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Abstract  Coronavirus disease 2019 (COVID-19) is a rapidly and globally spreading novel infectious disease 
caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The purpose of this review is to 
summarize the available data about the impact of COVID-19 pandemic on patients with epilepsy, epilepsy diagnosis 
and treatment and focus attention on the consensus measures about their optimization. We have presented the 
different aspects of associations between epilepsy and COVID-19 - medical history of epilepsy and COVID-19, 
seizures and/or status epilepticus and COVID-19. Neurologists and patients with epilepsy face a variety of 
challenges in the process of disease management - challenges related to precaution measures, worsening of seizure 
control, performance and interpretation of diagnostic procedures, choice of antiepileptic drugs and antiviral agents 
due to drug-drug interactions, adverse events, reduced supplies, as well as challenges associated with increased level 
of emotional stress and uncertainty and worse levels of physical fitness. They require adequate coping strategies 
regarding COVID-19 prevention, good seizure control maintenance, delay of diagnostic and therapeutic procedures 
when possible, correct EEG performance and interpretation, minimizing the risk of adverse drug-drug interactions, 
providing telemedicine services, purchase of the prescribed antiepileptic drugs for a longer period of time, 
maintaining mental health and physical fitness lifestyle, spreading of correct information through reliable sources. 
Conclusion: The variety of diagnostic and therapeutic challenges for patients with epilepsy and caring neurologists 
during COVID-19 pandemic require timely, adequate and multi-aspect coping strategies, as well as individual 
approach to every patient to prevent complications. 
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1. Introduction 
Coronavirus disease 2019 (COVID-19) is a novel 

infectious disease caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2). Its rapid global 
spreading requires early precautionary measures and 
timely considerations about people with chronic diseases 
(epilepsy included) to ensure adequate diagnosis and 
therapeutic control. 

It is highly necessary to outline the various aspects of 
associations between epilepsy and COVID-19, as well as 
the diagnostic and therapeutic challenges which determine 
the particular features of medical and non-medical care 
about patients with epilepsy. That will be extremely 
helpful for making consensus recommendations and 
preparing health strategies in the short, medium and long 
terms for patients with epilepsy with the purpose of 
minimizing the negative impact of the quarantine and 
social isolation associated with the COVID-19 pandemic. 

Purpose: The purpose of this review is to summarize 
the available data about the impact of COVID-19 

pandemic on patients with epilepsy, epilepsy diagnosis 
and treatment and focus attention on the consensus 
measures about their optimization. 

2. Associations between Epilepsy and 
COVID-19 

2.1. Medical History of Epilepsy and  
COVID-19 

A medical history of epilepsy has not been reported to 
be a risk factor for developing COVID-19 or a more 
severe course of COVID-19 infection [1,2,3]. Besides, the 
patients with good seizure control may not be at greater 
risk than the general population, while those with 
uncontrolled seizures, particularly seizures triggered by 
fever, may be more vulnerable to the COVID-19 infection 
[2]. There are suggestions in some reports about an 
increased risk of Sudden unexpected death in epilepsy 
(SUDEP) in patients with COVID-19 which have not been 
confirmed yet [1].  
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2.2. Seizures as Presenting Symptom of 
SARS-CoV-2 Infection 

A wide variety of neurological presentations including 
seizures as a result of the SARS-CoV-2 virus have been 
documented recently [4]. In some of them seizures may be 
a consequence of fever, hypoxia, metabolic derangements, 
organ failure or even cerebral damage such as encephalitis 
or encephalopathy [1,3,5]. The usual seizure types are 
motor (tonic, clonic or tonic-clonic) with or without loss 
of consciousness [4,6,7]. The underlying cause is encephalitis 
and the suggested mechanisms of viral invasion are: 1. Via 
retrograde the olfactory nerve or other cranial nerves;  
2. Hematogenous spread into the central nervous system 
via circulating lymphocytes; 3. A cytokine storm caused by 
the host immune response resulting in damaged blood-brain 
barrier and increased leukocyte migration [4,8]. 

