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Neurological Findings in COVID-19
• uncommon (up 30%??)( increased frequency in more severe systemic 

illness)

• Lack of early neurological signs and symptoms suggest absence of early 
direct CNS infection by the SARS-CoV-2 virus. 

• neurological involvement can occur in more severe cases later in the 
disease course. 

• Epilepsy and seizures are a rare (0.5%) complication of COVID-19 in 
Pediatric and adults groups .



Type of new-onset seizures : 

Focal and focal to bilateral > primary generalized

New-onset generalized tonic clonic seizure 

Focal status epilepticus , SE ,NCSE : Very Rare

Available studies are consistent with the general concept that seizures and 
epilepsy are infrequently worsened by COVID-19. 



• During the pandemic period, PWE (9.6-13 %) reported an increase in 
seizures,but unrelated to COVID-19 (Emotional factors).

• Patients with tumor-related, drug-resistant epilepsy, insomnia, and 
economic difficulties are at a higher risk of increased seizure frequency

• However, the effect of the pandemic on the occurrence of seizures 
remains unclear



• In most PWE , seizure frequency remaine unchanged 

Small number had worsening (related to emotional stress , sleep deprivation 

, and reduced access to medications)

Improvement !!!



Neuropathogenesis (multifactorial)

(meningitis/encephalitis)

postinfection immunemediated process 

neurotropism is one common feature of coronaviruses .



Mental Health 
• clinicians should focus not only on seizure control but also on mental health of 

patients with epilepsy, especially those with drug-resistant epilepsy.

• Encouraging patients to engage in other activities (hobbies and online learning 
opportunities )instead of excessively following media coverage of the 
outbreak. 

Sex,
Mean age,
Marriage, Education level,
Mental illness history, 
Temporal lobe epilepsy,
Seizures in previous 30 d, 
Multiple AEDs(mono or poly 
therapy), Covid -19 infection 
were without significant 
statistical correlation





COVID-19 Symptoms in PWE
• In one study PWE less often reported cough (significantly) and more

often had gastrointestinal symptoms (vomiting and anorexia; as 
trends) compared with those in people without epilepsy(Why : not 
clear yet ). 

• Patients with epilepsy were not differently likely to be intubated or 
admitted at ICUs. 

• Case fatality rates were not different between the two groups [9.8% in 
PWE and 8.5% in people without epilepsy; p = 0.690]. 

• Conclusion: Patients with epilepsy are not susceptible to contracting 
COVID-19 more than other individuals. 

• COVID-19 in PWE is not associated with a more severe illness or a 
poorer prognosis. 



• In Spain ,of the 21 patients with active epilepsy, 5 (23%) died. In 
multivariate analysis, the factors associated with fatality in patients 
with active epilepsy were:

Hypertension OR: 2.8(95% CI :1.3–21.6),Pv=0.027

Diabetes mellitus     1.54 (0.85–2.81)

Heart disease 2.48 (1.38–4.46)

Pulmonary disease 1.58 (0.85–2.95)

Age                              1.07 (1.04–1.09) Pv<0.001



HRs were significantly greater than 1 for all diagnoses for patients who had COVID-19 compared with those who had 
influenza, except for parkinsonism and Guillain-Barré syndrome



• Hazard Ratio of anxiety and mood disorders remained up 3-month, 
although decreasing , at the 6-month period.

• HRs for most neurological outcomes were constant, and hence the 
risks associated with COVID-19 persisted up to the 6-month timepoint
Longer-term studies are needed to ascertain the duration of risk and 
the trajectory for individual diagnoses.



Are PWE at increased risk of contracting 
COVID-19?

• PWE are at risk of contracting COVID-19 at least as much as 
other individuals.



Should COVID-19 vaccination be 
recommended to PWE?

• PWE are not exempt from infection and should all be 
recommended to receive the COVID-19 vaccine to prevent the 
infection.

• It seems necessary that all PWE (as for the public) should receive the 
vaccine against COVID-19 .

There is no need to prioritize or exclude this population. 

However, the issue of safety of the vaccine in some subpopulations of 
PWE (e.g., those with uncontrolled seizures, those on 
immunosuppressant drugs [e.g., steroids], etc.) should be studied and 
clarified.



Which vaccine?

• The vaccine with the WHO and the FDA approval (safety-wise and 
efficacy-wise)



•How can I manage my stress and worry?



• ■ Set daily routines – get up and go to bed at regular times, sit down for meals with 
family or house mates, take walks or get some type of exercise

• ■ Build relaxing activities into your routines – reading,listening to music, drawing or 
painting – whatever is enjoyable for you.

• ■ If you have a yard, try gardening or outdoor work. Remember to keep distance from 
your neighbors. Getting fresh air is good for your physical and emotional health.

• ■ Take breaks from news and avoid listening or watching at night if it’s 
making sleep hard.

• ■ Practice mindfulness techniques – this may be meditation, deep breathing, quiet 
listening, tai chi, yoga or other activities.

