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Background: The aim of this study was to have a better understanding of the influence of the coronavirus disease
2019 (COVID-19) pandemic in people with epilepsy (PWE) and to assess whether there have been changes in
seizure control during the current COVID-19 outbreak, exploring the possible causes thereof.
Methods: This is an observational, retrospective study based on prospective data collection of 100 successive
patients who attended an epilepsy outpatient clinic either face-to-face or telephonically during the months of
the COVID-19 outbreak and national state of emergency.
Results:Onehundred patientswere included, 52%women,mean age 42.4 years. During the COVID-19period, 27%of
the patients presented an increase of >50% of seizure frequency. An increase of stress/anxiety (odds ratios (OR):
5.78; p = 0.008) and a prior higher seizure frequency (OR: 12.4; p = 0.001) were associated with worsening of
seizures. Other risk factors were exacerbation of depression, sleep deprivation, less physical activity, and history
of epilepsy surgery. Three patients had status epilepticus (SE) and one a cluster of seizures. Likewise, 9% of patients
improved their seizure control. Reduction in stress/anxiety (OR: 0.05; p = 0.03) and recent adjustment of
antiepileptics (OR: 0.07; p = 0.01) acted as protecting factors.
Conclusions:A high proportion of PWE suffered a significantworsening of their seizure control during themonths of
the COVID-19 pandemic. Emotional distress due to home confinementwas themain factor for the change in seizure
control. Promoting physical activity and adequate sleepmayminimize the potential impact of the pandemic in PWE.
Ensuring correct follow-up can prevent decompensation in those PWE at high risk.

© 2020 Elsevier Inc. All rights reserved.
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1. Introduction

The coronavirus disease 2019 (COVID-19) caused by severe acute
respiratory syndrome coronavirus type 2 (SARS-CoV-2) has rapidly
spread worldwide, being considered a pandemic in March 2020. In the
first few months of the COVID-19 outbreak, some studies have empha-
sized the neurological manifestations of COVID-19 [1,2]. Seizures are a
neurological complication that can be produced by SARS-CoV-2; how-
ever, they do not seem to be frequent, happening in about 0.5%
or even less of patients with COVID-19 [1–3]. Typically, these seizures
are acute symptomatic and may be triggered by different factors:
fever, hypoxemia/hypercapnia, severe illness, systemic inflammatory
overresponse, COVID-19 treatments, and central nervous system direct
invasion by SARS-CoV-2 may all play a role.
logy, Complejo Hospitalario
06 Albacete, Spain.
z-Larsen).
It is unclear whether or not the consequences of the COVID-19
pandemic influence people with epilepsy (PWE). Normally, these
patients are very sensitive to different factors such as physical or emo-
tional disturbances or environmental and lifestyle changes. Many
factors can increase the risk of seizures, i.e., illness and fever, stressful
events, sleep deprivation, changes in antiepileptic drugs (AED), use of
proconvulsive treatments, to name a few. Some are unavoidable during
a sociosanitary crisis like that currently being experienced. Spain is one
of themost affected countries worldwide, up toMay 21, 2020, a total of
233,037 cases of COVID-19 and 27,940 deaths have been officially
reported by the national authorities [4]. Because of the rapid increase
of infections, the Spanish Government enacted a national state of emer-
gency onMarch 14, 2020, limiting publicmobility and compelling home
confinement and social isolation [5]. This national lockdown, in addition
to the direct effects of COVID-19, have dramatically altered the lifestyle
and normal routines of the entire Spanish population. Therefore, in
addition to the risk of neurological involvement that COVID-19 itself
has, during the pandemic, different circumstances may negatively
impact on seizure control in PWE.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.yebeh.2020.107396&domain=pdf
https://doi.org/10.1016/j.yebeh.2020.107396
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http://www.sciencedirect.com/science/journal/
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Some studies have evaluated the status of PWE during previous
epidemic outbreaks [6] and other natural catastrophes [7], finding a
worsening of seizure control in an important proportion of this group.
A recent study analyzed the impact of the current COVID-19 pandemic
in patients with genetic encephalopathies and their caregivers, finding
a worsening of seizure control in 14% of the patients during the lock-
down period [8]. Despite it not being a representative sample of the
population with epilepsy, it evidences the challenge that the current
sociosanitary crisis generates for PWE.

