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SARS-CoV?2

* Member of coronaviridae family

* Linear single stranded RNA virus, 80-200 nm i
* Emerged from Wuhan, China 12/2019 \Cc
e Zoonotic transmission
* Led to COVID-19 pandemic still raging world-wide

* Fever, cough, SOB, sore throat, diarrhea, aches, fatigue

* Bilateral pneumonia w/ ground-glass opacification

e
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SARS-CoV-2 RBD

Common Cold:

1. 229E (alpha coronavirus) i -
2. NL63 (alpha coronavirus) £ % = e sooe i
3. OC43 (beta coronavirus) Phtasd, ' =

' . CoV Cell

4. HKU1 (beta coronavirus)

Respiratory Syndromes:

A Order NIDOVIRALES
Family Coronaviridae
Subfamily Coronavirinae Torovirinae
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SARS-coV2 family tree

5. SARS-CoV - beta coronavirus - severe acute respiratory syndrome, or SARS (2003)
6. MERS-CoV - beta coronavirus - Middle East Respiratory Syndrome, or MERS (2012)
7. SARS-CoV2: novel coronavirus that causes coronavirus disease 2019, or COVID-19)



https://www.cdc.gov/coronavirus/2019-ncov/index.html
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Case 1: “Not sinusitis”
(3/25/2020)

e 71-year-old woman with well-controlled hypertension

1) Have you or a family member traveled to or been in close contact with someone who has traveled

p re S e n te d to n e u ro - O p ht h a I m O I Ogy C I i n i C to China, Iran, South Korea, Italy, Japan or New Rochelle within the I%st 3 weeks? (Please circle your

response below.)

YES ( NO
L] L] L] L] -
® ( ‘ . H O rl ZO nta | b I n O C u | a r d I | O I a X 2 d a S 2) Have you been exposed to someone with confirmed or suspected COVID-19 (coronavirus) within
. ) the past 14 days? (Please circle your response below.)
YES NO

3) Are you experiencing any of the following: flu-like symptoms, fever; cbl{gh, trouble breathing,

red/eye conjunctivitis, rash, vomiting or diarrhea? (Please circle your response below.)

YES NO

* +Intermittent cough for several days prior and a fever at home

* Told she had sinusitis at a local urgent care.

T =39.3°C.

* She was sent to the emergency department for further work up...



Exam

¢ 20/20
e Normal CVF
* No disc edema OU

R Abduction defect



Course

Vitals were T 38.7, HR 104, BP 111/77, RR18, Sp0O2 88% on RA, improved to 92% on 4L NC.
Labs:

Absolute lymphocyte count was low at 0.5
Ferritin was 2061 (ref <291) SEMI-ERECT
Procalcitonin was 0.29 (ref < 0.08) PORTABLE
CRP 24 and ESR 116

D-Dimer 2530 (ref < 229)

AST 82 (ref < 34), ALT 79 (ref <49)
Al1C6.7

CXR revealed extensive bilateral airspace opacities

Nasal swab PCR for COVID-19 PCR was positive.

Chest XR



R

T1 post Coronal

T1 Post Axial




Differential?

* Microvascular sixth nerve palsy
* COVID19 diagnosis coincidental or stress of infection provoked it.
* Provoked by covid19 associated hyper-coagulopathy

e Post-infectious auto-immune

 Direct neurotropic viral infection affecting abducens nerve

* Hematogenously

* Through the choroid plexus
* Meninges

* Olfactory Nerve

Strauss et al, Olfactory Bulb Signal Abnormality in Patients with COVID-19 Who
Present with Neurologic Symptom, AJNR 2020



Exam at 6 weeks

At 4 months, the abducens
palsy resolved.
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Neurological Complications with COVID19?

* Retrospective review of 214 patients with COVID-19 in Wuhan, China:
* 36.5% had neurological symptoms, more common in patients with severe disease.
* Most were non-specific viral symptoms (headache and dizziness)
e But 5.7% of severe cases (2.8% of all) presented with acute cerebrovascular disease.

