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To the Editor,
There is growing interest in the effects of coronavirus disease

2019 (COVID-19) on the brain and the neurological consequences
and features. Kuroda [1] recently published an interesting article
in Epilepsy & Behavior and titled ‘‘Epilepsy and COVID-19: Associa-
tions and important considerations”. In this article, the author high-
lighted the importance of researchers looking for possible
interactions of COVID-19 and epilepsy since the infection could
also have harmful effects on the brain. For example, people with
epilepsy infected with COVID-19 may have fever, which may pos-
sibly trigger seizures [1]. The purpose of our letter is to expand the
vision and suggest neuromuscular markers and muscle strength
evaluation for the monitoring and prognosis of patients with epi-
lepsy who have acquired COVID-19 infection.

Previous studies showed that survivors of acute respiratory dis-
eases might present functional disability for one year after dis-
charge [2], with muscle wasting and weakness being most
frequent extrapulmonary conditions [3]. The cardinal clinical man-
ifestations of COVID-19 include limb muscle weakness, muscle
atrophy, and reduced or missing deep tendon reflexes [4]. More-
over, admission at intensive care units is associated with impaired
physical function and poor quality of life for up to one year after
discharge [5]. In this regard, physical function is heavily affected
by critical illness and is less likely to recover to normal values
[6]. It is important to highlight that pulmonary diseases are com-
monly associated with loss of muscle mass and function [7]. The
analysis of previous outbreaks of severe acute respiratory syn-
drome (SARS) revealed that 6–20% of the patients showed mild
or moderate restrictive lung function consistent with muscle
weakness (and low functional capacity) 6–8 weeks after hospital
discharge [8]. Moreover, exercise capacity and health status were
remarkably lower in survivors from SARS than those of a normal
population [9]. Osthoff et al. [10] showed that, in people with pul-
monary disease, low muscle strength is associated with physical
inactivity and, consequently, low functional capacity to perform
the tasks of daily living. This is an independent predictor of mor-
bidity and mortality independent of the degree of respiratory lim-
itation [11].

Regarding the current pandemic, Solomon et al. [12] showed
that patients with COVID-19 can present acute hypoxic brain
injury. Therefore, it is reasonable to assume that these hypoxic
injuries can cause neuromuscular consequences in COVID-19
patients, depending on the severity of the condition. Helms et al.
[13] observed that of the 45 COVID-19 patients, who had been part
of their study, 33% presented a dysexecutive syndrome and move-
ment disorders that is, inattention, disorientation, and poorly orga-
nized movements in response to command. Siebenmann and
Rasmussen [14] pointed out that reduced systemic oxygen avail-
ability (also observed in patients with COVID-19) could promote
central fatigue and myalgia. Silva et al. [15] showed that mechan-
ically ventilated patients developed neuromuscular electrophysio-
logical disorders. Thus, it is possible to assume that all these
neurological consequences of COVID-19 could be more devastating
in patients with epilepsy. Nikbakht et al. [16] observed that the
epilepsy associated with COVID-19 infection could be caused by
the entry and high levels of pro-inflammatory cytokines in the
brain. Proinflammatory cytokines could break through the
blood–brain barrier, increase glutamate and aspartate and reduce
gamma-aminobutyric acid levels, which impair the functioning
of ion channels and consequently cause epileptic seizures. Carod-
Artal [17] states that depending on the severity of the condition,
the virus could cause neurological disorders such as headache,
dizziness, and myalgia and even cases of encephalopathy,
encephalitis, stroke, and epileptic seizures. Supposedly, these fac-
tors associated with prolonged muscle disuse and physical inactiv-
ity, and when two clinical conditions (COVID-19 and Epilepsy) are
combined, could affect negatively physical fitness and functional
capacity and, therefore, physical rehabilitation and monitoring
are essential [18].

From the above, it is plausible to assume that neuromuscular
and muscle strength performances are altered negatively in
patients who were affected by COVID-19 and those who also have
epilepsy. Thus, neuromuscular and muscle strength assessment
[19,20] is relevant in the follow-up and rehabilitation/monitor-
ing/training of patients who acquired COVID-19 and have epilepsy,
and parameters provided by neuromuscular assessment, such as
isokinetic dynamometer and handgrip strength, could be used as
a physical and functional marker.
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