
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Neuroimmunology Reports 1 (2021) 100008 

Contents lists available at ScienceDirect 

Neuroimmunology Reports 

journal homepage: www.elsevier.com/locate/nerep 

Case Report 

A case report of multiple sclerosis after COVID-19 infection: causality or 

coincidence? 

Ismail Ibrahim Ismail a , ∗ , Jasem Al-Hashel a , b , Raed Alroughani c , Samar Farouk Ahmed 

a , d 

a Department of Neurology, Ibn Sina Hospital, Safat, Kuwait 
b Health Sciences Centre, Kuwait University, Department of Medicine, Jabriya, Kuwait 
c Division of Neurology, Department of Medicine, Amiri Hospital, Sharq, Kuwait 
d Department of Neurology and Psychiatry, Minia University, Minia, Egypt 

a r t i c l e i n f o 

Keywords: 

Demyelination 

SARS-CoV-2 

COVID-19 

Multiple sclerosis 

MRI 

a b s t r a c t 

Introduction: Since the declaration of COVID-19 pandemic, several cases of demyelination of both peripheral 

and central nervous systems have been reported. The association of viral infection and the development of CNS 

demyelination has long been studied, and this link has recently been reported following SARS-CoV-2 infection as 

well. 

Case report: We report a case of a 36-year-old male who developed CNS demyelinating disease, that fulfilled the 

diagnostic criteria of multiple sclerosis (MS), 2 months after laboratory-confirmed infection with SARS-CoV-2. 

Conclusion: To our knowledge, this is the second published case report of MS in association with COVID-19 

infection, and the first case from Middle East and North Africa (MENA) region, adding to the growing literature 

of a probable causal relationship between SARS ‐CoV ‐2 infection and the development of MS. 
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Since the declaration of coronavirus disease 2019 (COVID-19) pan-

emic in March 2020, it has become increasingly evident that several

eurological complications can occur in association with severe acute

espiratory syndrome coronavirus 2 (SARS-CoV-2) infection. It has been

stimated that more than one-third of patients with COVID-19 devel-

ped neurological complications during the acute phase, and more than

ne-third developed neuropsychiatric complications 6 months after in-

ection ( Taquet et al., 2021 Apr 6 ). 

In the setting of severe COVID-19 infection, a combination of sys-

emic inflammation, hypercoagulability, and neuroinflammation may

esult in central nervous system (CNS) damage. As regards to demyeli-

ating diseases, several cases of both central and peripheral nervous

ystems demyelination have been reported following COVID-19 infec-

ion. Viral infection has long been linked to the development of CNS

emyelination, and this association has been reported following SARS-

oV-2 infection as well ( Shalaby and Shehata, 2021 ). 

Herein, we report a case of a 36-year-old male who presented with

NS demyelinating disease, that fulfilled the diagnostic criteria of multi-

le sclerosis (MS), 2 months after a laboratory ‐confirmed infection with
ARS ‐CoV ‐2. 
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ase presentation 

A 36-year-old right handed male, with history of idiopathic gener-

lized epilepsy since the age of 10 years, presented to our neurology

utpatient clinic with unsteady gait and sense of imbalance of a one-

onth duration in March 2021. His epilepsy was well-controlled, and

e was maintained on levetiracetam 1 g per day. His latest magnetic res-

nance imaging (MRI) was in January 2020, and was normal ( Fig. 1 ) . In

ecember 2020, he developed fever, cough, generalized body pain, and

e tested positive for SARS-CoV-2 via a nasopharyngeal swab reverse

ranscription-polymerase chain reaction (RT-PCR). He had an uncom-

licated course of illness, and was managed conservatively at home. In

ebruary 2021, he started to have gait instability, recurrent falls, inco-

rdination and dizziness, in the absence of any other cognitive, bulbar,

ensory, motor or sphincteric complaint. On examination, he was alert,

onscious, and oriented with normal speech and higher mental func-

ions. He had unsteady gait with inability for tandem walking. Cranial

erves assessment was normal, apart from bilateral gaze-evoked nystag-

us. He had mild intention tremors and dysdiadochokinesia on the left

ide. Motor examination was of Medical Research Council (MRC) grade

/5 in both upper limbs and right lower limb, and MRC grade 4/5 in
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Fig. 1. Initial normal brain MRI of a 36-year-old male; (a,b) axial FLAIR, (c) 

sagittal, and (d) axial T2-weighted images. 
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eft lower limb. Deep tendon reflexes were exaggerated (3 + ) all over the

ody. Sensory assessment showed reduced superficial sensation over the

eft side. Planter response was mute bilaterally. MRI of the brain with

adolinium showed multiple hyperintense white matter lesions involv-

ng the juxta-cortical and periventricular regions in both cerebral hemi-

pheres, as well as the cerebellum, with no contrast-enhancement in any

f the lesions, fulfilling the criteria of dissemination in space ( Fig. 2 ) .

