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ARTICLE INFO ABSTRACT

Keywords: Objectives: There are indications that SARS-CoV-2 can trigger new onset or relapses of neuro-immunological
SARS-CoV-2 disease. We report a patient with relapsing remitting multiple sclerosis (RRMS) under disease-modifying ther-
COVID-19

apy (DMT) who experienced a relapse of RRMS after mild COVID-19.

Case report: The patient is a 27-year-old female with RRMS who developed a third exacerbation of RRMS under
DMT two weeks after mild COVID-19. Compared to previous imaging findings, new studies revealed an increase
in the lesion load and an enhancing lesion over two segments in the thoracic spine. The patient profited from
steroids and replacement of her previous DMT. She tolerated the first SARS-CoV-2 vaccination without side
effects 6 months after the SARS-CoV-2 infection.

Conclusions: SARS-CoV-2 infections can be followed by exacerbation of MS and failure of DMT. More arguments
in favour than against a causal relation can be raised. Neurologist should remain vigilant for new or relapsing
neuro-immunological disease following SARS-CoV-2 infections.

Multiple sclerosis
Central nervous system
Relapse

1. Introduction

SARS-CoV-2 infections not only affect the lungs but generally all
organs including the central and peripheral nervous system (CNS, PNS)
(neuro-COVID) [1,2]. The underlying pathophysiology for SARS-CoV-2
associated CNS disease is suspected to be immunogenic in the major-
ity of the cases [3]. Neuro-immunologic CNS disease in association with
SARS-CoV-2 infections so far reported include acute, disseminated
encephalo-myelitis (ADEM), acute, haemorrhagic, necrotising enceph-
alitis (AHNE), immune encephalitis, hypophysitis, cerebellitis, ven-
triculitis, transverse myelitis, posterior, reversible encephalopathy
syndrome (PRES), cerebral vasculitis, venous sinus thrombosis, neuro-
myelitis optica spectrum disorders (NMO-SDs), and multiple sclerosis
(MS) [4,5]. There are indications that SARS-CoV-2 infections not only
trigger relapses in patients with relapsing remitting MS (RRMS) [6] but
also induce new onset MS [7]. Here we report a patient with RRMS
under interferon p-1a (IFNp-1a) who not only experienced a relapse of
RRMS after mild COVID-19 but also failure of her previous disease
modifying therapy (DMT).

2. Case report

The patient is a 27yo female, who was diagnosed with multiple
sclerosis (MS) at age 24 y according to the McDonalds criteria. At this
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age she had experienced left visual impairment due to a first left optic
neuritis. Cerebral MRI at that time showed an enhancing left optic nerve,
non-enhancing lesions peri-ventricularly in the left corpus callosum, in
both frontal regions, and in the left cerebellum. Cerebro-spinal fluid
(CSF) investigations showed mild pleocytosis and positive oligoclonal
bands. A spinal MRI with contrast medium revealed a T2-hyperintense
lesion at the level C4 with mild enhancement, and two non-enhancing
lesions on the levels C6/C7. Under steroids her visual symptoms
completely resolved and she was put on IFNB-1a. Under this regimen she
experienced a second exacerbation one year after diagnosis.

At age 26 years she got infected with SARS-CoV-2 manifesting with
mild COVID-19 (fever, coughing, and dysgeusia), which resolved
without treatment. She was unvaccinated at that time and negative for
neutralising antibodies against SARS-CoV-2 (neutralisation titre (NT)
40). About two weeks later, she experienced bilateral sensory distur-
bances (dysesthesias and hypoesthesias) over the dermatomes C6/7, the
abdomen, and the thighs, the lateral lower legs, the forefoot, and the
toes. Additionally, she complained about gait disturbance. The Lher-
mitte sign was highly positive. After a spinal MRI had shown a new,
mildly enhancing, expanding lesion at Th4/5 and non-enhancing lesions
at C6 and Th10 (Fig. 1), she received steroids about two months after
onset of the sensory deficits. Antibodies against aquaporin, glycin, MOG,
JCV, hepatitis virus, VZV, HIV, and Mycobacterium tuberculosis were
negative. Since the relapse occurred under IFNf-1a and the lesion load
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Fig. 1. Spinal MRI showing an enhancing, eccentric lesion over the segments
Th4/5, being interpreted as acute demyelinating lesion due to a relapse of
an RRMS.

had increased, the patient was switched from IFNB-1a to natalizumab.
Under this regimen she slowly recovered. She received her first jab with
an mRNA-based SARS-CoV-2 vaccine six months after the SARS-CoV-2
infection.

