
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by Ishihara was still subnormal in OD, and Retinal nerve fiber  
layer optical coherence tomography (RNFLOCT)  showed 
almost similar pattern with the pre‑IVMP RNFL record. 
Further review by another neurologist showed raised IgG 
immunoglobulin and glucose levels in cerebrospinal fluid (CSF) 
without other significant findings. Antinuclear antibody (ANA) 
was positive and   Sjogren’s syndrome related antigen  A 
(SSA)  (anti‑Ro) antibody was strongly positive, indicating 
systemic autoimmune rheumatic disease. Patient was started 
on rituximab, in addition to oral steroids. Incidentally, it was 
found that her father had previous history of uveitis OS and 
seronegative arthritis, with human leukocyte antigen (HLA) 
B‑27 positivity. She underwent antibody titer test for severe 
acute respiratory syndrome-coronavirus-2 (SARS –CoV-  2) 
which was raised. Patient is currently under close follow‑up 
with neurologist, rheumatologist, and neuro‑ophthalmologist 
for her condition.

Discussion
Multiple sclerosis  (MS) and NMOSD can behave in different 
ways.[1‑10] Atypical NMOSD has been reported during the 
COVID‑19 pandemic.[1‑10] Our case was a young girl with past 
history of COVID‑19 infection and sudden loss of vision in 
the OD with radicular pain radiating to her thighs. In MRI, 
demyelinating changes were seen in periventricular, subcortical 
region of brain with focal edema of vertebral column of the spinal 
cord. The patient was negative for AQP4 antibody, an aqua 
channel protein, and MOG antibody. Her ANA and antibody 
to SSA (anti‑Ro) were strongly positive, indicating RA–related 
NMOSD. NMOSD can have destructive lesions in both white and 
gray matter.[1‑4] COVID‑19 virus has been described in association 
with these disorders in a few recent reports.[5] It has been 
hypothesized that the culprit RNA virus enters into the targeted 
cells by angiotensin converting enzyme (ACE)‑2 receptors.[1‑5] 
The virus then reaches the CNS by infecting the epithelial and 
endothelial cells of blood–brain barrier through axonal route.
[1‑5] Autoimmunity is also known to play a significant role in 
the pathogenesis initiating NMOSD and RA.[6] Our patient was 
given IV steroids with a course of rituximab. Treatment with 
rituximab has been found to be beneficial and should not be 
stopped before at least 2 years of therapy.[7,8]

Conclusion
Atypical NMOSD in COVID-19 infection is a challenging 
clinical entity where accurate diagnosis is utmost important and 
prompt treatment with corticosteroid and biologics is a must.
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