* 1.4% had “impairment of vision”

JAMA Neurology | Original Investigation 4/1 0/2020
Neurologic Manifestations of Hospitalized Patients

With Coronavirus Disease 2019 in Wuhan, China

Ling Mao; Huijuan Jin; Mengdie Wang; Yu Hu; Shengcai Chen; Quanwei He; Jiang Chang; Candong Hong;
Yifan Zhou; David Wang; Xiaoping Miao; Yanan Li, MD, PhD; Bo Hu, MD, PhD

Table 1. Clinical Characteristics of Patients With COVID-19

No. (%)
Total Severe Nonsevere
Characteristic (N = 214) (n=88) (n=126) P value®
Age, mean (SD), y 52.7 (15.5) 58.2(15.0) 48.9 (14.7)
Age, y
<50 90 (42.1) 24 (27.3) 66 (52.4)
=50 124 (57.9) 64 (72.7) 60 (47.6) <00t
Sex
Female 127 (59.3) 44 (50.0) 83 (65.9)
Male 87 (40.7) 44 (50.0) 43 (34.1) 02
Comorbidities
Any 83(38.8) 42 (47.7) 41(32.5) .03
Hypertension 51(23.8) 32(36.4) 19 (15.1) <.001
Diabetes 30(14.0) 15(17.0) 15(11.9) .29
Cardiac or cerebrovascular disease 15(7.0) 7(8.0) 8(6.3) .65
Malignancy 13(6.1) 5(5.7) 8(6.3) .84

Chronic kidney disease 6(2.8) 2(2.3) 4(3.2) .69

Table 1. Clinical Characteristics of Patients With COVID-19

No. (%)
Total Severe Nonsevere
Characteristic (N =214) (n=88) (n=126) Pvalue?
Nervous system symptoms
Any 78(36.4) 40 (45.5) 38(30.2) .02
CNS 53(24.8) 27(30.7) 26(20.6) .09
Dizziness 36(16.8) 17(19.3) 19(15.1) 42
Headache 28(13.1) 15(17.0) 13(10.3) 15
Impaired consciousness 16(7.5) 13(14.8) 3(2.4) <001
IAcute cerebrovascular disease 6(2.8) 5(5.7) 1(0.8) 03
Ataxia 1(0.5) 1(1.1) 0 NA
Seizure 1(0.5) 1(1.1) 0 NA
PNS 19(8.9) 7(8.0) 12(9.5) 69
Impairment
Tasie 12(5.6) 334 9(7.1) 24
Smell 11(5.1) 3(3.4) 8(6.3) 34
Vision 3(1.4) 2(23) 1(0.8) 37
Nerve pain 5(2.3) 4(4.5) 1(0.8) 07
Skeletal muscle injury 23(10.7) 17(19.3) 6(4.8) <.001




Ocular COVID-19

JAMA Ophthalmology | Brief Report

Characteristics of Ocular Findings of Patients With Coronavirus Disease
2019 (COVID-19) in Hubei Province, China

Ping Wu, MD; Fang Duan, MD; Chunhua Luo, MD; Qiang Liu, MD; Xingguang Qu, MD; Liang Liang, MD; Kaili Wu, MD

» 12/38 patients (31.6%; 95% Cl, 17.5-48.7) had ocular manifestations
consistent with conjunctivitis, including conjunctival hyperemia,
chemosis, epiphora, or increased secretions.

* 2/38 (5.2%) had +conjunctival swabs for SARS-CoV-2 PCR



Cranial Nerve Palsies Affecting Motility

 |ll, IV and VI have been reported
* Within 3 days of fever, cough

* Most without radiological features

COVID-19 presenting with ophthalmoparesis
from cranial nerve palsy VI

Marc Dinkin, MD, Virginia Gao, MD, PhD, Joshua Kahan, MBBS, PhD, Sarah Bobker, MD, Correspondence
Marialaura Simonetto, MD, Paul Wechsler, MD, Jasmin Harpe, MD, Christine Greer, MD, Gregory Mints, MD, Dr. Dinkin
Gayle Salama, MD, Apostolos John Tsiouris, MD, and Dana Leifer, MD mjd2004@med.cornell.edu

Neum!ogy® 2020;95:221-223. doi:10.1212/WNL.0000000000009700

Clinical Correspondence

Section Editors: Robert Avery, DO
Karl C. Golnik, MD

Vl X 2 patients

Isolated Cranial Nerve 6 Palsy in 2 Patients With
COVID-19 Infection

Christine E. Greer, MD, MS, Jaydeep M. Bhatt, MD, Cristiano A. Oliveira,
Marc J. Dinkin, MD

Cranial Nerve Il Palsy in the setting of COVID 19 Infection.

