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Ranking System of Breaking News Publications

A Meta-analysis/systematic review (Red)

Interventional study with open label/non-randomised methodology
(Yellow)

_ Observational study: prospective longitudinal cohort (Green)
Cross-sectional case-control studies (Blue)
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Table 1. Clinical Characteristics of Patients With COVID-19

No. (%)
Total Severe Nonsevere
Characteristic (N =214) (n=88) (n=126) P value*
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(24) <.001
Acute cerebrovascular disease 65(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
Taste 12 (5.6) 3(3.4) 9(7.1) 24
Smell 11(5.1) 3(34) 8(6.3) 34
Vision 3(1.4) 21(2.3) 1{0.8) 37
Nerve pain 5(2.3) 4(45) 1(0.8) 07
Skeletal muscle injury 23(10.7) 17 (19.3) 6{4.8) <001
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Central Nervous System (CNS) manifestations
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Peripheral Nervous System (PNS) manifestations

n =29 (13.1%)

Related to
intensive care
N=10 (4.5%)

- 8 critical illness
neuropathy

- 2 Tapia syndrome

I v l

Guillain-Barré
syndrome

n=15 (6.8%)

Isolated cranial
neuropathy
n=3 (1.4%)

Bilateral
fibular palsy
N=1 (0.5%)
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CNS involvement: 86.3%
Main manifestations:

PNS involvement: 13.7%
Main manifestations:

3 L
.
N

Encephalopathy

Ischemic and hemorrhagic
stroke

Seizures
Meningoencephalitis
Acute disseminated
encephalomyelitis

o

o 5
7

Cranial nerves impairment
Guillain-Barré syndrome
Other peripheral
neuropathies

Nerve roots and plexus
disorders

Myopathic involvement

10 723 patients with COVID-19 and
neurological manifestations

Guerrero J. et al. BMC Infectious Diseases 2021; 21
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Diagnostics Viral RNA
IgM
IgG
Clinical presentation Cough, fever, tiredness, myalgia, headache
Encephalitis
Myelitis
ADEM

Guillain-Barré syndrome

Cerebrovascular disease
Neuropathogenesis Direct viral infection
Para-infectious
Post-infectious

Vascular

‘ 1 1 1 1 || I L L L P 1 & ° 1 1 ////l I I | ////I I ’
-7 days 0 days 7 days 14days3 4 5 6 6 12

Onset of systemic or respiratory Weeks Months

symptoms of COVID-19, or both

Time
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Premorbid factors

* Advanced age

* Dementia

* Low educational level

* lllicit drug, opioid or
benzodiazepine use
* History of delirium

* High comorbidity burden
* Frailty
* Visual and hearing impairment

* Depression
* Alcohol abuse
* Poor nutrition

|

Factors relating to presenting illness Post-admission factors
p
_ N [ ) ) ™ * Pain * Invasive devices
* Surgical stress * Acute infections ¢ Infection * Physical
* Cardiovascular * Dehydration | restraints
* Major abdominal y A'Cl‘te kidney i.njury * Metabolic abnormalities * Opioids
surgery * Liver dysfunction * Prolonged ileus * Psychoactive
* Aortic surgery * Alcohol or drug ¢ Blood transfusion drugs
* Major joint surgery withdrawal 7| Benzodiazepines
* Emergency surge * Seizures s ™ SR
LA B L « Hoart farlure e All hospital and * Anticholinergic
: agents
: ) S J postoperative factors
* Severity of illness . » Opioids * Immobility
* Unplanned * Failure of non-invasive » Polypharmacy - Fall risk
admi.ssion o ventilation * Sleep deprivation
: !S\ﬂedl_caladmlssmn * Ventilation longer * Environmental factors * Longer duration
L epsis JAN than 96 hours ) * Day—night disorientation of ventilation
or confusion * Infusions of
* Lack of communication benzodiazepines
with family and opioids
D dati i i
[] Postoperative L] Intensive care [ Ventilated [ General hospital (P sedation AN AU Db ik

Wilson J. et al. Nature Reviews Disease Primers 2020; 6:¢
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Microglia

Primed by prior degenerative pathology
Secrete IL-1B, TNF, NO and ROS
Neuronal dysfunction and injury