2.3. Status Epilepticus and SARS-CoV-2 
Infection 

Status epilepticus (SE) is the commonest complication 
in patients with epilepsy, which requires timely diagnosis 
and adequate treatment to prevent from intensive care unit 
(ICU) admission, intubation, and minimize the risk for 
systemic or cerebral complications. The potential causes of SE 
during COVID-19 pandemic could be: 1. Withdrawal of 
antiseizure medication due to lack of supply, or other reasons; 
2. Stress; 3. Fever; 4. Metabolic derangement: exsiccosis, 
hyperglycaemia, hyper- or hyponatremia; 5. Direct  
SARS-Cov-2 involvement: encephalitis, encephalopathy, 
cytokine storm; 6. Indirect SARS-Cov-2 involvement: stroke, 
sinus venous thrombosis [9]. The appropriate diagnosis 
includes video recording of the ictal event, emergent EEG 
especially in cases with non-convulsive SE. The diagnostic 
accuracy is absolutely needed for the application of appropriate 
rescue medication and timely coping with seizures. In ICU 
the main purpose is to shorten the admission duration to 
prevent from higher infection risk, worse functional 
outcome or mortality. Therefore multi-disciplinary team 
based coordinated decisions are recommended [10].  

There is one report in literature about a patient with 
well-controlled postencephalitic epilepsy, affected by 
COVID-19 with no important pulmonary involvement. 
The patient presented with focal SE of myoclonic jerks of 
the right part of the face and the right extremities as the 
initial presentation of SARS-CoV-2 and improved after 
treatment with lopinavir-ritonavir plus hydroxychloroquine. 
In spite of the absence of proven central nervous  
system invasion by the virus, it was hypothesized that 
SARS-CoV-2 could trigger seizures through a neurotropic 
pathogenic mechanism [11].  

3. Challenges for Epilepsy Management 
during COVID-19 Pandemic 

3.1. Challenges Associated with Precaution 
Measures 

The containment measures established to face the 
pandemic and the rearrangement of the healthcare system 

are associated with the following challenges for patients 
with epilepsy: 1. Prioritization of the COVID-19 patients 
and limitation of the hospital access for patients with 
epilepsy; 2. Rescheduling or canceling appointments  
and examinations which severely hamper the regular 
outpatient consultations for optimizing antiseizure therapy, 
managing behavioral and psychological problems and 
concomitant disorders, counseling on family planning, 
releasing certifications for driving license or fitness for 
work [1]. 

3.2. Challenges Associated with Worse 
Seizure Control 

The above mentioned challenges or the course of the 
disease may be associated with more frequent seizures 
which could cause the following problems for patients 
with epilepsy: 1. Malnutrition which could change the state 
of the immune system [12]; 2. Uncontrollable seizures 
may necessitate going to emergency rooms where patients 
may be exposed to COVID-19 [1]; 3. Uncontrollable 
seizures and especially SE would need sedation and 
ventilators which could aggravate the problem of 
ventilators shortage [1]. 

3.3. Challenges Associated with EEG 
Performance and Interpretation in ICU 
Patients with COVID-19 Infection 

EEG is a safe and efficient tool for the evaluation of 
brain function, even in patients with COVID-19 infection. 
EEG technologists, however, should not be put in danger 
[1]. There could be many environmental/electric and 
associated with ventilators or movements of the patient 
artifacts in ICU [13]. In cases with mechanical ventilation 
various artifacts may be present: respiratory artifacts 
(periodic activity typically at 20 breaths per minute), 
artifacts that simulate lateralized intermittent polysharp-
waves due to water condensation within the tubing 
connected to the ventilator, irregular bursts of sharp 
activity time-locked to a gurgling sound independent of 
the ventilator rate due to movement of fluids within the 
upper respiratory tracts and/or the tube [14,15]. In 
COVID-19 patients, the respiratory rate may be higher 
[16], it should be checked and noted in the report.  
The slight head movements in patients without ventilators 
with irregular breath intervals produce waveforms 
(possibly asymmetric) in the posterior derivations [14,17]. 
Ballistocardiographic artifacts are not so common and 
ECG may be helpful to identify them. 

3.4. Challenges Associated with the 
Antiepileptic Drugs and Antiviral Agents 

The possible drug-drug interactions between the 
antiepileptic medications and the antiviral agents used for 
treatment of COVID-19 infection are shown in Figure 1. 

Certain drug combinations require attention to prevent 
from complications. Caution is needed and ECG check before 
and after treatment is advisable when co-prescribing drugs 
that alter cardiac rhythm or conduction. Lopinavir/ritonavir, 
lacosamide and eslicarbazepine prolong PT interval, 
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atazanavir, chloroquine, hydroxychloroquine, azithromycin 
prolong QT interval, propofol has relatively high  
pro-arrhythmic potential. The combination of drugs that 
prolong PR and/or QT interval may increase the risk or 
rhythm and conduction disorders [13]. 