To explore whether there have been changes in seizure control in
PWE due to the current outbreak of COVID-19 and to assess the possible
causes thereof, we have analyzed 100 successive PWEwho attended the
Epilepsy Outpatient Clinic of a tertiary hospital in Spain during the
COVID-19 outbreak and national lockdown.

2. Methods

An observational, retrospective study was conducted in a tertiary
center (Albacete University General Hospital) in the province of
Albacete (Castilla-La Mancha, Spain). One hundred successive PWE
were recruited from those attended at the Epilepsy Outpatient Clinic
between May 17 and June 7, 2020, during both face-to-face visits and
telephonic consultations. All patients were diagnosed with epilepsy
according to the current criteria [9] and had at least one seizure during
the lastfive years, fulfilling thedefinition of active epilepsy [10]. Patients
with episodes highly suggestive of nonepileptic paroxysmal events
(syncope, psychogenic nonepileptic seizures, etc.) that could not be
clearly differentiated from their seizures were excluded. If the patient
had an intellectual disability, the interviewwas conducted in conjunction
with their caregivers.

Patients were asked to answer a predefined survey during the visit
(see questionnaire in Supplementary Material). Demographic data such
as age, sex, epilepsy duration, epilepsy type and lateralization, etiology,
intellectual disability, neuroimaging alterations, drug-resistant epilepsy,
number of AED, history of epilepsy surgery, and changes in treatment
within the previous 3 months were reviewed. Seizure frequency
during the period corresponding to the national state of emergency
(from March 14, 2020, onward) was recorded and compared with
seizure frequency during the previous six months. Seizure frequency
was recorded in number of seizures per month according to patients'
calendars of seizures, and posteriorly classified in three options: seizure
frequency increase, seizure frequency decrease, or no changes in seizure
frequency. We searched for possible cases of status epilepticus (SE) or
sudden unexpected death in epilepsy (SUDEP). We considered a signifi-
cant change in seizure frequency those differences of more than 50%
compared with the previous period. Different questions about their
lifestyles and routines during the quarantine and social isolation (changes
in mood such as sadness/depression and stress/anxiety, work, diet,
alcohol consumption, rest and sleep, and adherence to antiepileptic
treatment) were asked. Changes in the follow-up from their primary
care health center and hospital outpatient clinics were assessed. During
the state of alert, our Neurology Department opened a telephone line
and an email for patients, in order for patients to contact their neurologist
if they deemed it necessary. Unannounced consultations (either face-to-
face, telephonic, and email) with Neurology outpatient clinics, patient
visits to their health center, emergency department (ED), and admissions
to hospital or intensive care units (ICU) for any reason were reviewed.
Those patients who reported avoiding the ED or appointments with a
general practitioner (GP) or specialist were registered, as well as those
who experienced a delay in their epilepsy appointment. The registered
factors related to COVID-19 included infection (confirmed by reverse
transcription-polymerase chain reaction (rt-PCR) analyses of throat
swab samples or by serumantibodies) or compatible symptomsof thepa-
tient or in a family member with whom they live. Severity of COVID-19
was defined according to the 2007 Infectious Diseases Society of
America/American Thoracic Society criteria [11] into mild or severe
disease. National lockdown-related features such as possibility to reach
their pharmacy, medication shortages, possibility of attendance at work,
occupational centers, or schools were recorded.

This study was conducted in accordance with the Declaration of
Helsinki and local governmental regulations and was approved by the
local ethics committee. Written informed consent was obtained from
each study participant.

2.1. Statistical analysis

The statistical analysis was performed using the SPSS software,
version 25 (SPSS, Chicago, IL). A descriptive analysis of the variables col-
lected was performed: the qualitative variables were expressed as a
percentage and the quantitative variables usingmean± standard devi-
ation (SD) ormedian-interquartile range (IQR)whether or not they had
a normal distribution. An analysis of the main factors associated with
the significant changes of the number of seizures was performed: the
ratios were compared using the Chi squared test, quantitative variables
were compared using the Student's t test or the U Mann–Whitney test
when appropriate. Finally, a multivariate analysis using binary logistic
regressionwas performed. The confidence intervals (CI) and odds ratios
(OR) were calculated. In all cases, p values less than 0.05 were consid-
ered as statistically significant. The size of the sample was calculated
based on an expected variation of seizure frequency in 10–25% of the
patients included, as observed in previous studies [6–8]. Assuming a
percentage of data loses of 10%, our sample should be at least of 90
PWE. Besides this, assuming the possibility that the references used do
not represent our population of PWE,we decided to increase the sample
up to 100 patients.

