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Abstract
The most common neurologic symptoms in COVID-19 are headache, anosmia, and dysgeusia. Optic neuritis is an unusual 
manifestation of SARS-CoV-2 infection. We report a case of a patient who initially consulted for vision loss in the absence 
of respiratory symptoms. She was diagnosed with optic neuritis following SARS-CoV-2 infection. Delay in diagnosis of 
neuro-ophthalmic manifestations of COVID-19 may lead to irreversible optic atrophy. A mechanism in which viral antigens 
would induce an immune response against self-proteins, or direct SARS Cov-2 infection of the central nervous system, may 
be involved in optic nerve injury.
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Introduction

The coronavirus disease (COVID)-19 is caused by the 
novel severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2) (Coronaviridae Study Group of the 
International Committee on Taxonomy of Viruses 2020) 
and has a predominant clinical presentation with respiratory 
disease. However, a number of patients have experienced 
neurological manifestations such as headache, anosmia, 
ageusia, stroke, Guillain-Barré syndrome, impaired 
consciousness, coma, seizure, and encephalopathy (Zubair 
et al. 2020). In addition, growing literature documents cases 
of new onset neuro-ophthalmic disease in the context of 
SARS-CoV-2 infection, including optic neuritis (ON) (Zhou 
et al. 2020), Miller Fisher syndrome (Dinkin et al. 2020), 
cranial neuropathies (Gutierrez-Ortiz et al. 2020), vision loss 
(Cyr et al. 2020), and neuromyelitis optica spectrum disorder 
(Shaw et al. 2020).

We report a case of a patient who initially consulted for 
ocular symptoms and was diagnosed with ON following 
SARS-CoV-2 infection.

Case description

A 55-year-old woman consulted on April 25, 2020, for 
a 12-day history of persistent headache and left eye pain 
exacerbated with eye movements, refractory to treatment 
with non-steroidal anti-inflammatory drugs. She complained 
of unilateral, gradual visual loss, decreasing visual acuity, 
and chromatic impairment. She had no comorbidities or 
associated systemic symptoms. Direct patient interrogation 
excluded personal and family history of demyelinating or 
autoimmune diseases, unexplained blindness, and Leber’s 
hereditary optic neuropathy. Blood testing indicated 
absence of vitamin B12 deficiencies or other nutritional 
optic neuropathy. Clinical examination revealed decreased 
oxygen saturation (SpO2 88%) and the SARS-CoV-2 real-
time RT-PCR test from nasopharyngeal swab was positive. 
She had no respiratory symptoms, and chest computed 
tomography showed bilateral ground-glass opacities 
suggestive of viral pneumonia. On examination, the right eye 
visual acuity (VA) was 20/40 and left eye VA was 20/200, 
with a relative afferent pupillary defect in the left eye. Optic 
disc and optical coherence tomography (OCT) were normal. 
Automatized visual field showed inferior centrocecal and 
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centronasal scotomas in the left eye (Fig. 1). The patient 
received ambulatory treatment with supplementary oxygen 
and 1 g/day of intravenous methylprednisolone for 5 days, 
followed by an oral prednisone taper.

One month later, right eye VA was 20/40 and left eye 
VA was 20/400. She had a relative afferent pupillary defect, 
significant optic disc pallor and a centrocecal scotoma. 
OCT indicated nerve fiber layer thinning in the temporal 
sector (1% normal deviation), peripapillary retinal nerve 
fiber loss and ganglion cell axon decrease in the left eye 
(Fig. 2). Magnetic resonance imaging (MRI) of the brain 

indicated absence of lesions. MRI of the orbit showed mild 
increased thickness and signal in the left optic nerve (Fig. 3). 
Laboratory results showed the presence of oligoclonal IgG 
bands in cerebrospinal fluid (CSF) but not in serum. Anti-
aquaporin-4 IgG antibodies were not detected in CSF nor in 
serum. Viral and bacterial CSF cultures and the SARSCoV-2 
RNA PCR were negative. Serum levels of inflammatory 
markers were within normal ranges. 

At a follow-up visit 3 months later, ocular pain decreased. 
Nevertheless, left eye vision did not improve, so optic 
atrophy remained despite treatment.