Based on the knowledge about the enzymes responsible 
for the metabolism of individual drugs and the effect  
of drugs on those enzymes, the metabolic drug-drug 
interactions could be predicted. Phenytoin and 
phenobarbital as potent inducers of cytochrome CYP3A4 
predictably increase the metabolism of lopinavir, 
atazanavir, darunavir, remdesivir and ritonavir which  
are CYP3A4 substrates. Ritonavir as a CYP3A4 inhibitor 
and UGT1A4 inducer may increase the serum levels  

of carbamazepine and reduce those of lamotrigine, the 
latter being metabolized by CYP3A4 and UGT 1A4 
respectively [18,19]. These drug interactions require 
adequate dosage adjustment of antiepileptic drugs (AED) 
to ensure good seizure control. Some AED, including 
everolimus and steroids used for tuberous sclerosis 
complex and autoimmune epilepsy, may affect the 
immune system. Antihistamine drugs would reduce the 
seizure threshold [1]. 

Variations in the antiepileptic drugs level provoked by 
sequestering of the drug in the tubing of the extracorporeal 
membrane oxygenation machine used in patients with 
COVID-19 are possible [10].  

Reduced supplies of AED may possibly happen. 

 
Figure 1. Drug-drug interactions between the antiepileptic medications and the antiviral agents used for treatment of COVID-19 infection [9] 

ATV, atazanavir 
DRV/c, darunavir/cobicistat 
LPV/r, lopinavir/ritonavir 
RDV, remdesivir/GS-5734 
FAVI, favipiravir 
CLQ, chloroquine 
HCLQ, hydroxychloroquine 
NITA, nitazoxanide 
RBV, ribavirin 
TCZ, tocilizumab 
IFN-β-1a; interferon β-1 
OSV, oseltamivir. 
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3.5. Challenges Associated with Increased 
Level of Emotional Stress, Uncertainty 
and Worse Levels of Physical Fitness 

The recommended quarantine and social isolation 
associated with the COVID-19 pandemic could have a 
negative impact on the lifestyle of healthy people and 
patients with chronic disorders, including epilepsy. There 
are reports in literature about negative psychological, 
emotional and mood state such as anxiety, depression, 
increased sensitivity to social risk, unhappiness and life 
dissatisfaction during the quarantine period associated the 
COVID-19 pandemic [2,20,21,22,23]. It is well known 
that the presence of emotional stress could induce seizures 
and depression in patients with epilepsy, therefore this 
pandemic could worsen the epilepsy course, the mental 
health and result in a more sedentary behavior [20]. 

4. Recommendations for Coping 
Strategies for Patients with Epilepsy 
during COVID-19 Pandemic 

4.1. Strategies for Maintaining Good Seizure 
Control 

The recommended COVID-19 prevention strategies are 
applicable to patients with epilepsy [1]. It is highly 
recommended to administer as much care as possible at 
home to reduce the risk to exposure [3]. 

It is very important to maintain good seizure control 
and prevent patients with epilepsy from COVID-19 
infection. Even a well-controlled individual with epilepsy 
may benefit from having a rescue medication on hand. 
Patients with epilepsy and their family/caregivers should 
be informed about the usual duration of tonic-clonic 
seizures and the requirement of applying a rescue 
medication in case seizures last for more than 5 minutes or 
occur in clusters [3]. The importance of regular drug 
intake should be emphasized [3]. With regards to drug 
interactions and the safety profile of AED and antiviral 
agents, the most appropriate combinations in patients with 
epilepsy and COVID-19 infection prove out to be: 1. LEV, 
PGB or GBP with any viral agent in case of absent rhythm 
and conduction disorders; 2. VPA with most antiviral 
agents with the exception of darunavir, lopinavir, ritonavir. 
In patients with SE a “Covid-safe” fast track should be 
built and staged treatment protocol should be used. The 
first stage includes the intravenous application of 
lorazepam/diazepam, (midazolam in children) with the 
possibility of increased central nervous system/respiratory 
depression in cases with interactions with enzyme 
inhibiting drugs. In the second stage the application  
of enzyme inducing drugs (phenytoin, barbiturates),  
which decrease bioavailability of antiviral drugs and 
hydroxychloroquine and require dose adjustment, are 
recommended. Ketamine may be useful in the third stage, 
especially with the inhibition of NMDA mediated cortical 
depression [9].  

Patients with epilepsy who live alone would need to 
keep regular contact with someone to inform that they are 
alright during their self-isolation. 