3. Results

One hundred patients were included, 52% women, mean age 42.4
years (range: 15–85). The timeline of visits and its relationship with
the different phases of the national state of emergency and epidemio-
logical evolution of the pandemic in Spain [4,12] can be seen in Fig. 1.
No differences were observed between patients included in different
phases of confinement. Thirty-nine patients were seen face-to-face in
the Neurology Clinic, and 61 were visited telephonically. The demo-
graphic characteristics are described in Table 1. Of the 19 patients
with generalized epilepsy, seven were idiopathic generalized epilepsies
(IGE) (three juvenilemyoclonic epilepsy, three juvenile absence epilep-
sies, one IGE with only generalized tonic–clonic seizures), eight were
epileptic encephalopathies (one genetic epilepsy with febrile seizures
plus [GEFS+], four Lennox–Gastaut syndromes, two Dravet syndromes,
one West syndrome), and the other four were other generalized syn-
dromes. Of 73 focal epilepsies, 34 were from the left hemisphere, 21
from the right, and 18 from unknown lateralization; 26 were temporal,
30 frontal, six posterior quadrant, and 11 from unknown foci.

During the COVID-19 period, 11 patients had a lower seizure fre-
quency compared with the prior six months, 60 patients had the same
seizure frequency, and 29 patients had a higher seizure frequency. Seizure
control worsened significantly in 27% of the patients, and it improved
significantly in 9%. Overall, 39% of patients were seizure-free for at least
six months before the COVID-19 outbreak, in four of them (10.3%),
seizures recurred during the pandemic. No SUDEP occurred during the
study period. Only 1 case had positive tests (both rt-PCR of throat swabs
and antibodies in blood test) for COVID-19 (Table 2), being asymptomatic
for the infection,whichwas diagnosed during a hospital admission due to
a cluster of seizures (see below). In Tables 2 and 3, the most relevant
clinical features are described.

The following risk factors were statistically associated with a
significant worsening of seizure control: exacerbation of stress/anxiety
(21 [77.8%] vs 21 [28.8%], OR: 8.67, 95% CI: 3.07–24.50; p < 0.001), sad-
ness/depression (15 [55.6%] vs 20 [27.4%], OR: 3.31, 95% CI: 1.32–8.29; p
= 0.01), sleep deprivation (16 [59.3%] vs 15 [20.5%], OR: 5.62, 95% CI:



Fig. 1. Evolution of the COVID-19 pandemic in Albacete and PWE inclusions in the EPICOVID registry. Trend of the pandemic in the city of Albacete, Spain, represented by the number of
pooled cases of COVID-19 diagnosed in Albacete (blue line) [4]. Relevant changes due to local confinement occurred onMarch 14th (state of alarm and national lockdown), May 18th (the
city of Albacetemoves to phase 1 of confinement de-escalation), and June 1st (the city of Albacetemoves to phase 2 of confinement de-escalation) [12]. The EPICOVID registrywas opened
onMay 15th. Two peoplewith epilepsy (PWE)were included during the lockdown, 46 during phase 1, and 52 during phase 2 of confinement de-escalation. No differenceswere observed
between patients included in different phases of confinement.
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2.16–14.61; p < 0.001), doing less physical exercise (18 [66.7%] vs 25
[34.2%], OR: 3.84, 95% CI: 1.51–9.98; p= 0.004), and history of epilepsy
surgery (4 [14.8%] vs 1 [1.4%], OR: 12.5, 95% CI: 1.32–117.74; p=0.006).
The median of seizure frequency during the previous six months
was higher in those patients who had a significant increase of seizure
frequency during the pandemic compared with those who did not: 2
Table 1
Demographic characteristics.