Fitzpatrick, John C; Comstock, Jordan M; Longmuir, Reid A; Donahue, Sean P; Fitzpatrick, John M; Bond,
John B

ISSN: 1070-8022 , 1536-5166; DOI: 10.1097/WN0O.0000000000001160; PMID: 33060468 I I I
Journal of neuro-ophthalmology. , 2020

Acute abducens nerve palsy
in a patient with the novel
coronavirus disease
(COVID-19)

Michelle M. Falcone, MD," Andrew J. Rong, MD,*
Humberto Salazar, MD," D. Wade Redick, MD,*
Steven Falcone, MD,” and Kara M. Cavuoto, MD*

Fournal of AAPOS V|

© Am ) Case Rep, 2020; 21: €925897
DOI: 10.12659/AICR.925897

Third Cranial Nerve Palsy Presenting with
Unilateral Diplopia and Strabismus in a
24-Year-Old Woman with COVID-19

Sarah Belghmaidi
Houda Nassih
Saloua Boutgayout
Karima El Fakiri
Rabiy El Qadiri
Ibtissam Hajji

Aicha Bourahouate
Abdeljalil Moutaouakil

Pupil sparing

LETTRE A LEDITEUR

Multinévrite oculaire dans le cadre )

d’une infection COVID-19 -

Multiple infectious cranial nerve palsies in COVID-19

Journal francais d’ophtalmologie (2020) 43, e351—e353

0.L. Raharimanantsoa*, F.A. Razakarivony,
A.Q. Andriamiadanalisoa, R.A. Rajaona,

R. Rakotoarisoa, S.E.R. Randrianarimanana,
| | | L. Raobela
Service d’ophtalmologie, centre hospitalier
universitaire Joseph-Ravoahangy-Andrianavalona,
route nationale 1, BP 4150, 101 Antananarivo,
Madagascar

Arquivos de Neuro-Psiquiatria

Print version ISSN 0004-282X0n-line version ISSN 1678-4227

Arq. Neuro-Psiquiatr. vol.78 no.6 Sio Paulo June 2020 Epub June 26, 2020

https://doi.org/10.1590/0004-282x202000 IV bllateral

IMAGES IN NEUROLOGY

Bilateral trochlear nerve palsy due to cerebral
vasculitis related to COVID-19 infection




Case 2... “A New Cause of an Old Disease”
3/27/2020

Two days after our first case of COVID-19 associated ophthalmoparesis...

* A 36-year-old man with a history of infantile strabismus presented
with left ptosis, diplopia and bilateral distal leg paresthesias.

* Also reported subjective fever, cough and myalgias since 4 days earlier
(resolved)

* Exam showed a lower extremity hyporeflexia and hypesthesia
* +gait ataxia



Eye Movements

Left adduction defect and
hypertropia

Left abduction defect and
hypertropia

e Partial left llird Palsy
(Inferior branch)

e Partial left VIth Palsy

-

Left infraduction weakness



MRI Findings llird nerve T2 Hyperintensity and Enhancement

FLAIR Axial
Inferior Branch of
the Oculomotor
Nerve Enlarged and
enhancing

T1 Post
Coronal

T2 Coronal



CO U rSe The New England

Journal of Medicine

Copyrig he. 1956, by the Massachusetts Medical Socicty
« WBC=2.9x103/uL
- . Volume 255 JULY 12, 1956 Number 2

AN UNUSUAL VARIANT OF ACUTE IDIOPATHIC POLYNEURITIS (SYNDROME OF

* Absolute lymphocyte count =0.9 x 103/uL ey T
* No Lumbar Puncture (risk of infectivity)

* Nasal swab for SARS-CoV-2 PCR was positive.

* Chest radiograph was unremarkable.