• ■ Connect with others – staying connected is probably the most important thing we can 
do right now. Call family or friends, text message or set up video calls. Do whatever 
works for you.

• ■ If you normally see a counselor to help with stress, worry or depression, make sure you 
have a way to keep these connections. Ask if they will do phone or video calls.

• ■ Keep up with healthy habits.



•Tips to help control seizures:



• ■ Follow healthy habits – eat and drink as normally as possible ,adequate 
sleep , avoidance of recreational drugs and alchol, reducing or eliminating 
provocative stimuli (e.g., computer games)

• ■ Treat the symptoms of COVID-19.

• ■ Acetaminophen (Tylenol) or ibuprofen 

• ■ Most cold medicines are fine. Avoid cold medicines with 
pseudoephedrine , diphenhydramine if possible.



Managing seizures in Covid-19

• Managing seizures in Covid-19  is like managing other seizures ,and 
drug factors, such as the onset of action, drug interactions, and 
adverse effects, and also patient factors, such as age, respiratory, 
renal, hepatic, and cardiac functions, should be taken into account .



People with epilepsy should be reassured that in the absence of risk 
factors, including 

older age,

immobility, 

coexistent respiratory disease, diabetes mellitus, hypertension, severe 
heart disease, or immunosuppression,

Autoimmune disorders,

Tuberous Sclerosis Complex(may have reduced lung function, may be 
treated with immune therapy)

Syndromes such as Dravet syndrome( as well as for other epilepsies 

where seizures are triggered by  fever or illness)

people with epilepsy are not at a higher risk. 



How should we/clinicians modify our clinical care for people 
with epilepsy during the COVID-19 pandemic?

• Clinicians should formulate approaches to reduce emergency 
department, clinic, and hospital visits to protect people from 
becoming infected and keep critical resources for those in most 
urgent need.



• The threshold to provide emergency rescue medication (e.g., 
benzodiazepines via buccal, nasal, or rectal routes or oral if they can 
be safely swallowed) may be lowered. 

• Even a wellcontrolled individual with epilepsy may benefit from 
having a rescue medication on hand under these unusual 
circumstances. Individuals with epilepsy and their families/caregivers 
should have a clear understanding of when and how rescue 
medications should be used, if they can be repeated, and when 
emergency department visits are necessary.



• 3-People with epilepsy and their families/caregivers should be reassured 
that most tonic-clonic seizures last under 2–3 minutes and do not require 
emergency medical services or hospital care. Medical/hospital care may be 
required if tonic-clonic seizures last more than 5 minutes or occur in 
clusters with no rescue medication available, or if seizures occur in water 
(baths, swimming), are followed by unusually prolonged postictal 
symptoms or abnormal recovery, or cause potentially dangerous injury.

• 4- A regular supply of antiseizure medication should be ensured as well as 
access to repeat prescriptions and supplies. Stockpiling of medication 
should be discouraged.

• 5-At this time,consider whether changes to treatment could be postponed 
(e.g., weaning medication, changes to vagal nerve stimulator or responsive 
neurostimulation settings, ketogenic diet changes, or elective epilepsy 
surgery). 

• Any initiated withdrawal/wean or down-titration of medication should be 
delayed or reversed unless there are strong reasons for doing otherwise.



• 6-Key advice on lifestyle issues should be reinforced: the need for 
regular sleep, consistency in current routines, healthy eating and 
exercise, and avoidance of recreational drugs and alcohol.

• 7-Telehealth should be used where possible, using video ideally, or 
phone if video is not accessible. Such contact with individuals and 
caregivers/families can alleviate their anxiety and concerns. Follow-up 
assessments are all possible by telephone or video link.



• 9-During the pandemic, neuroimaging should be postponed unless 
required to address urgent diagnostic or therapeutic issues. 

• 10-In most cases, diagnostic EEG can be delayed to a later date. 
Urgent situations including status epilepticus in the ICU, concern 
about electrical status epilepticus of slow sleep, nonconvulsive
status, or infantile spasms may require EEG. 



Guidelines





https://www.ilae.org/files/dmfile/FAQ-Patient-
Farsi-v3-070720.pdf









Drug Interactions 

Therapeutic drug monitoring could provide valuable information to 
adjust the drug dosages. 

• close clinical monitoring of the patient (adequate efficacy and limit 
toxicity)





• **Hepatic enzyme inducers (e.g., carbamazepine, phenobarbital, 
phenytoin) may decrease remdesivir efficacy.

• *** Tocilizumab (Enzyme Inducer ) :

Increased metabolism of drugs that are CYP450 substrates 
(including many AEDs e.g., carbamazepine, lacosamide, perampanel, 
phenobarbital, phenytoin)

• **** Nitazoxanide is rapidly hydrolyzed to an active metabolite, 
tizoxanide. Tizoxanide is highly bound to plasma protein (> 99.9%). (
caution when administering nitazoxanide concurrently with other 
highly plasma protein-bound drugs with narrow therapeutic indices 
e.g., phenytoin)



• Lopinavir/ritonavir decreases the plasma concentrations of 
lamotrigine (and possibly, phenytoin and valproate), probably by 
induction of glucuronidation enzyme system. A dose increment to 
200% of the initial lamotrigine dose is needed to achieve 
concentrations similar to those with lamotrigine alone.