All
(n =
100)

Sz worsening
>50%
(n = 27)

Sz improvement
>50%
(n = 9)

Sex (woman) 52 18 4
Age (years) (mean ± SD) 42.4 ±

16.4
42 ± 14.9 41.5 ± 16.7

Epilepsy duration (years)
(mean ± SD)

19.8 ±
16

20.3 ± 16.6 24 ± 21.4

Epilepsy type
Generalized 19 3 1
Focal 73 23 5
Unknown 8 1 3

Etiology of epilepsy
Genetic 17 3 2
MCD 10 4 0
Cerebrovascular 7 2 1
Tumoral 15 5 1
HS 6 2 1
Unknown 36 8 4
Other 9 3 0

Alterations in MRI 50 16 3
Cognitive impairment 30 7 2
Drug-refractory epilepsy 61 18 3
Number of AED (median, IQR) 2, 2–3 2, 2–3 2, 1–3
Epilepsy surgery

Resective 5 4** 0
VNS 5 2 0

Statistical significance: * p < 0.05; ** p < 0.01; *** p < 0.001.
AED: antiepileptic drugs. HS: hippocampal sclerosis. IQR: interquartile range 25–75.MCD:
malformation of cortical development. MRI: magnetic resonance imaging. OR: odds ratio.
Sz: seizure. SD: standard deviation. VNS: vagus nerve stimulator.
(IQR: 0.3–6) vs 0.25 (IQR: 0–2.25), p=0.008. Therewas no relationship
among thosewith COVID-19 symptoms, having drug-resistant epilepsy,
delays to the visits with the epileptologist, recent changes in AED, or
who avoided going to an emergency room with an increase of seizure
frequency. Neither having problems going to a pharmacy nor difficulty
finding their AED, attending school/occupational center, nor logistical
adjustments to working arrangements were associated with changes
in seizure control. A multivariate analysis using a binary logistic regres-
sion model was performed, including sex, history of epilepsy surgery,
seizure frequency in the previous 6 months, stress/anxiety increase,
sadness/depression increase, sleep deprivation, and doing less physical
exercise. Only suffering higher stress/anxiety and having a prior higher
seizure frequency were independently associated with a significant in-
crease of seizure frequency in the multivariate analysis (OR: 5.78, 95%
CI: 1.57–21.28, p = 0.008 and OR: 12.14, 95% CI: 2.6–56.74, p =
0.001, respectively). Those patients whose seizure control deteriorated
consulted more frequently with the neurologist without prior appoint-
ment (p = 0.001), visited an ED (OR: 4.76, 95% CI: 1.36–16.63; p =
0.009), and were more frequently admitted to hospital (OR: 12.52,
95% CI: 1.33–117.74; p = 0.006).

Four patients were admitted to hospital during the study period
because of seizures. Three patients had SE and one a cluster of focal sei-
zures with and without impaired awareness. Of the patients with SE,
one presented with a focal without impairment of consciousness SE, an-
other with a focal with impaired consciousness SE, and the third case
had a generalized convulsive SE that required admission to the ICU.
None of these three patients had either antibody against SARS-CoV-2 in
blood tests nor SARS-CoV-2 RNA upon rt-PCR analysis of throat swab
samples. By contrast, the patient admitted because of a cluster of seizures
had positive rt-PCR and serological tests for SARS-CoV-2 butwas clinically
asymptomatic, and blood tests and chest X-ray were normal.

Regarding patients who significantly improved their seizure control
during the pandemic (n = 9), the following factors were protectors
in our study: an improvement in AED adherence (2 [22.2%] vs 0 in
nonimprovement groups, OR: 0.71, 95% CI: 0.03–0.15; p < 0.001), a
decrease of stress/anxiety (3 [33.3%] vs 8 [8.8%], OR: 0.19, 95% CI:



Table 2
Clinical features during COVID-19 pandemic.

Sz worsening >50%
(n = 27)
n (%)

Sz improvement >50% (n = 9)
n (%)

No significant Sz changes (n = 64)
n (%)

Sz frequency 6 months prior lockdown (mean Sz/month ± SD) 12.9 ± 38.7 1.9 ± 1.8 19.9 ± 131.8
Sz frequency during lockdown (mean Sz/month ± SD) 34.1 ± 68.9 0 ± 0 16.6 ± 104.8
Seizure-free at least 6 months prior lockdown 4 (14.8%) 0 35 (54.7%)
AED changes <3 months prior lockdown 5 (18.5%) 4 (44.4%)* 10 (15.6%)
COVID-19 symptoms

