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Abstract
A patient presented with an opsoclonus-myoclonus-ataxia syndrome after a 2-week period of fever. In her work as an assis-
tant nurse, she had been exposed to patients infected with severe acute respiratory syndrome coronavirus-2. Laboratory 
investigations showed that the patient had positive IgG antibodies against this pathogen, and a chest CT showed changes 
compatible with this infection. Other known causes for this syndrome were excluded. Our case shows that the opsoclonus-
myoclonus-ataxia syndrome can occur as a post-/para-infectious manifestation in patients infected with severe acute respira-
tory syndrome coronavirus-2.
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Introduction

Opsoclonus-myoclonus-ataxia (OMA) is a rare neurological 
syndrome that can have several underlying causes (Klaas 
et al. 2012). It is usually due to a paraneoplastic process, but 
it can also be para-infectious (Saini et al. 2020).

We are facing a current epidemic caused by the severe 
acute respiratory syndrome coronavirus-2 (SARS-CoV-2), 
where the number of infected patients worldwide has 
reached millions. The virus causes mainly respiratory symp-
toms, but it can be associated with the emergence of neuro-
logical symptoms or syndromes (Ellul et al. 2020).

We report the case of a patient with an OMA syndrome 
associated with an infection with SARS-CoV-2.

Clinical report

A 58-year-old woman had fever without any other symptoms 
for 2 weeks. Afterward, she felt well for 3 days but devel-
oped again fever, tremor, and difficulty walking, prompting 
admission to the hospital.

Physical examination revealed a tired patient with gait 
ataxia, dysarthria, and generalized tremor. Lung auscul-
tation revealed crepitations over the right lower lobe. All 
vital parameters were normal. The C-reactive protein was 
48 mg/L, and there was mild leukocytosis with normal 
hemoglobin and red blood cell count. Hepatic, renal, and 
thyroid functions were normal.

A lumbar puncture showed no pleocytosis. The patient 
received meropenem and acyclovir and was isolated because 
she had been in contact with patients with SARS-CoV-2 
infection in her work as an assistant nurse.

On the following day, PCR analysis from a nasopharyn-
geal swab was negative for influenza A, B, RS virus, and 
SARS-CoV-2. A second lumbar puncture showed no pleo-
cytosis. Blood, urine, and nasopharyngeal cultures were 
negative. A thoracic computer tomography (CT) showed 
peripheral consolidated opacities dorsally along the right 
superior and inferior pulmonary lobes with discrete ground 
glass opacities in the middle lobe. The lateral part of the left 
superior lobe had a sparse opacity. These findings raised 
suspicion of an infection with SARS-CoV-2. Meropenem 
and acyclovir were discontinued. Contact was taken with 
the neurology team.

A new neurological examination showed multifocal 
spontaneous and action induced myoclonus, ataxia of the 
upper and lower extremities, severe truncal ataxia (Video 
1), and opsoclonus (Video 2). We diagnosed a possible para-
infectious opsoclonus-myoclonus-ataxia (OMA) syndrome 
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and initiated treatment with clonazepam and immunoglobu-
lines. An EEG showed no signs of seizures or epileptiform 
activity. Myoclonus improved with clonazepam and leveti-
racetam. An MRI was normal. Despite treatment with immu-
noglobulins, the patient continued to display myoclonus, 
opsoclonus, and ataxia. She was therefore treated with 
corticosteroids. A paraneoplastic antibody panel analysis 
(CSV2, amphiphysin, Ma/2, Tr, Sox1, Zic4, GAD, NMDA, 
LGl1, CASPR2, GABA-B, VGCC PQ, AMPA 1/2, DPPX, 
Hu, Ri, Yo, PCA2) was negative in both serum and the cer-
ebrospinal fluid. Tumor markers (AFP, LD, S100B, bhcG, 
beta2-microglobuline, CA125, CA19-9, CA15-3, CEA, cal-
cytonin) were negative. HIV, hepatitis B and C serologies 
were negative. A PET-CT scan showed no signs of malig-
nancy. A serological analysis revealed the presence of IgG 
antibodies against SARS-CoV-2.

Discussion

Our patient presented the classical syndrome of OMA, and 
the clinical history together with the course of the disease 
led to the suspicion of a para-infectious etiology.

The patient developed fever during a period where the 
coronavirus epidemic was in full force in Sweden, and 
she had been in contact with patients infected with SARS-
CoV-2. Recent literature (Lomoro et al. 2020) describes 
peripheral lower lobe consolidation and ground glass opaci-
ties as the most common CT findings in patients with SARS-
CoV-2 infection, findings that were also consistent with our 
case. We moreover identified she had positive IgG antibod-
ies to SARS-CoV-2. RNA from SARS-CoV-2 could not be 
shown from the upper airways with PCR because the test 
was made 2 weeks after the debut of fever.

Whenever an infectious etiology is involved in OMA, 
either direct invasion of the pathogen into the central nerv-
ous system occurs, or an immune-mediated pathological 
mechanism is set in motion, further driving a neuro-inflam-
matory response that affects the neural circuitry at the level 
of the pons and cerebellum (Saini et al. 2020). Known viral 
pathogens that have been involved in cases of OMA are HIV, 
West Nile virus, enteroviruses, influenza, varicella, human 
herpes virus 6, Epstein–Barr virus, and cytomegalovirus 
(Radu et al. 2018).

A recently published article (Rábano-Suárez et al. 2020) 
described the emergence of myoclonus in 3 patients with 
SARS-CoV-2 but without opsoclonus. Since the debut 
of the current coronavirus pandemic, other articles (Ellul 
et al. 2020; Orsini et al. 2020) have reported different neuro-
logical complications that can arise in the context of this dis-
ease, such as encephalitis, ischemic and hemorrhagic stroke, 
cerebral venous thrombosis, and Guillain–Barré syndrome.

There is uncertainty regarding the definition of para-
infectious neurological syndromes as we do not have an 
infallible method that can differentiate whether a neuro-
logical syndrome depends on the direct invasion of a path-
ogen into the central nervous system or is a consequence 
of the immunological response. Criteria were proposed by 
some authors (Gotkine et al. 2010) in order to differentiate 
these two processes. One of them is that the neurological 
syndrome “appears following recovery from an infection/
vaccination, or if there is evidence of active neurological 
disease, following full resolution of infection” (Gotkine 
et al. 2010). In our case, the neurological symptoms started 
after a 2-week period of fever plus 3 days after the patient 
had been asymptomatic. A recent study (Guilmot et al. 2020) 
of 13 patients with SARS-Cov-2 and neurological symptoms 
showed an association between CSF pleocytosis and post-
infectious encephalitis and polyradiculitis in two patients, 
where PCR analysis for SARS-Cov-2 in the CSF was nega-
tive in all patients. In the rest of the patients, the CSF had 
no pleocytosis. In our case, two lumbar punctures failed to 
show pleocytosis, which makes direct CNS invasion of an 
infectious pathogen unlikely.

Our diagnostic workup included an investigation of a pos-
sible underlying malignancy, as a paraneoplastic cause is 
frequently involved in adults who present with OMA syn-
drome (Armangué et al. 2016). A thorough investigation 
failed to show the presence of malignant lesions. No meta-
bolic derangements were found.

It therefore remains as a putative disease mechanism a 
para-infectious etiology which in our patient was associated 
with a previous infection with SARS-CoV-2. We therefore 
propose adding SARS-CoV-2 to the list of known pathogens 
to be related with the OMA syndrome as a para-infectious 
manifestation.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s13365-​021-​00974-0.
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