aboratory workup showed normal complete blood count; renal and

iver functions; serum electrolytes; creatine kinase; inflammatory mark-

rs (erythrocyte sedimentation rate, C-reactive protein); serum vitamins

1, B6, B12, and folate; protein electrophoresis; immunoglobulin essay;

nd thyroid function. A panel for vasculitis and autoimmune antibod-

es including rheumatoid factor (RF), antinuclear antibody (ANA), anti-

ouble-stranded DNA antibody (anti-dsDNA), extractable nuclear anti-

en (ENA) and antineutrophil cytoplasmic antibodies (ANCA) yielded

egative results. Cerebrospinal fluid (CSF) analysis showed normal pro-

ein and glucose levels, no cells, and negative culture and sensitivity,

nd gram staining for bacterial infection. PCR screening for neurotropic

iruses was negative in serum and CSF. Oligoclonal bands (OCB) were

ositive in CSF, fulfilling the criteria of dissemination in time. SARS-

oV-2 RNA was not tested in the CSF in our case due to delayed presen-

ation. The patient was commenced on intravenous methylprednisolone

000 mg per day for 3 days, with improvement regarding the gait, and

imb weakness. The patient fulfilled the diagnostic criteria of multiple

clerosis (MS), and he was started on fingolimod 0.5 mg per day, as a

isease-modifying therapy (DMT). 

iscussion 

We report a case of CNS demyelination following SARS-CoV-2 infec-

ion, that fulfilled the revised 2017 McDonald diagnostic criteria for MS.

o our knowledge, this is the second published case report ( Moore et al.,

021 Mar 1 ), and the first from Middle East and North Africa (MENA)

egion. Both cases presented with ataxia, showed positive OCBs in CSF,

nd multiple demyelinating lesions in the brain MRI, with normal spine.

he concept of “no better explanation ” posed a diagnostic challenge in

oth cases. MS pathogenesis could have been triggered by SARS-CoV-2,

r this could be an exacerbation of a predetermined MS. However, the
2 
arlier normal MRI, and the onset of symptoms 2-months after COVID-

9 infection, favors the probable causal relationship between viral in-

ection and the development of MS. 

It has been demonstrated that viral infection can induce an inflam-

atory response, activating myelin-specific T cells, which can acceler-

te the development of early or delayed virus-induced demyelination.

istorically, SARS-CoV and MERS-CoV, which are genetically similar to

ARS-CoV-2, has been associated with central demyelination in liter-

ture ( Talbot et al., 2005 ). Several experimental studies revealed that

urine coronavirus infection of susceptible mice has led to an inflam-

atory demyelination similar to MS, with coronavirus RNA sequences

nd its antigen detected in demyelinating lesions ( Wu et al., 2020 ). 

Several recent studies investigated the possible mechanisms of

OVID-19 associated neurological complications. SARS-CoV-2 exhibits

eurotropic properties and can cause direct neurological damage,

hrough binding to angiotensin-converting enzyme-2 (ACE-2) receptors

n CNS, or via blood circulation. Moreover, CNS damage appears to be

ediated by an undesired immune reaction, leading to acute or delayed

NS demyelination ( Lima et al., 2020 ). Accumulated evidence showed

hat SARS-CoV-2 and several proinflammatory cytokines, including IL-

, IL-4, IL-6, IL-8, IL-10, TNF- 𝛼, and IFN- 𝛾, can cross the blood-brain-

arrier, infecting macrophages, microglia, and astrocytes, which are the

rincipal cells that mediate innate immunity in the CNS, thus creating

 “perfect storm ” for a pro-inflammatory state ( Han et al., 2020 ). IL-6

s an important pro-inflammatory mediator that can induce an immune

esponse in the nervous system, and plays a crucial role in regulating

he immune response in MS. In EAE model of MS, IL-6 aggravates clini-

al manifestations, neuroinflammation, and demyelination, principally

y promoting pathogenic T helper-17 cell generation in the peripheral

ymphoid organs ( Han et al., 2020 ). The levels of IL-6 were found to be

orrelated with the severity of COVID-19 symptoms, and this dysregula-

ion can affect both innate and acquired immunity. Furthermore, most

OVID-19 patients exhibit increased circulating levels of IL-17, which

as a documented role in MS pathogenesis, based on the data from EAE

odel Petkovi ć and Castellano (2016) . 

In addition, Toll-like receptors (TLR), the main pattern recogni-

ion receptors in CNS, have played a significant role in the patho-

enesis of both MS and COVID ‐19, mainly through recognition of vi-

al particles, activation of the innate immune-system, and secretion of

ro ‐inflammatory cytokines ( Khanmohammadi and Rezaei, 2021 Jan

8 ). 

A possible alternative explanation could be the production of an-

ibodies against myelin triggered by the virus. This para-infectious or

ost-infectious etiology is reported in several cases of post-SARS-CoV-2

uillain-Barre syndrome. SARS-CoV-2 may play a role in triggering MS,

imilar to the documented role of EBV ( Kamel et al. ). 

onclusion 

We report a case of CNS demyelination following COVID-19 infec-

ion, that fulfilled the diagnostic criteria of MS. Our case adds to the

rowing field of research on the influence of SARS-CoV-2 on the ner-

ous system, potentially triggering demyelination through an autoim-

une CNS inflammatory process. Clinical and radiological monitoring

s recommended in such cases, as the course of the demyelinating dis-

ase still seems unpredictable. 
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Fig. 2. Brain MRI done 2 months after COVID- 

19 infection; (a,b,c) axial FLAIR, (d) sagittal 

FLAIR, (e,f) axial T2-weighted, and (g,h) coro- 

nal FLAIR images, showing multiple white mat- 

ter hyperintense lesions involving juxtacorti- 

cal and periventricular regions in both cerebral 

hemispheres and the cerebellum. 
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