3. Discussion

The index patient is interesting for experiencing the third exacer-
bation of a RRMS two weeks after a mildly symptomatic SARS-CoV-2
infection. The relapse also disclosed that IFNB-1a was no longer effec-
tive and had to be replaced by natalizumab. Whether there was a causal
relation between COVID-19 and the relapse remains speculative but
there are arguments in favour of and against a causal relation. Argu-
ments in favour of a causal relation are that relapses of MS following an
infection with SARS-CoV-2 have been previously reported [6]. Though
none of these reports demonstrated a clear-cut causal connection, a
pathophysiologic relation cannot be excluded. A second argument for a
causal relation is that relapses of MS have been reported in association
with other viral infections [8]. A third argument is that even
SARS-CoV-2 vaccinations can be associated with relapses of MS [9]. A
fourth argument is that retrospective observational studies have shown
that the risk of exacerbation of MS has increased during the pandemic
[6]. A fifth argument is that SARS-CoV-2 was made responsible for a
number of newly onset or flares of immunological disease: Immunologic
disorders in addition to MS reported having been triggered by a
SARS-CoV-2 infection include myasthenia, NMO-SD, immune hepatitis,
myositis, myocarditis, vestibular neuritis, Graves disease, immune
thrombocytopenia, rheumatoid arthritis, Sjogren syndrome, juvenile
idiopathic arthritis, and autoimmune thyroiditis [10,11,12]. A sixth
argument is that SARS-CoV-2 triggers a hyper-inflammatory immune
reaction, which can be documented by lymphopenia, elevated cyto-
kines, chemokines, and glial markers (cytokine storm) occasionally
leading to pulmonary failure, ARDS, and death [13].

Arguments against a causal relation are that only single cases with
SARS-CoV-2 associated immunological disease have been reported, that
the overall prevalence of immunological disorder did not increase
significantly since the outbreak of the pandemic, and that the exact
mechanism by which SARS-CoV-2 triggers the onset of any immuno-
logical disease has not been elucidated yet. As long as the relation be-
tween SARS-CoV-2 and flares or new development of immunological
diseases remains speculative, it is not feasible to establish a secure causal
relation.

Whether RRMS had a predisposing effect on the acquisition of the
SARS-CoV-2 infection in the index patient remains speculative. Whether
the interferon therapy was responsible for the only mild disease course
also remains speculative. A study of 603 MS patients under IFNf-1a
found that MS patients receiving IFNp-1a for RRMS had relatively low
rates of serious disease and/or severe outcomes of COVID-19 [14].
Another study found that COVID-19 contraction may not increase the
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risk of acute MS attacks shortly after COVID-19 contraction [15]. It was
hypothesised that COVID-19-associated lymphopenia may partly pre-
clude the autoreactive memory cells from expansion and initiating re-
lapses through a so-called bystander effect of COVID-19 infection [15].
There are also indications that withdrawal of DMT (e.g fingolimod) may
favour the acquisition of COVID-19 [16]. There are also indications that
MS patients under DMTs and experiencing COVID-19 may develop
pseudo-exacerbations [17].

4. Conclusions

This case shows that SARS-CoV-2 infections can be followed by
exacerbation of MS due to failure of DMT and that a causal relation
between the viral infection and the relapse cannot be definitively
excluded. Currently, more arguments in favour than against a causal
relation can be raised. Neurologist should remain vigilant for new or
relapsing neuro-immunological disease following an infection with
SARS-CoV-2.
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