Fig. 1   Initial color fundus photographs, visual field test, and optical coherence tomography (OCT) of the left eye. a Normal optic disc. b Autom-
atized visual field showing inferior centrocecal and centronasal scotomas. c Normal spectral-domain OCT
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Discussion

We report a case of vision loss associated with unilateral 
ON, as initial presentation of SARS-CoV-2 infection. The 
presence of oligoclonal IgG bands in CSF is supportive 
evidence of central nervous system (CNS) inflammation, 
multiple sclerosis, or infection. SARS-CoV-2 may enter 
the brain through the olfactory bulb, carriage across the 
blood–brain barrier following viraemia, or via infected 
leukocytes (Ellul et  al. 2020). SARS-CoV-2 infection 

occurs via the angiotensin-converting enzyme 2 (ACE2) 
receptor, expressed in CNS cells (Lukiw et al. 2020). The 
negative CSF SARS-CoV-2 PCR result does not rule out 
the possibility of direct CNS infection because CSF SARS-
CoV-2 PCR testing has not been validated in clinical 
settings. In this context, optic atrophy could also have 
been caused by a small capillary ischemic event associated 
with endothelitis or microthrombosis, since SARS-CoV-2 
infection has been associated with prothrombotic effects and 
papillophlebitis (Insausti-García et al. 2020). Alternatively, 

Fig. 2   Color fundus photographs, visual field test, and optical coher-
ence tomography (OCT) of the left eye. a Optic disc pallor. b Autom-
atized visual field showing a centrocecal scotoma. c OCT indicated 

nerve fiber layer thinning in the temporal sector (1% normal devia-
tion), peripapillary retinal nerve fiber loss and ganglion cell axon 
decrease

361Journal of NeuroVirology (2021) 27:359–363



1 3

this could be a case of parainfectious or postinfectious 
demyelinating condition linked to a prodromal viral illness, 
because CSF cultures were negative for other pathogens 
and there were no brain lesions indicative of multiple 
sclerosis. A mechanism of molecular mimicry in which 
viral antigens would induce an immune response against 
self-proteins, may be responsible for tissue injury. In fact, 
the potential of SARS-CoV-2 for autoantibody production 
was recently illustrated by a case report of SARS-CoV-2 
infection followed by myelin oligodendrocyte glycoprotein 
(MOG)-IgG-related ON and myelitis (Zhou et al. 2020). It 
is worth to mention that common findings in MOG-IgG-
related ON include bilateral, longitudinally extensive lesions 
in the retrobulbar optic nerve and spinal cord (Akaishi et al. 
2016) and perineural optic nerve enhancement associated 
with disc edema (Kim et al. 2015). Considering that none of 
these features were observed in our patient, and oligoclonal 
bands are uncommon in MOG-IgG-related-ON, testing of 
MOG-IgG antibodies was deemed unnecessary. However, 
since we are still learning about new manifestations of 
MOG-IgG-related-ON and isolated ON is not rare with 
MOG-IgG antibodies (Ramanathan et al. 2018), there is a 
remote possibility that the patient could have this condition.

A case of multiple sclerosis following SARS-CoV-2 
infection was also reported in a patient with inflammation 
in the right optic nerve and demyelinating lesions in the 
CNS (Palao et al. 2020). There is another reported case 
of unilateral panuveitis and ON as the first manifestation 
of SARS-CoV-2 infection, before the onset of pulmonary 
symptoms (Benito-Pascual et al. 2020). It remains to be 
elucidated if SARS-CoV-2 is associated with triggering 
or exacerbating inflammatory processes leading to 
demyelinating disease. However, the association of 
neurologic injury with a virus of the Coronaviridae family 
is not new. Guillain-Barré syndrome, and acute motor axonal 
neuropathy variants, were documented in the context of 
SARS-CoV-1 infection (Tsai et al. 2005).

Despite ON is mainly idiopathic, it may be related to 
demyelinating lesions, autoimmune disease, infectious/

parainfectious causes, and inflammatory/postvaccination 
immune responses. The classic presentation of ON 
associated with multiple sclerosis is unilateral, moderate, 
with painful vision loss, afferent pupillary defect and normal 
fundus examination. In consequence, we consider that our 
patient could have the potential of developing demyelinating 
lesions leading to multiple sclerosis, which would need to be 
defined in future follow-up visits.

Conclusion

Ocular symptoms are uncommon in COVD-19 and may 
represent the prodromal signs of the disease. Thus, we 
suggest that SARS-CoV-2 infection should be suspected 
in patients with ocular manifestations, even in absence of 
respiratory symptoms. Failure to diagnose neuro-ophthalmic 
manifestations of SARS-CoV-2 infection may lead to delayed 
treatment, further ocular injury and irreversible vision loss.
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