• The therapeutic efficacy of many AEDs (e.g., carbamazepine, 
lacosamide, oxcarbazepine, lamotrigine, phenobarbital, phenytoin) 
may be decreased when used in combination with 
hydroxychloroquine or chloroquine(unknown mechanism).



• Ritonavir (Enzyme inhibitor ) increase plasma levels of cannabidiol, 
carbamazepine, cenobamate, clonazepam, ethosuximide, lacosamide, 
perampanel, and zonisamide.

• Enzyme-inducing AEDs : decrease hydroxychloroquine/chloroquine

Increasing the dose of chloroquine/ hydroxychloroquine (daily dose 
Undefined) and also close monitoring of the patient’s clinical response may 
be helpful

Enzyme  inducers :(e.g., carbamazepine, oxcarbazepine, eslicarbazepine, 
phenobarbital, phenytoin, topiramate) may also decrease lopinavir and 
Sofosbuvir serum levels.

Currently, there is neither experimental nor clinical evidence for any 
noticeable drug interactions between favipiravir, nitazoxanide, and interferon 
beta with AEDs.



• Chloroquine and hydroxychloroquine, either alone or with azithromycin, 
have been discussed. Although rare instances of seizures have been 
associated with the use of these agents , there are no contraindications in 
people with epilepsy(risk-to-benefit)



Cardiovascular adverse effects

• Many of Anti COVID drugs have significant cardiovascular adverse effects. 

• Multi-organ dysfunction in COVID-19 : Cardiac complications 

• Carbamazepine :Atrioventricular block, cardiac arrhythmias or arrhythmia 
exacerbation, and congestive heart failure

Phenobarbital/primidone :May prolong QT interval

• Phenytoin: Cardiac conduction abnormalities (e.g., bundle-branch block)

• Lacosamide: Prolongation in PR interval, first-degree atrioventricular (AV) 
block, second degree, and complete AV blocks

• Pregabalin :Exacerbation of heart failure

• Rufinamide: QT shortening



Anti-COVID-19 medication



To minimize cardiovascular risks:

• Electrocardiographic (ECG)/ QT interval monitoring (Befor & after initiation) 

• Correction of any electrolyte imbalance before the administration of drugs, 
particularly correction K to levels of > 4.5 mEq/L and Mg> 2.2 mg/dL. 

• Avoiding other drugs that may cause QT prolongation or have other 
cardiac adverse effects, if possible (e.g., antiemetics such as ondansetron, 
proton pump inhibitors for acid suppression). 

lacosamide :if bradycardia :isoproterenol or atropine and sometimes 
external pacing

lacosamide prolongs the PR interval and hydroxychloroquine , Azithromycin
,prolong the QT interval . 

Therefore, administering hydroxychloroquine , Azithromycin to who is 
already taking carbamazepine, lacosamide, phenytoin, and rufinamide, 
may carry an added risk and should be done with precaution and ECG 
monitoring.



Organ failure

• Hepatic impairment :

• dosage adjustment: brivaracetam, cannabidiol, carbamazepine, 
cenobamate, lacosamide, lamotrigine, perampanel, 
phenobarbital/primidone, phenytoin, topiramate, and valproate. 

• Renal failure :

• dosage adjustment: eslicarbazepine acetate, gabapentin, 
levetiracetam, perampanel, pregabalin, primidone, topiramate, and 
zonisamide.



• In the patients with severe respiratory and/or cardiac problems: 
levetiracetam and brivaracetam could be safe 

• Brivaracetam could be administered 25 to 100 mg twice daily (50–
200 mg/day). Dosage adjustment is recommended for all stages of 
hepatic impairment . 

• Levetiracetam could be administered 30 to 60 mg/kg IV loading dose 
over 10 min and then 1000–3000 mg per day in 2 divided doses. 
Dosage adjustment is necessary in patients with renal impairment



Extracorporeal membrane oxygenation

• in the management of patients with COVID-19 and severe pneumonia, 
may potentially affect the pharmacokinetics of highly protein-bound 
drugs (e.g., clobazam, perampanel, phenytoin, valproate). 

• ECMO : sequester these drugs

• Clinicians should monitor serum drug levels to guide dosing in patients 
receiving the above AEDs.



• Hydroxychloroquine/chloroquine may lower the seizure threshold.

• Steroids and Everolimus ( in autoimmune epilepsies and tuberous sclerosis 
complex ):

Corticosteroids : increase the risk of infections and mask some signs of 
infections  .

Everolimus :

• Immunosuppressive :predispose patients to bacterial, fungal, or viral 
infections

• Non-infectious pneumonitis (presenting with non-specific respiratory 
signs and symptoms such as hypoxia, cough, and dyspnea)
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