* DAY #2:

* Worsening left ptosis
* Complete loss of depression and horizontal eye movements on the left
* Loss of abduction on the right.

e Differential? Direct cranial nerve invasion by COVID-19

A Ganglioside panel
Areflexia ‘ Miller Fisher Syndrome from COVID-19 g P

negative

Progressive Ophthalmoplegia




Guillain Barre in COVID-19

Guillain-Barré syndrome  immunoglobulin. On day 8 (Jan 30), and six nurses) were isolated for (W 'j
t developed dry cough and  clinical )
38-2°C. Chest CT showed or syr of infection and tested
negati or SARS-CoV-2

To the best of our knowledge,

associated with ing. They had no signs

SARS-CoV-2 infection: (qvm:;( ¢

: 25 (
causality or coincidence? 2!

SARS-Cc se of SARS-CoV-2
Severe acute respiratory syndrome immediate

I eld and ¢+ 1itheaal I

Zhao et al, The Lancet Neurology, 4/1/2020

e 61-year-old woman with ascending weakness, areflexia (4 days after
return from Wuhan)

e Lumbar Puncture: High protein (124 mg/dL), normal WBC

e 8 days later - - cough, fever, b/l pneumonia, +PCR covid-19

* Lymphopenia and thrombocytopenia on admission suggest had
covid19 all along



Miller Fisher in COVID-19

®

NeurOu LOg .> The most W‘deiy read and h‘gh!y Cned G D 1 b d‘\;. AMERICAN ACADEMY OF

Subscribe My alerts Login

peer-reviewed neurology journal NEUROLOGY

Home Latest Articles CurrentIssue PastlIssues Residents & Fellows

April 17,2020 ARTICLE

Miller Fisher Syndrome and polyneuritis cranialis in COVID-19

Consuelo Gutiérrez-Ortiz, £ Antonio Méndez, Sara Rodrigo-Rey, Eduardo San Pedro-Murillo, Laura Bermejo-Guerrero, Ricardo Gordo-Mafias, Fernando de Aragon-Gémez, Julian Benito-Le6n

e CASE 1: Ataxia, areflexia, llird palsy 5 days
after cough, fever. +GD1b

Journal of Neurology (2020) 267:2495-2496
https://doi.org/10.1007/s00415-020-09912-2

essons learned

Case report

Miller Fisher syndrome and COVID-19: is there a link?

Amanda Ray Ab’s not checked
e ' | of I
sl gl o €an  No Ab’s

CaseStudy @ openAccess @ @ @
Miller-Fisher syndrome after COVID-19: neurochemical markers
as an early sign of nervous system involvement

M. Senel, S. Abu-Rumeileh, D. Michel, T. Garibashvili, K. Althaus, J. Kassubek, M. Otto &

Journal of NeuroVirology (2020) 26:605-606
https://doi.org/10.1007/s13365-020-00858-9

CASE REPORT

Miller Fisher syndrome diagnosis and treatment
in a patient with SARS-CoV-2 No Ab’s

Paolo Manganotti' - Valentina Pesavento? - Alex Buoite Stella’ - Lucia Bonzi?
Bruno Fabris® - Roberto Luzzati*

* CASE 2: Areflexia, b/L VIth palsy 3 days after

No Ab’s B

updates

d i a r r h e a , feve r. A b n Ot C h e C ke d . Miller-Fisher-like syndrome related to SARS-CoV-2 infection (COVID 19)

Jessica Fernandez-Dominguez’' - Elena Ameijide-Sanluis' - Carmen Garcia-Cabo’ - Raquel Garcia-Rodriguez’ -

* In both, +SARS-COV2 in serum but NOT CSF.

Case Reports > Eur J Neurol. 2020 Sep;27(9):1759-1761. doi: 10.1111/ene.14383.

COVID-19 presenting with ophthalmoparesis
from cranial nerve palsy

No Ab’s,

Miller-Fisher syndrome after SARS-CoV-2 infection

Miller Fisher Syndrome in the COVID-19 Era
Novel Target Antigen Calls for Novel Treatment

Marc Dinkin, MD, Virginia Gao, MD, PhD, Joshua Kahan, MBBS, PhD, Sarah Bobker, MD, orre:spondence JA ReyeS' Bueno 1 , L Ga rc"a _Tru-jiHO 1 , PU rbaneja 1 , N L Ciano-Petersen 1 , M J POStigO'POZO 2 ,
Marialaura Simonetto, MD, Paul Wechsler, MD, Jasmin Harpe, MD, Christine Greer, MD, Gregory Mints, MD, Dr. Dinkin
Gayle Salama, MD, Apostolos John Tsiouris, MD, and Dana Leifer, MD mjd2004@med.cornell.edu C M art I,ﬂ eZ'TO ma 3 1 , P _J Ser—ra n O-Castro 1 N O A b’s

Num‘ulvgv@ 2020;95:221-223. doi:10.1212/WNL.0000000000009700



Ocular Myasthenia following COVID-19

* 68-year-old male with hx of paroxysmal atrial fibrillation, hypertension was
hospitalized for 7 weeks for COVID-19. Released June 2020.

