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Pathophysiology
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Late-stage COVID-19

Continued inflammatory response results in
alveolar interstitial thickening, increased
vascular permeability, and edema.
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Pathophysiology

Direct effect
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Neurological involvement

Asadi-Pooya AA et al. J Neurol Sci 2020 inpress

Methods
Author/year Neurological maifectration
Study design/populations Numbers Country
Mao/2020 |Retrospective/ admitted patients 214 Wuhan/China g;f) erz;ir’:ief?et?et:srg\(/iiﬁ)l:a??)argglceﬁg g;‘)’f))ag)zqz;n(gsg;; )(,3‘;/cé)i,zitzrr]ep?(i)fgcg/oc):onsciousness
Li/2020 | Retrospective/ admitted patients 221 Wuhan/China IS (5%), CVST (0.5%), cerebral haemorrhage (0.5%)

Huang/2020 | Prospective/ admitted 41 Wuhan/China Headache (8%)

Yang/2020 |Retrospective/ critical ill adult patients 52 Wuhan/China Headache (6%)

Wang/2020 |Retrospective/ admitted 138 Wuhan/China Dizziness (9%), Headache (7 %)

Chen/2020 |Retrospective/ admitted 99 Wuhan/China Confusion (9%), headache (8%)

Mao T et al. https://www.medrxiv.org/content/10.1101/2020.02.22.20026500v1/.

Li Y et al. https://papers.ssrn.com/sol3/ papers.cfm?abstract_id=3550025/,
Huanf C et al. Lancet 2000: 395: 497-506

Yang X, C et al. Lancet Res. Med 2000 inpress
Wang D et al. JAMA 2020 inpress
Chen N et al. Lancet 2000: 395; 507-513




Original Investigation
April 10, 2020

Neurologic Manifestations of Hospital-
ized Patients With Coronavirus Disease

Characteristic No. (%)
Total (N=214) Severe (n=88) Nonsevere (n=126)

Nervous system symptoms

Any 78 (36.4) 40 (45.5) 38 (30.2)

2019 in Wuhan, China

Ling Mao!; Huijuan Jin!; Mengdie Wang'; et al

214 pts: severe 88 pts, non severe 126 pts

» Author Affiliations | Article Information

Neurolocal involvement 36%
CNS 24.8% : dizziness, headache
PNS 8.9%
Muscle 10.7%

Smell 11 (5.1) 3(334)
Vision 3(1.4) 2(2.3)
Nerve pain 5(2.3) 4 (4.5)
Skeletal muscle injury 23 (10.7) 17 (19.3)

JAMA Neurol. 2020;77(6):683-690. doi:10.1001/jamaneurol.2020.1127

Onset of symptoms to hospital admission, median (range), d

CNS

Dizziness 1(1-30) 1 (1-30) 1(1-14)

Headache 1(1-14) 1(1-3) 3(1-14)

Impaired consciousness 8 (1-25) 10 (1-25) 1(1-3)

Acute cerebrovascular disease 9 (1-18) 10 (1-18) 1(1)

Ataxia 2(2) 2(2) NA
No CSF study, no EEG, no clear definitions Seizre 2) 2) NA

PNS

Impairment

Taste 2 (1-5)
Smell 2 (1-5)

Vision Screenshot (1-3)

Mao L, et al. JAMA Neurol 2020;77:1-9
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Saad M, et al. J Infcet Dis 201429,301 -306 1 2;;8 gg?/o/)o) - 22/1 83 (1 20/0) Li Y, et al. Interirology 201 659,163-169

Mao L, et al. J Infcet Dis 2014:29;301-306

https://www.medrxiv.org/content/10.1101/2020.02.22.20026500v1/.
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Dominguez SR, et al J Med Virol 2009;81:1597-1604

" HCoV-0088 | ———  Febrie seizure © HCoVHKUT
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Carman KB, et al Hum Vaccin Immunother 2019;15:496-502 Wo PCet al. Honk Kong Med J 2012;18(Suppl 2):22-24



COVID-19 and seizure

(Metabolic Pathways

Seizure
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COVID-19 and seizure

SARS-CoV-2 coronavirus

Seizure

Neurotrophic pathogenic mechanism

https://www.thailandmedical.news/uploads/editor/files/encephalitis.jpg

Seizure: European Journal of Epilepsy 78 (2020) 109-112

Contents lists available at ScienceDirect

Seizure: European Journal of Epilepsy

journal homepage: www.elsevier.com/locate/seizure

Short communication
Focal status epilepticus as unique clinical feature of COVID-19: A case report

Catello Vollono®*'!, Eleonora Rollo™!, Marina Romozzi®, Giovanni Frisullo®,
Serenella Servidei®”, Alberto Borghetti®, Paolo Calabresi’*

2 Neurofisiopatologia, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy

b Neurologia, Dipartimento di Neuroscienze, Universita Cattolica del Sacro Cuore, Rome, Italy

¢ Neurologia, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy

4U0C Malattie Infettive, Fondazione Policlinico Universitario Agostino Gemelli IRCCS, Rome, Italy

seizure
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EEG in COVID-19 patients in ICU

 EEG provide a readily available, safe, and effective means of evaluateing brain function
* Full 10-20 EEG placement with an ECG derivation remains the standard
» Using simplified montages may limit the risk of infection to EEG technologists

 Reduced montages with subdermal single-use EEG needle electrodes may be used in comatose COVID-19
patients.

* A prone (face-down) position is used for the treatment of acute respiratory distress syndrome to improve
oxygenation.