Mild 5 (18.5%) 2 (22.2%) 8 (12.5%)
Severe 0 0 0

COVID-19 confirmed
rt-PCR 1 (3.7%) 0 0
SARS-CoV-2 serum antibodies 1 (3.7%) 0 0

Admission to ED 7 (25.9%)** 2 (22.2%) 3 (4.7%)
Admission to hospital 4 (14.8%)** 1 (11.1%) 0
Admission to ICU 1 (3.7%) 0 0
Urgent telephonic consult with GP 7 (25.9%) 2 (22.2%) 12 (18.8%)
Urgent telephonic consult with neurologist 10 (37%)*** 0 6 (9.4%)
Avoid going to ED or consult with GP or specialist 4 (14.8%) 2 (22.2%) 9 (14.1%)
Epilepsy visit delay 13 (48.1%) 6 (66.7%) 35 (54.7%)

Statistical significance: * p < 0.05; ** p < 0.01; *** p < 0.001.
AED: antiepileptic drugs. COVID-19: coronavirus disease 2019. ED: emergency department. GP: general practitioner. ICU: intensive care unit. rt-PCR: reverse transcription-polymerase
chain reaction. SARS-CoV-2: severe acute respiratory syndrome coronavirus type 2. Sz: seizure.
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0.04–0.92; p = 0.02), and AED modifications within the three previous
months (4 [44.4%] vs 15 [16.5%], OR: 0.24, 95% CI: 0.06–0.9; p = 0.04).
Seizure frequency during the preceding period was not associated
with seizure control improvement. The rest of the demographic, clinical,
and lifestyle variables were not associated with better seizure control. A
multivariate analysis using a binary logistic regression model was per-
formed, including type of epilepsy, AED adherence improvement, recent
changes in AED, sadness/depression decrease, stress/anxiety decrease,
and sleep improvement. Only AED changes within the previous three
months (OR: 0.07, 95% CI: 0.008–0.53; p = 0.01) and a decrease of
stress/anxiety (OR: 0.05, 95% CI: 0.004–0.707; p = 0.03) were statisti-
cally associatedwith an improvement in seizure control in themultivar-
iate analysis.

On the other hand, 42 patients stated havingmore stress/anxiety dur-
ing the pandemic and another 11 reported having less stress/anxiety than
Table 3
Relevant lifestyle changes during COVID-19 pandemic.

Sz worsen >50% (n = 27)
n (%)

Stress/anxiety Less than normal 0
Same as normal 6 (22.2%)
More than normal 21 (77.8%)***

Sadness/depression Less than normal 0
Same as normal 12 (44.4%)
More than normal 15 (55.6%)*

Alcohol consumption Less than normal 5 (21.7%)
Same as normal 22 (78.3%)
More than normal 0

Alimentation Less than normal 4 (14.8%)
Same as normal 18 (51.9%)
More than normal 5 (18.5%)

Sleep Less than normal 16 (59.3%)***
Same as normal 8 (29.6%)
More than normal 3 (11.1%)

Exercise Less than normal 18 (66.7%)**
Same as normal 6 (22.2%)
More than normal 3 (11.1%)

AED adherence Worse than normal 0
Same as normal 27 (100%)
Better than normal 0

Problems finding pharmacy 1 (3.7%)
Problems finding AED 1 (3.7%)

Statistical significance: * p < 0.05; ** p < 0.01; *** p < 0.001.
AED: antiepileptic drugs. Sz: seizure.
previously. For those reporting higher levels of anxiety during the pan-
demic, the following variables were statistically associated: history of ep-
ilepsy surgery (n = 5; p = 0.007), sadness/depression (n = 32; p =
0.229), and sleep deprivation (n = 27; p = 0.015). By contrast, intellec-
tual disability acted as a protecting factor for anxiety (OR: 0.38, 95% CI:
0.15–0.98, p = 0.04). Exacerbation of stress/anxiety and sadness/depres-
sionwere associatedwith home confinement and social isolation (n=21
and n=15, respectively), the COVID-19 sociosanitary crisis (n=3 and n
= 2, respectively), both (n = 13), or other reasons (n = 5 both cases).

4. Discussion

A high proportion of PWE had a worsening of their seizure control
during the COVID-19 pandemic. In our study, 27% of patients had an in-
crease in their seizure frequency of more than 50% compared with
Sz improvement >50% (n = 9)
n (%)

No significative Sz changes (n = 64)
n (%)