Drugs

* GABAergic sedatives
* Anticholinergic drugs
 Antihistamine drugs

}

( Neurotransmitter disturbance )

t

e Reticular ascending arousal system (RAS)
e Thalamocortical activation (ACh)
e Cortical integration (NA, other monoamines)

|

| BF
| (ACh,
I

GABA)

TMN
(His)

Thalamus

Astrocytes

(Primed by prior degenerative pathology

» Secrete chemokines
* Switched phenotype

T Immune cell infiltration
« | Metabolic support

Vasculature dysfunction

Endothelial and BBB dysfunction

|
&— LDT(ACh) | * Further endothelial and BBB injury
& PPT (ACh) : * Impaired neurovascular coupling
| ¢ Microvascular dysfunction
& AR Metabolic insufficiency

Neuronal networks

Neurodegenerative pathology

¢ Synaptic changes

Systemic triggers
¢ Acute systemic inflammation

[ Vulnerabilities
[] Acute cellular changes
[J Functional consequence

* Hypoxaemia (4 0,

* Blood flow (shock, impaired perfusion)
* Metabolic derangement (Na*, hypoglycaemia)

¢ Impaired neurovascular coupling

Reduced integration of
brain networks

\

Wilson J. et al. Nature Reviews Disease Primers 2020



D = A

93

VammN h
< * (o 0]
h o < m Y
X h o e 'Y
h x tm 'Y a
tm 'y e o
n VN
< * *
h o < m Y
e h
T 'Ee * 7 ~ t
m ¢t o
c h Yt
h
* oo
~ t c eho

D A

*

*



MD ~»

MD ~

6 O
® O 9 &

S5 O o

t

e e
<
" 'Ee o
/\,O t
e h
a

< *
X a e

a ” e
t
1*0
h o e
- < 1t
mt,[
Y ot
0 0



" m t h x a e t .
<

o) Y' h a 'y h ™ °h

T 'Ee Ho”" h = t h m

< 59 m h ~ ;"* *; e

0 , . m _o o m_h €

X ’“’Yﬁ e o o0 a oe t o h )
t * ‘ h o e 9 ¢
o = dn r o oH m h e e* ~
Tt*"\’Eeo; ‘<:o*a<*eof’“o

O L e
C< *
T ot *eo - —
t B ~— h
* * < * *
o ¢. TEQY
e ~ emf'\ ; rY
~ C h
e ™ B ~~ h
t * ’<m—oco * K*A

Wilson J. et al. Nature Reviews Disease Primers 2020; 6:¢



He

o)

~

em

)

g e

a

£

T eh o &ye

14

e 4

9

mcxt=®e eC@rfoéﬂon As'se)ssm@n”t ¥ethod, CG(M)

1'Ht "~

Y omthot”
”
m'E
n < o
m X t
~ t a o 0 h x
t t m = 7 X
'Ee o m ¢ 7 X 0
Y e m°o,oar
~ h ot m X

e omt 'E

e a
> o "
~ ’“’Eeo

X S



c e ™ 'He "0 cem & 0 e” a” gh o ge . 9~

£

0o ¢ e m ¢ x t * ¢ eCorfusion Assassiment Method, CKL))

3'Ht " ¢ Y T a e e Y X h o e 'Y mo "e ™ e Y
c.,e_" xho e’y mo "e™e 'Y edoe"mzxd§ "~ aRASSTRe!Richatord Agitation

- * _ % ] < —— ©

éedation Sca)e ‘-,

J L Im RASS 0
Jm'R*ASSt'\*;<ec"‘0<t’\*9h<*’\m'Yﬁ-'Y“ ’“<e .

’Ht"’cY°< oh e o " eeo a
Mq)\*a<eE”x"‘<t ® h >t 'Em 'Yy e ~ “o"‘<K
HCD._ o ’*H t 5 aoh<K
Oq)L"*e *’“ofh"‘aa . m
n o o “o t 0 a a o’ eo ‘*"*
.0 a™>e " Ybuo_""*t< mt o
“hxfow hx_owb oe "‘<a0
a o’ t ® t 'E o * a h




bn
Y.
bo

b H

b ™
‘rl <«
_M e
-H -
-0

-n 1
m t
P

| -
s 1 "
— N, &
. ¢ Yo U
N\ S I-J
¢ = x ]
XJél_ll.‘
LII.\I.J'-
r”an
11 st
I_J_l"(‘
IIAX \S‘
ax 7"Ye O
, . © e
€ €

