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During the coronavirus disease 2019 (COVID-19) pandemic,
multisystemic syndromes related to viral infection have been
described, with a range of neurological manifestations rapidly
expanding."” The commonly described and autoptically con-
firmed neurological disorders associated with COVID-19 include
encephalitis, meningitis, anosmia/ageusia, Guillain—Barré syn-
drome, acute disseminated encephalomyelitis, and cerebrovascu-
lar events’ Herein we report an emerging neurological
manifestation associated with COVID-19, that is, myoclonus—
ataxia syndrome. Unlike previous reported cases,*” the current
patient was immunocompetent, developed the neurological
complication with a clear postinfectious pattern, and significantly

responded to intravenous immunoglobulin (IVIg).

Case Report

A 71-year-old man was referred to the emergency department
(ED) because of subacute onset of involuntary jerky movements,
unstable gait, and diffuse clumsiness at rest that worsened with
movement 2 days after complete resolution of SARS-CoV-2
infection. Due to mild respiratory symptoms, he was treated at
home with azithromycin only and no steroid was given because
of type 2 diabetes in his past medical history. Apart from diabetes
and hypertension (treated with metformin and ramipril, respec-
tively), he did not have other comorbidities. Video 1 shows sac-
cadic intrusions without opsoclonus, facial jerking, spontaneous
generalized myoclonic jerks of the trunk and limbs (particularly
involving the hands) at rest and clearly worsened both posturally
and during voluntary movements, and cerebellar ataxia of the
upper limbs and ataxic gait requiring bilateral assistance.

During hospitalization in the Neurology Department, he
underwent extensive laboratory tests, including thyroid function-

ing, celiac disease serology, and testing for antibodies against

neuronal surface antigens and onconeural antibodies both in serum
and cerebrospinal fluid (CSF); electroencephalogram (EEG); neu-
ropsychological assessment; brain magnetic resonance imaging
(MRI) with gadolinium; brain and total body '*fluoro-
deoxyglucose positron emission tomography; and CSF analysis. All
of these investigations revealed no abnormality, whereas electro-
neurography showed signs of diffuse mild axonal damage. Poly-
merase chain reaction for SARS-CoV-2 in the CSF was negative,
and oligoclonal bands were not detected. Serology indicated a past
infection for SARS-CoV-2. At 1 month after the onset of neuro-
logical manifestations, he did not show spontaneous recovery or
any benefit from symptomatic treatment with clonazepam. There-
fore, IVIg were given (0.4 g/kg per day for 5 days), which pro-
duced a prompt and remarkable improvement. A neurological
examination repeated 17 days after IVIg administration (Video 2)
showed a significant improvement of ataxia (he was able to walk
unassisted) and myoclonus (which was no more evident); no facial

jerking was present. Any further treatment was not needed.

Discussion

We report a case of post—COVID-19 myoclonus—ataxia syn-
drome in a fully immunocompetent patient successfully treated
with IVIg. Extensive diagnostic workup excluded other causes.
Although  COVID-19-associated

described,” the present case demonstrated not only a generalized

myoclonus  has  been

myoclonus but also a clear cerebellar involvement. Moreover,
unlike the previously published cases,*” our patient had a mild
pulmonary disease and did not have any feature of encephalopa-
thy. Also, difterently from a previous HIV-positive case on anti-
retroviral therapy,” our patient was immunocompetent, and his
symptoms did not develop during the pulmonary infection but

when he became seronegative for COVID-19.
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Video 1. Saccadic intrusions without opsoclonus, facial jerking,
spontaneous generalized myoclonic jerks of the trunk and
limbs (particularly involving the hands) at rest and clearly
worsened both posturally and during voluntary movements,
and cerebellar ataxia of the upper limbs and ataxic gait
requiring bilateral assistance are shown.

Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.13534

Video 2. Neurological examination 17 days after IVIig
administration showed a significant improvement of ataxia

(he was able to walk unassisted) and myoclonus (which was no
more evident); no facial jerking was present.

Video content can be viewed at https://onlinelibrary.wiley.com/
doi/10.1002/mdc3.13534

The anatomical substrate of myoclonus is likely to be subcortical,
as he predominantly had generalized myoclonus, mostly synchro-
nous and most prominent in the distal upper limbs and trunk, with
normal brain MRI and EEG. He also had truncal ataxia, which
might be related to a vermian involvement, although the impair-
ment of gait could be also attributable to truncal and proximal lower
limb myoclonus. This is not surprising, as the neurological spectrum
of COVID-19 is constantly expanding, and a recent case of
opsoclonus myoclonus—ataxia syndrome has been published. '

In the present patient, the subacute onset of neurological
symptoms after the clinical resolution and negative serology of
COVID-19 suggests a postinfectious immune-mediated etiol-
ogy. Alternative pathophysiology might be a direct trans-
neural spread of the virus to the central nervous system

through the olfactory tract, although this seems to be unlikely
given the timing of the symptomatology and the negative
results from all the exams performed. Other mechanisms
include hypoxia or iatrogenic cause,” which however can be
ruled out because of his mild respiratory symptoms and the
lack of any causable drug taken.

Finally, our patient did not recover spontaneously but, rather,
immunotherapy was needed, which induced a rapid and significant
clinical improvement. Although he did not need any other treat-
ment after IVIg, however, it cannot be excluded that the favorable
outcome might have been coincidental or that IVIg has just accel-
erated his recovery. In this context, although all the reported cases
improved following different treatments, the speed and degree of
recovery was variable. Indeed, the effect of medications is hetero-
geneous, with some patients who responded very well to symp-
tomatic therapy (such as the antimyoclonic drugs) and others who
had to escalate to plasma exchange due to the lack of any response
to antimyoclonic medications and steroids.”®

In conclusion, as COVID-19 is now viewed as a multisystemic
disease with pleiomorphic manifestations, increased awareness
among neurologists, ED physicians, intensivists, and even general
practitioners about the neurological features is needed. SARS-
CoV-2 infection should be considered among the possible causes
of myoclonus—ataxia syndrome also in immunocompetent patients
with mild COVID-19 manifestations. IVIg can be a valid treat-
ment choice in cases of myoclonus—ataxia without spontaneous
recovery or in nonresponders to symptomatic drugs.
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