* Weeks later he noted bilateral ptosis acutely. His symptoms are relatively
mild when he first wakes up in the morning and severe by nighttime. No

diplopia.

* Exam:

* Bilateral ptosis worsened with sustained upgaze Ach receptor AB's:

* Esophoria on right gaze Binding 15.7 nmol/L (0-0.4)
° ST Bas Modulating 51% (0-45)

* +curtaining
e +Cogan lid twitch
* +ice pack test



Ocular MG and COVID-19

* In pts w/MG, COVID-19 may lead to a myasthenic crises and both = pulmonary failure

e Hydroxychloroquine can aggravate myasthenia crises.

 |ViIg is a potential treatment for both diseases but may cause thrombosis

Infection ==

Myasthema Gravis Associated With SARS-CoV-2
Annals of Internal Medicine

—mmmmm

Restivo et al. 1 (64M)
Ann Int Med
2 (68M)
3 (71W)
Sriwastava et al. 4 (65W)
J Neuro

Huber et al. Frontiers g (21W)

in Neurology

Maresmaetal. R.E g (86M)

Geriatria

Assini et al. 7 (77M)

Eur J Neuro

Muhhamed et al 8 (24w)
Ann Int Med

Generalized

Dysphagia
Dysphagia, respiratory

None (OMG)
None (OMG)
Generalized

Dysphagia,
dysphonia
Dysphagia, VI,
Generalized

5 days

7 days
5 days
11 days

3-6 weeks
weeks

8 weeks

4 weeks

Ach
Ach
Ach

Ach
None

MuSK

MuSK

+
+

+

NA

+

+

After neuro



Orbital Inflammation and COVID-197

* 56-year-old man presented on April 20t", 2020 with:

* Fever and mild headaches above the right eyebrow worse with
eye movements

* 1 day of recurrent episodes of a cloudy white out in his right eye
lasting from 3-15 minutes each.

* Neuro-ophthalmic examination:

* BCVA 20/30 OD and 20/20 OS.

* Transient 2+ relative afferent pupillary defect was found but resolved
with symptoms.

* Intraocular pressures were 12 mm Hg OD and 15 OS.

* Anterior exam and dilated fundus exam were unremarkable.

e Carotid ultrasound and CT angiography were normal and there were
no strokes on MRI.

* Antibodies against the SARS-CoV-2 virus came back positive
e Resolved with 3 weeks of oral steroids and has not recurred

Martinez Diaz et al, Acute dacryoadenitis in a patient with SARS-CoV-2 infection, Orbit 2020
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Homonymous Hemianopia in setting of COVID-19

* 61-year-old right-handed man with a history of multiple myeloma,
hospitalized 3/22/2020 with fever to 102F and productive cough and
found to have COVID-19.

* Treated with hydroxychloroquine, methylprednisolone, remdesevir
* Hypoxia = PEA arrest revived. Atrial fibrillation with RVR.
* 4/29 he was noted to have left gaze preference

* Right temporal-occipital infarct

30°




Cortical Vision Loss and Alexia with COVID-19

e Y
Bondira et al, INO 2020 A Pattern deviation

Clinical Correspondence

Two patients with NLP OU from b/I occipital strokes

Severe Bilateral Vision Loss in 2 Patients With
Coronavirus Disease 2019

Daniel G. Cyr, DO, Christina M. Vicidomini, DO, Nga Yan Siu, DO, Solly E. EImann, MD



PRES in COVID-19
e ~20 cases in the literature

Clinical Correspondence

Section Editors: Robert Avery, DO
Karl C. Golnik, MD

Hallucinatory Palinopsia in COVID-19-Induced Posterior
Reversible Encephalopathy Syndrome