4.2. Delay of Diagnostic and Therapeutic 
Procedures when Possible 

In patients with epilepsy the medical examination, 
laboratory tests, neuroimaging, EEG may need to be 
postponed unless there are urgent diagnostic and/or 
therapeutic requirements [3]. The risk of surgical 
proceeding and the risk of its delay would need individual 
consideration for every patient. Elective surgical 
treatments and other non-urgent surgical procedures may 
be postponed to prevent further spread of COVID-19 
among medical staff and patients and to enable hospitals 
prepare for the increasing number of COVID-19 patients 
requiring critical care [3].  

4.3. Recommendations for EEG Performance 
and Interpretation in ICU Patients with 
COVID-infection 

In ICU patients with COVID-infection full montages 
according to the 10-20 system with ECG derivations are 
strongly recommended for the initial EEG. Subdermal 
single-use EEG needle electrodes can be used in comatose 
COVID-19 patients [13]. 

In case the patient undergoes prone position, special 
attention to the patient and head position along with the 
patterns of breathing is needed (supine versus prone)  
to avoid overinterpretation of artifacts [13]. The prone 
position is associated with moderate elevation in the 
intracranial pressure, therefore it is contraindicated in 
patients with raised intracranial pressure > 30 mm Hg 
[24,25]. Concomitant video-recording is strongly advised 
to identify artifacts and some clinical correlations [15].  

In non-comatose patients the hyperventilation procedure 
should be avoided as it may result in cerebral 
vasoconstriction [13].  

EEG reactivity to auditory and nociceptive stimuli 
should be tested. In comatose patients, the absence  
of EEG reactivity is usually associated with poor  
outcome [13]. The reactivity could be also helpful to 
differentiate metabolic/toxic/respiratory encephalopathies 
from nonconvulsive status epilepticus [26,27].  

For the correct EEG interpretation, the 
electroencephalography technologist should be aware  
of the various EEG patterns seen in the ICU in 
hypercapnic/hypoxic or anoxic encephalopathies and  
in encephalitis [13]. Non-specific EEG findings and 
abnormalities should not be considered as being specific 
for COVID-related encephalopathy [13]. 

4.4. Minimizing the Risk of Adverse  
Drug-drug Interactions 

Adverse consequences can be minimized by dose 
adjustments, with the aid of monitoring tools such as ECG 
for cardiac disorders, plasma drug level monitoring, and 
clinical observation [18]. Concomitant medications taken 
by the individual should be always considered, as well as 
AED and antiviral agents, to minimize the risk of adverse 
drug interactions [18]. The changing of AED of patients 
with well-controlled seizures is not recommendable, as 
seizure exacerbations or SE may increase the risk of 
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COVID-19 infection [1]. Therefore the medication choice 
is absolutely individual in every patient.  

4.5. Telemedicine Services  
Videoconferencing can be extremely useful for the 

interactive exchange of information between patients and 
physicians, addressing urgent questions about therapy, 
adverse events and therefore for the seizure control, 
hospitalizations, medication compliance [28,29,30,31,32]. 
Obviously it depends on technological knowledge of 
patients and their caregivers, the availability of a personal 
computer, high-speed connection, web camera/microphone 
quality, stable and widespread internet connection which 
may be a limitation. 

The usage of electronic seizure diaries as an alternative 
to paper-based diaries may be also useful for recording 
seizures, adverse events, identifying trigger factors, 
reminding patients to take AED and about appointments 
[28]. 

The wide availability of smartphones incorporating a 
camera makes it possible to provide a video recording of 
ictal events which could be easily sent to the caring 
neurologist. It can improve the diagnostic accuracy and be 
helpful for distinguishing seizures from non-epileptic 
paroxysmal disorders [28]. 

Purchase of the prescribed AED for a longer period of 
time, at least 3 months could be also appropriate in case 
there are problems with the drug supply [3]. 

4.6. Strategies for Maintaining Mental Health 
and Physical Fitness 

The advice on lifestyle issues should be reinforced. 
They include emotional support, meditative techniques, 
religiosity/spirituality, the need for regular sleep, nutritious 
diet, light and home based physical exercises, avoidance 
of alcohol [2,3,20,33,34,35]. 

Spreading of correct information through reliable 
sources - medical associations and societies needs to be 
established to aid patients with epilepsy and reduce 
erroneous reactions, anxiety and panic [1]. 

5. Conclusion 

The global spreading of COVID-19 infection sets a 
variety of diagnostic and therapeutic challenges for 
patients with epilepsy and caring neurologists. They 
require timely, adequate and multi-aspect coping strategies, 
as well as individual approach to every patient to prevent 
from complications. 
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