3 (33.3%)* 8 (12.5%)
4 (44.4%) 37 (57.8%)
2 (22.2%) 19 (29.7%)
2 (22.2%) 6 (9.4%)
7 (77.8%) 38 (59.4%)
0 20 (31.3%)
2 (22.2%) 5 (7.8%)
6 (66.7%) 58 (90.6%)
1 (11.1%) 1 (1.6%)
0 3 (4.7%)
7 (77.8%) 52 (82.2%)
2 (22.2%) 9 (14.1%)
2 (22.2%) 13 (20.3%)
3 (33.3%) 38 (59.4%)
4 (44.4%) 13 (20.3%)
3 (33.3%) 22 (34.4%)
5 (55.6%) 36 (56.3%)
1 (11.1%) 6 (9.4%)
0 0
7 (77.8%) 64 (100%)
2 (22.2%)*** 0
1 (11.1%) 1 (1.6%)
0 5 (7.8%)
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that in the preceding months. Nonetheless, the reason for this seizure
exacerbation was not due to COVID-19 infections but rather to other
factors that emerged during the pandemic. In studies conducted by
Aledo-Serrano et al. [8] and Lai et al. [6], around 15% of the patients
saw their seizure control worsen. In the study of Lai et al. [6] during
the SARS epidemic, an important proportion of patients missed
follow-up with their medical provider and did not receive medication,
whichwas themain factor for seizure exacerbation. In our environment
during the pandemic, only six patients (in two of which seizure control
worsened) referred problems finding their AED, which indicates that
although trade routes were altered, our region was not affected by
medication shortages during the lockdown. At the same time, all the
patients continued to take their medication with the same or better ad-
herence (probably home confinement contributed to good adherence to
treatment), leading us to believe that the cause of seizure control
deterioration was not attributable to medication issues.

In our study, patients who worsened from their disease did so
mainly because of higher stress and anxiety, and those who improved
had significantly less stress comparedwith that in the previousmonths.
Thus, emotional distress was the most important factor for seizure
control in our population, and in most of the patients in whom stress
worsened (42% of patients), this was due to confinement at home
(50% of cases). Another study compared psychological distress between
PWE and healthy controls during the COVID-19 outbreak [13]. People
with epilepsy showed significantly higher levels of psychological dis-
tress than healthy controls, with thediagnosis of drug-resistant epilepsy
being one of the main predictors of higher stress levels. In our sample,
being drug-resistant was not associated with changes in stress levels,
but all patients who had a history of epilepsy surgery reported stress
exacerbation. Higher stress was also associated, in our population,
with sleep alterations, which is a well-known seizure risk factor. Finally,
physical activity deserves a mention. Home confinement due to the
COVID-19 pandemic can also have negative effects on lifestyle routines
such as diet or physical activity [14]. In the current study, 31% of patients
reported a reduction in physical activity during the pandemic. More-
over, a reduction of physical exercise during quarantine was associated
withworsening of seizure frequency, but since themultivariate analysis
did not support this, probably emotional distress influenced both
variables. Physical exercise has a positive effect on anxiety and depres-
sion in PWE [15,16], and its potential benefits in epilepsy are supported
by an increasing body of evidence [17,18]. Based on the above, encour-
aging PWE to carry out more physical exercise during the COVID-19
pandemic can minimize the impact on mood disturbances and seizure
decompensation that this period can potentially produce.

As with previous coronaviruses and other respiratory viruses
[19,20], SARS-CoV-2 potentially demonstrates neurotropism [21,22].
Several studies have stressed the neurological manifestations of
COVID-19 [1,2]. Acute symptomatic seizures and SE in COVID-19
seems infrequent [1–3], albeit recently several cases of SE due to
COVID-19 have been published [23–25], all of which had positive rt-
PCR for SARS-CoV-2 but only one case had a prior diagnosis of epilepsy.
In our series, four patients were hospitalized because of worsening of
seizures, three in SE, which is substantially more than we are used to
seeing in our Center. None of our three cases had a clear cause for the
SE, and all three had a negative rt-PCR for SARS-CoV-2. However, one
patient in our series was admitted to hospital due to clusters of seizures
and had a positive rt-PCR for SARS-CoV-2. Since the patient was clini-
cally asymptomatic, the relevance of COVID-19 in the cluster of seizures
remains unknown.

