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Dear Editor,

The coronavirus disease (COVID-19) caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
triggered several new challenges around the world. Three
COVID-19 infection phases have been described: (a) an
acute phase (signs and symptoms lasting up to 4 weeks);
(b) an ongoing symptomatic phase (signs and symptoms
between 4 and 12 weeks); and (c) a post-COVID-19 phase
(signs and symptoms that continue for more than 12 weeks)
[1]. Neurological complications of SARS-CoV2 have been
widely described [2], reported in over 35% of affected
patients, especially when critically ill [3]. These neurologi-
cal manifestations widely range from mild to severe com-
plications, affecting both the central and peripheral nervous
systems.
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Despite the scare prevalence of movement disorders
in COVID-19 patients, new cases have been increasingly
described during the last year, not only among hospitalized
patients, but also in milder cases. Myoclonus and ataxia
are the most frequently movement disorders observed in
COVID-19 patients [4], and recent publications have high-
lighted the presence of an ataxia-myoclonus syndrome with
or without opsoclonus as a common neurological complica-
tion resulting from a likely autoimmune etiology.

We aimed to present five patients with ataxia-myoclonus
syndrome (AMS) as a post-infectious manifestation follow-
ing a mild COVID-19 infection.

We report five male patients with an age ranging from 36
to 67 years. All of them presented mild COVID-19 symp-
toms and only one required hospitalization without the
need for oxygen supplementation. All patients presented
with AMS during the acute phase of COVID-19 once they
were fully recovered from their initial respiratory symptoms,
8 to 15 days after the beginning of the disease. Axial and
appendicular ataxia and myoclonus were seen in all patients
and were the reason for their hospital admission. Myoclonus
was mostly generalized and triggered by action, but in one
patient, it was provoked by tactile stimulus. Two patients
presented ocular flutter and one had opsoclonus. The rest
of neurological examination was normal, except patient 3
who presented generalized areflexia (Table 1, Videos 1-5).

All patients underwent brain MRI that was normal. An
extensive evaluation, including blood tests, CSF analysis,
and onconeuronal antibodies, was performed in all patients.
In two cases, a mild elevation in the CSF protein concentra-
tion was detected. PCR for EBV, CMYV, and HZV as well as
bacterial cultures were all negatives. Four patients received
iv methylprednisolone (1 g/day for 3 days), combined with
iv IgG (0.4 g/kg daily for 5 days) in one case. One patient
resolved spontaneously without treatment and received only
symptomatic management with levetiracetam 3 g/day and
clonazepam 2 mg/day. Neurological symptoms dramatically
improved and resolved completely in all patients over the
course of days to weeks (Table 1).
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Herein, we presented five new cases characterized by
the occurrence of AMS during the acute phase of a mild
COVID-19 infection. To date, less than 50 cases of AMS
secondary to COVID-19 have been described in the litera-
ture. A common hallmark of most reported patients was
the delayed neurological presentation after COVID-19
infection, suggesting a post-infectious immunomodulated
mechanism [5]. The pathogenesis of neurological com-
plications in COVID-19 patients is still unknown. Dif-
ferent mechanisms are proposed: a direct damage from
the virus, the effect of cytokines release, hypoxia, neu-
roinflammation, and endothelial dysfunction [6]. In the
case of AMS, there is the hypothesis that a post- or para-
infectious immune-mediated etiology could be the cause
[7], whereby antibodies react against cerebellar Purkinje
cells [8].

It was previously described that AMS could be seen not
only in severe COVID-19 patients but also in mild cases
[5, 7] and our study support this notion. All of our cases
presented mild symptoms of COVID-19 infection and the
main reason for hospitalization was the presence of AMS. In
keeping with previously described cases, all of our patients
had a benign course and an excellent response to immuno-
suppressive treatment, achieving a complete remission.

AMS is infrequent and the etiology includes paraneo-
plastic, para-infectious, toxic-metabolic, and idiopathic
causes. AMS caused by COVID-19 either during the initial
stages of COVID-19 infection (para-infectious syndrome)
or with a delayed onset (post-infectious syndrome) should
be suspected in acute cases with or without ocular move-
ment impairment and recent history of COVID-19 infection,
regardless of its severity.

In conclusion, our experience further supports the notions
that SARS-CoV-2 should be seen as a potential cause for
acute ataxia with or without myoclonus and/or opsoclonus
[9]. The description of new cases will facilitate a better
understanding of this neurological condition.
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