* Prone positioning effects on the EEG in adults for periods of 16 hours per day are unknown

» Caution: Ventilator-triggered artifacts, head movements, water condensation within the tubing connected to
the ventilator may produce artifacts that simulate intermittent polysharp-waves

 EEG patternin ICU

Gélisse P, et al. Clin Neurophysiol 2020;13:2023-2031



G¢élisse P, et al. Clin Neurophysiol 2020;13:2023-2031



The five key questions.

Status epilepticus versus metabolic/toxic encephalopathies.

Q1 : Is it a confusional state or only a problem of vigilance®?

Q2 : Is there a fluctuation of symptoms or change in consciousness from
somnolence to coma?

Q3 : Is the EEG activity rhythmic or periodic?

Q4: Is the EEG activity dynamic, showing spatiotemporal evolution, or relatively
monomorphic?

Q5 : Is the EEG reactive to stimuli, wakefulness, sleep, arousal, or antiseizure
drugs™?

" Only consider an IV benzodiazepine test positive if both EEG and consciousness normalize.
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Management of seizures

* Diagnosis
e Evaluate causes

e First seizure:



Management of seizures

* Diagnosis
e Evaluate causes

* Drug factors: onset of action, drug interaction, respiratory failure, renal failure,
liver failure



Duration of treatment

 New-onset seizures in these patients could be considered as acute symptomatic
seizures.

e Patients with acute symptomatic seizures do not need long-term ASM therapy after
the period of acute illness, unless a subsequent seizure occurs

e Patients with acute symptomatic seizures do not need long-term ASM therapy after
the period of acute iliness, unless a subsequent seizure occurs?:3

e Since the period from the onset of COVID-19 symptoms to death may range from 6
to 41 days?:3

e |t is reasonable to continue the ASM for about 6 weeks and then tapper and

discontinue the drug rapidly in 1-2 weeks.3

1 Bergey GK. Continuum (minneap Minn) 2016;22:38-50

2 Rothan HA and Byrareddy SN. J Autoimmun 2020 inpress
3 Asadi-Pooya AA. Seuzure 2020; 79:49-52
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Patients with seizures and COVID-19

» COVID-2 da1a precipitate or aggravate existing seizures lavisa la
e Hiha lsmangnd lan1siazhiniga COVID-2 daninauniluniala
o 171 lF3nE COVID-19 s lruiimisidan 1o luie lsaanan

&

e wwngasasunisauanie lsaandn luaaiun1salndnsszu1n2e4
COVID-19 asingls

French JA, et al. Neurology 2020;94:1032-1037



Patients with seizures and epilepsy and COVID-19

COVID-2 @u1a precipitate or aggravate existing seizures La#35a L4

* Seizures in severe/end-stage disease likely reflect COVID-19-related hypoxia,
encephalopathy, or encephalitis than lowered seizure threshold in susceptible
iIndividuals with preexistent neurologic disease.

« Some may include new-onset seizures

* |ndividuals with epilepsy are not more likely to be infected by the virus, nor
are they more likely to have severe COVID-19 manifestations because they
have epilepsy

French JA, et al. Neurology 2020;94:1032-1037



Patients with seizures and epilepsy and COVID-19

die lsaangnd lan1siazinia COVID-2 daninaunaluvinola

* |ndividuals with epilepsy are not more likely to be infected by the virus, nor
are they more likely to have severe COVID-19 manifestations because they

have epilepsy

 May be concern: Autoimmune associated epilepsy, tuberous sclerosis, Dravet
syndrome

French JA, et al. Neurology 2020;94:1032-1037



Patients with seizures and epilepsy and COVID-19

219 173N COVID-19 s lrnunasiass lugidas lsaanan

« Some medications used to treat individuals with upper respiratory tract
infections

A number of medications are now being studied as possible treatments for
COVID-19 to reduce viral load and/or severity of disease

* Chloroquine and hydroxychloroquine, either alone or with azithromycin

* Antiviral and immune therapies

carbamazepine and lopinavir/ritonavir or atazanavir combination
Phenytoin and lopinavir/ritonavir

Valproate/lamotrigine and lopinavir/ritonavir

French JA, et al. Neurology 2020;94:1032-1037



Patients with seizures and epilepsy and COVID-19

wnngaisilasunisguaniig lsaandn ludanmnsaindnisszuinase COVID-19 asingls

* Reduce health. Care availability

* Attendance at medical facilities poses an additional risk of contracting the virus for
individuals and their carers/families

* Clinicians should formulate approaches to reduce emergency department, clinic, and
hospital visits

* People with epilepsy should have an emergency care plan

* 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.

e Should be reassured that most tonic-clonic seizures last under 2-3 minutes and do not
require emergency medical

French JA, et al. Neurology 2020;94:1032-1037



Patients with seizures and epilepsy and COVID-19

wnngaisilasunisguaniig lsaandn ludanmnsaindnisszuinase COVID-19 asingls

* A regular supply of antiseizure medication should be ensured as well as access to
repeat prescriptions and supplies

e Changes to treatment could be postponed

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

» Key advice on lifestyle issues should be reinforced
* [elehealth

 For new presentations, care can be enhanced through careful history taking and
home video where possible

French JA, et al. Neurology 2020;94:1032-1037



Patients with seizures and epilepsy and COVID-19

S

wangasilagunisauanilie lsaandn luaaiunisalidnisszunazas COVID-19 aeingls

* Diagnostic procedure can be delayed to a later date.

* A system to reduce direct exposure of health care professionals to people
with epilepsy is advisable.

French JA, et al. Neurology 2020;94:1032-1037