Ritwik Ghosh, MD, Durjoy Lahiri, MD, DM, Souvik Dubey, MD, DM,
Biman K. Ray, MD, DNB, DM, Julian Benito-Le6n, MD, PhD

TABLE 1. Clinical-radiological spectrum of SARS-CoV-2-induced posterior reversible encephalopathy syndrome

(PRES)
Patient 1 (5) Patient 2 (3) Patient 3 (3) Patient 4 (4) Patient 5 (4) Patient 6
Age, sex 38 years, man 48 years, man 67 years, woman 58 years, man 67 years, woman 33 years, woman
Comorbidities None Obesity Arterial Dyslipidemia Hypertension, Type None
hypertension, 2 diabetes and
Type 2 diabetes, obesity
coronary artery
disease, gout and
asthma
covibD-19 Fever, hypoxia Fever, cough, None Fever, dry cough, Breathing difficulty, Fever and headache
symptoms breathing malaise fever, myalgia,
difficulty and vomiting and
circulatory diarrhea
shock
Conventional Acutely raised blood Fluctuating blood Fluctuating blood Acutely raised blood Acutely raised blood None
risk factors of pressure pressure pressure pressure and pressure
PRES sepsis
Symptoms of Acute confusional Altered mental Altered mental Altered mental Altered mental
PRES state, apathy, status status, lethargy status status
severe bilateral and confusion

agnosia




Cortical Findings in COVID-19

e 2054 patients admitted with COVID-19: 14% with neuroimaging
e 21% demonstrated acute or subacute findings
* Infarction 11%

e Parenchymal hematoma 3.6%

* Posterior reversible leukoencephalopathy 1.1%

* 51 underwent MRI
* 51% demonstrated acute or subacute findings
* 6 cranial nerve findings (4 of whom had olfactory bulb changes)

Eaton et al, 2020, AINR



Bilateral Optic Neuritis
Courtesy of Vivek Patel, MD

* 26 y/o man with bilateral eye pain, vision loss

e Cough since a few days prior
* Myalgias, foot numbness

* VA

* HM OD

* 20/250 OS
* RAPD OD

* SARS-CoV-2+ PCR

Bilateral disc edema, venous congestion,
retinal perivenous hemorrhages in the right
eye greater than the left eye.



CSF:
WBC 55, RBC 23, otherwise unremarkable
CSF SARS-CoV2 PCR negative

Section Editors: Robert Avery, DO
Karl C. Golnik, MD

Myelin Oligodendrocyte Glycoprotein Antibody—
Associated Optic Neuritis and Myelitis in COVID-19

Siwei Zhou, MD, Edward C. Jones-Lopez, MD, Deepak J. Soneji, MD, PhD,
Christina J. Azevedo, MD, MPH, Vivek R. Patel, MD, FRCSC

MRI orbits axial T1-weighted fat suppressed post-
contrast: thickening and avid uniform enhancement of
both optic nerves

After 4 doses IV methylprednisolone: VA was 20/50 and 20/40

+Myelin oligodendrocyte glycoprotein



Optic Neuritis associated with COVID-19

Original article
2:V\(I)arl?a et alJ inv Med Case Multiple sclerosis following SARS-CoV-2 infection
REROCS M. Palao’, E. Fernandez-Diaz, J. Gracia-Gil, C.M. Romero-Sanchez, 1. Diaz-Maroto, T. Segura
° 2 wee k S a fte r COV I D _ 1 9 Neurology Department, Complejo Hospitalario Universitario de Albacete, Castilla- La Mancha, Spain
« 20/200, 20/30
* RRAPD
* B/L optic neuritis
* MOG+
Neuromyelitis optica spectrum disorder after presumed coronavirus A T
(COVID-19) infection: A case report . e . o
Naomi S. de Ruijter’, Gerrit lfr:mwr, Rob A.R. Gons, Gerald J.D. Hengstman B/ L O pt I C n e u r I t I S (] 20/200, R RAP D
* Right optic neuritis
A few weeks after * MOG and AQP4 negative

COVID-19

CSF WNL
MOG+

Panuveitis and Optic Neuritis as a Possible Initial
Presentation of the Novel Coronavirus Disease

2019 (COVID-19) Benito-Pascual, Ocular Imm

Vitritis, Papillitis
Peripapillary subretinal fluid

-choroidal folds.




