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Encephalopathy in COVID-19

Soon-Tae Lee, MD, PhD.

Associate Professor, Department of Neurology, Seoul National University Hospital, Seoul, South Korea

SARS-CoV-2

Caronavirus: Child UR] since 1965 (1-35% of URI)
SARS (SARS-CoV-1), SARS-CoV-2 = ACEZ/TMPRSSZ
MERS & DPP4

ACEZ expression
~ Lung, oral mucosa, heart, vascular endathelium
—  Brain: normally-negative except the periventricular area and vessels
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Neurologic diseases in other major Coronavirus

SARS

~ Seizures

- (Autoimmune) Encephalitis
~ Ischemic stroke

— Guillain-Barre syndrome

MERS

— Seizures

—  Psychosis

— Bickerstaff encephalitis
- ADEM

- GBS

Experience in MERS

Four in 23 MERS patients (sdmitted]
~  Bickerstaff encephaliis+ GBS
- Intersive-care-unit-acquired weakness
—  Meuropathies
Tfection-eurslogic complication: 2-3 weeks interval
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Direct vs Indirect

+  Direct invasion
— Olfactory bulb: anosmia
—  Meningitis

Brain vasculopathy

- Myositis

+ Indirect effects
— Hypoxia
— Brain vasculopathy, Hypercoagulable stroke
Cytokine storm
Metabolic encephalopathy (sepsis, hepatic, uremic, drug)

—  Post-infectious: autoimmune encephalitis, ADEM, GBS

Neurologic symptoms in COVID-19 patients

ncet Meured, 2020

Direct invasion of SARS-CoV-2

# SARS-CoV-2 (Moriguchi et al, Int J Inf, 2020)
+ 24-yearold man
+ Stupor and seizure at day 9 of fever

*  SARS-CoV-2 (+) in CSF (12 cells), not in NP swab

# Other coronavirus
+  HCoV-OC43 (+): direct fatal encephalitis in a SCID child

(Morfopoulou et al, NEJM, 2016)

+ Gullain-Barre syndrome (Toscano et al, NEJM, 2020; Zhao et al., Lancet Neurol, 2020)
« Transverse myelitis (Munz et al, J Neurol, 2020)
+ Acute disseminated encephalomyelitis (Zhang et al, Lancet Neurol, 2020)

« Acute

(necrotizing) enc (Poyiadji et al, Radiology, 2020)

Acute necrotizing encephalopathy

= After infection and cytokine stom (nfiuenza, HHVE)

+  [Case®l, Poyid)i e al, Radiology J020] Late %

female, Atterad mentaity at day 3 of fever
= C5F: Traumatic tap, no PCR done for SARS-Cov-2

= |Cass#Z Divon £ al, N2, 2020] 39-pear-ald fenale, Seizure ot day 10 of faer
= C5F whe 4, profein 230, PCR-SARS-CoV-2=nepative

MR fram ANE after HHVE

PRES, Autoimmune encephalitis
. Posterior rewersible encephalopathy syndrome [PRES)

—  Bd-yr-oid male, coma after extubation

rmimuine encephaitic

- 57-yroid feimale, acite sobasia durng asymatomatic COVD-18, C5F PCR(-)

Ramuec-Sarchez et al, Meurciogy, 2000
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Disease-modifying treatments in MS and risk of COVID-19

+  DMTs block severe immune response in COVID-19 7
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Beiger et al, N2 2020

“¥ou can't eat your cake and have it" 7

Drugs COVID-29 Effects in neurclogic diseases  Dese in COVID
Ammuncglobilin Posshle sntivirai? GBS, ADEM. ‘gl
Tocllizumaly Attenuates cytaking starm Autgimmune encephailts, Maw-  4-Emafig
orzet refractory statis
Desamethasane Atenuates mortality clay Far- 400 dlay
X h i :Il s ity: fmgiday days

Tocikzumab in COVID-19
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M et a1, PNAS, 2020

Todilizumab (Actemra®)
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Rheumataid arthrits: 4mpfg infusion gdweeks < 8malkg infusion gdwesks

Cytokine storm: 4-Bmg/kg (dvided in 1 or 2 shots)

*  Autoimmune encephalitis: initial 4mgikg infusion - another 2~4mgikg after 1~14 days, depending on the
clinical response and ANC phil counts)

*  Subcutanecus form is available (fixed to 162mg)

Major side effects in AE
= Increased risk of bacterial infection: tocilizumab can mask fever and CRP
* MNeutogenia (Bmgfka) afler sevesal days

Todlizumab and Satralizumab in NMO

ORIGINAL AETICLE

Interleukin & Recepror Blockade in Patients
With Nes litis Oprben M iy g o M 43
i e i ks i Trial of Satralizumab in Neuromyelitis

Optica Spectrum Disorder
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Readiness for pandemic in Korea ? Summary
+ In case of an overwhelming number of patients, the issues are +  Neurological manifestation is common
+  Direct involvement of SARS-CoV-2 is very rare, but possible
— Keeping COVID-free in neurological facilities (ward, MRI, electro-physiologic labs) + Indirect encephalitis is the major: hypoxia, cytokine, autoimmune
— Continuing patients care for urgent neurologic diseases + Get ready for your own clinical protocols amid COVID-19 pandemic
— Protecting patients with chronic neurological illness from COVID-19 in daycare, rehabilitation centers, +  Long-term neurologic consequences?
and nursing hospitals. — Late parkinsonism in 1918-1920 influenza
— Safety protocols for COVID-19 with neurological problems: CSF tapping, EMG, neurologic exams
— Subspecialty issue: if your neurology patients get COVID-19, are you ready for a prompt decision ?
ie, i pp agents in i T ular patients in risk of respiratory failure
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