Theoretically, PWE are not at greater risk of having COVID-19 or
for developing a severe form of the disease, except for those with auto-
immune epilepsy under immunosuppressive treatment [26]. However,
whether or not seizures, AED, or epilepsy itself comprise some risk of
immunosuppression is still under discussion [27]. According to the na-
tional seroprevalence study in Spain, in our city, Albacete, around
11.7% of the inhabitants have been infected with SARS-CoV-2 [28]. In
our hospital's COVID-19 series [1], 21 of 841 (2.5%) patients admitted
to hospital with COVID-19 had a history of epilepsy. Of these, 8 (2.4%)
had a severe COVID-19 and 13 (2.5%) a mild SARS-CoV-2 infection, sug-
gesting a lack of association between COVID-19 severity and epilepsy. In
the current study, 15% of patients reported having had some symptom
compatible with mild COVID-19, but only one patient tested positive
for SARS-CoV-2 (either rt-PCR or antibodies for SARS-CoV-2). However,
only 16 patients were tested for the disease, the other 84 were unaware
of their infection status. The proportion of patients reporting compatible
COVID-19 symptomswas higher in the group of PWE in whom seizures
worsened (24%), though this was not statistically significant.

People with epilepsy can suffer consequential detriment to their ep-
ilepsy care during events such as the current COVID-19 pandemic. An
important problem PWE face is that going to emergency rooms could
expose them to SARS-CoV-2. The Epilepsy Foundation recommends
avoiding emergency rooms for PWE as much as possible in order to
reduce the risk of contracting COVID-19 and, instead, contact their
doctor's office if they feel that they have to be seen urgently [29]. Of
our sample, 12 patients went to an ED during the main months of the
COVID-19 outbreak in our country for different reasons, not always
related to epilepsy, and 11 avoided going to an emergency roomdespite
feeling that it was necessary to do so. During this period, 17% of our
patients tried to contact their neurologist, only one of whom did not
succeed, reflecting the rapid reaction of our department to this extraor-
dinary situation. By contrast, more than half of patients suffered delays
to their epilepsy consultation, which could have had a negative impact
in certain cases. Currently, countries worldwide are allocating the ma-
jority of their resources for healthcare to fight against the COVID-19
outbreak. During the worst moments of the COVID-19 crisis in Spain,
our Public Health System, including our own hospital, was completely
overwhelmed. Neurologists from our department were redeployed to
care teams for patients with COVID-19, thereby leading to cancelations
of nonurgent outpatient appointments and admissions for video-elec-
troencephalographic monitoring. Probably, this situation hindered the
best possible care for those patients with worsened seizure control.
One of the factors associated with an improvement in seizure control
was to have modified AED in the previous months, evidencing that a
regular follow-up, with early detection of aggravations and proper
AED adjustments, result in a clear benefit for PWE.

Finally, our study suggests that during confinement, the diagnosis and
control of emotional distress and the prompt detection of a worsening in
seizure control or decompensation of comorbidities should be considered
crucial, in order to initiate an early treatmentwhenneeded.Maintaining a
normal follow-up in outpatient clinics can help to achieve these objec-
tives, but in a pandemic like the current one, the appointments can suffer
delays and cancelations, and going to the hospital in person implies a high
risk of infection. Telematic outpatient visits in epilepsy may be a valuable
resource in these cases (in the present study, more than half of the visits
were done telephonically), which has also been proposed by other au-
thors [26,29–32]. In addition, we propose to open an option of remote
contact so that patients can contact their physician if needed (e.g., by
phone and/or email), to provide a rapid response if the first symptoms
of decompensation of seizures or comorbidities appear.

4.1. Study limitations

Themain limitation of the study is the absence of a validated scale or
instrument to measure the changes in the subjective variables, such as
anxiety or depression. A more extensive evaluation of these or other
variables may have allowed a better understanding of the evolution of
PWE during the COVID-19 outbreak. The pandemic context of the
study strongly influenced in data acquisition. In addition, the social
and healthcare situation changed rapidly during the weeks of the
study, which may have influenced the perception of those PWE visited
in different phases of confinement. The study is retrospective, with all
the limitations associated with these studies.
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5. Conclusions

The current COVID-19pandemic has amajor influence onPWE.Ahigh
proportion of PWE had a significant worsening on their seizure control
during the months of the pandemic. Emotional distress and anxiety due
to home confinement and social isolation were the most important
factors for changes in seizure frequency. Encouraging PWE to do more
physical activity and promoting adequate sleep can minimize the poten-
tial impact on mood disturbances and seizure exacerbation that the
current pandemic has caused. Ensuring correct follow-up of these pa-
tients can prevent decompensations in those at high risk of worsening
from their seizures. Therefore, telephonic consultationsmay be a valuable
resource during the COVID-19, or indeed any outbreak.
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