Indolent |IH?

« 28-year-old woman presented 3/20 w/
pulsatile tinnitus in her right ear x 3
years.

« MRV showed focal stenosis in the R
transverse sinus.

« Exam was normal — no papilledema. HVF
WNL.

» She refused LP.
« Agreed to Acetazolamide.




The plot thickens...

* Returned 3 d_ag/s iInto the acetazolamide complaining of
“floaters” in sides of both eyes.

* 3 f%lgys after starting acetazolamide, she notes feeling
off.

* Then developed anosmia, ageusia and headache.
These improved in a week.

* The developed a dull unilateral headache.

* Developed “floaters” which were stationary and to the
side in each eye.

* +blurry vision
* Vision whites out when she stands







« She developed radiological papilledema and an
empty sella and venous stenosis worsened



Increasing acetazolamide over a month...
But no improvement...




COVID-19 and IIH

 New or worsened IIH has been reported with COVID-19 (Mukharesh et al)

* Noro et al:
* HA and confusion 2 days after COVID-19 symptoms. OP= 40 cm H,O, CSF normal, No MRV

* Silva et al:
e LP of COVID-19 patients who underwent LP for neurological symptoms
* 23% (13) were LP’s for a new HA
* In 6 of them, OP >25 cm H,0
* MRI, MRV WNL in all
 Papilledema documented in only 2/13

* Possible mechanisms:
* Weight gain from quarantine
 Meningoencephalitis
e Choroid plexus dysregulation
* Hypercoagulable State =Venous thrombosis



Negative impact of COVID-19 lockdown on papilloedema and
idiopathic intracranial hypertension

Mark Thaller’- 2, Georgios Tsermoulas®, Rosa Sun?, ® Susan P Mollan?, (@ Alexandra ] Sinclair™ 2

JNNP
* Looked at 132 patients with papilledema and IIH over 10 weeks

e 123 had IIH: 43 new onset group and 80 pre-existing

e 7 had secondary causes of raised intracranial pressure

e 2 Venous sinus thrombosis secondary to COVID-19
e 1 case lIH had COVID-19).

Isolated Intracranial Hypertension Associated with COVID-19

* Noro et al:
* HA and confusion 2 days after COVID-19 symptoms. OP= 40 cm H,0O, CSF normal, No MRV

* Silva et al:
e LP of COVID-19 patients who underwent LP for neurological symptoms
23% (13) were LP’s for a new HA
In 6 of them, OP >25 cm H,0
MRI, MRV WNL in all
Papilledema documented in only 2/13



Pediatric Multisystem Inflammatory Disorder + [H

» 14-year-old boy fever and fatigue 4/22/2020
* Dx'd likely COVID-19

* April 27: Developed rash, diarrhea, shortness of
breath, and chest pain.

* ER: Found to be hypotensive and in "septic shock".
e Pericardial effusion and myocarditis.

* Started on clindamycin, vancomycin and pressors.

e Bacterial cultures negative

* During hospital course, noted to have periorbital
swelling / erythema and photophobia.

» Severe headache (unclear if positional)

* Developed blurry vision distance and near, and
horizontal, binocular double vision as well.

* Improved and discharged first week in May

* Exam: B/L Disc edema

* R abducens
e MRI brain normal Verkuli et al, Pseudotumor cerebri syndrome associated with MIS-C: a case report.
MIS-C 2 months after COVID-19 and intubated

On extubation, had an abducens palsy and bilateral papilledema CSF OP 36 cm water
(had received doxycycline at time of MIS-C but only 9 days)

« COVID-19 Ab highly +



Cranial _ Acute Hemorrhagic Myasthenia Guillain
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Conclusions

* SARS-CV?2 appears to affect the nervous system in a sizable minority
of patients.

* These complications are not limited to severe cases.

 Whether the chief underlying mechanism is direct invasion,
hypercoagulative state, endothelial dysfunction or secondary
inflammatory or all of the above, remains to be seen, but immune
response does appear to play a role.

e Optimal management for these complications is not yet known
although anticoagulation likely has a role in the setting of ischemic
disease and steroids and Tocilizumab may help ameliorate the
cytokine storm
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