e e - h m m e O C ™ m e
o < < Z 1 < * & < Z <
- h m m e C t ~ t m h ~
1 < * & < z < YH -
= m — 'Ce B ’ e ’ mo c¢c h o
< C< E < - < *YZ
e e ~ h m m e " ’ e ¢
< z < 1 < * e < - % < *Y
e mo e ~° e o h ~ h Xx t m
2 L. 2 ., < .
m c ~ t m ’ e ”~ o h ot 0 h !
< Y — — < - < Y
’ e — o t h t —~ e
* < * < * * — * < T
- 0 R "o g ‘e *e W TR0 "“m e
k — e— (o) * < _C*ﬁ** < *tw ZI.'k
ronod e ~ 0 h ~ e ”~ 0
Y Kk — e— [e0] < —C** 1

Futeet al.



1. ACHOCTE COZHAHMA

ead o
Crof1a BKAKYAKITCA NALMEHTBI C BbIPA¥EHHbBIM OFNYLISHHEM (TeX, KOro TPYAHe NpoDyAWTL WK Te, y HOro OTMEUaeTCA ABHAA C e r H C ¢ 0 . em 9
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L]
OblA0 Aerye OUEHMTE ACHOCTD CO3HAHMA, e a C 0 e e . O 0o
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2.  OpHeHTHMpOBKa O —— " ) I
BoapacT, AaTa poMASHMA, MECTO [HazBaHWe BONbHULBI), TERYWWWA rof,.
Bez owmbok 0
1 owmbra 1
2 owmMBKK 2
3. BHumanve 2-5 a e X t e . t mt > e t h

MNonpocKTe NauMeHTa: «MoanyicTa, Ha30BUTE MECALLLI TOAA B 0DPaTHOM NOPAAKE, HAUWHARA ¢ AeHabpA >>.| * ® < < <
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HauWHAET, HO MPaBWBLHO Ha3bIBAET MeHes 7

MecALEeE, WKW OTHA3bIEAETCA IaMe HAUMHAETD

nepeuncnenve - 1 " e oha®™ ¢ Y a “t h -
HEBOZMOMHO OLEHUTE [HE MOMET HaYaTb NOTOMY,

UTO B TAMENOM COCTOAHWM, COHIME,

HEBHWMATENEH) - 2

4, OcTpoe Hauano WNK BoNHOOOpazHOe TeyeHHe
MMEKTCA JaHHbIE O 3HAUMTEbHBIX M3MEHEHWMAX MKW QIKKTYaLMK: YPOBHA CO3HAHMA, KOTHMTHEHLIX QYHKLMEA, APYTHMX NCUXMUECKWX
GYHHUWA (NapaHOAA, ranTLUWHALMK), KOTOpPbIE MOAEMIMC B TEUEHWE NOCNEAHMX 2 HEAEND W NPUCYTCTEOBAM B TEUEHME
nocnegHux 24 yacos.

Het 0
Ada 4

4 1 Bonee: BEPOATHBIA AENHPMA +/- KOTHUTHEHBIE HAPYLWIEHWA

1-3: BO3MOMHHbBIE KOTHMTUBHDIE HapYLUEHHUA

0: AeNMPHA MK BbIPaHEHHDIE KOTHUTHEHbIE Bannno 4 AT
HapyLWeHWA Mano BEPOATHBI (HO AeNUPUIA BCe e

BO3MOMEH, eciv no [4] uHdopmanma He NonHas).
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Table 2. Symptoms and Signs at Emergency Department Presentation
in Older Adults With Coronavirus Disease 2019

Patients, No.
Symptoms (%) (N =817)
Symptom at presentation

Fever 459 (56)
Shortness of breath 420 (51)
Cough 412 (50)
Hypoxia (oxygen saturation <90%) 324 (40)
Weakness 241 (30)
Delirium 226 (28)
Fatigue 210(26)
Diarrhea 130 (16)
Anorexia 122 (15)
Myalgias 99 (12)
Fall 91 (11)
Dizziness, fainting 70(9)
Abdominal pain 66 (8)
Acute respiratory failure 54 (7)
Headache 51 (6)
Chest pain 50 (6)
Sore throat 48 (6)
Other symptoms® 106 (13)
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Available at: https://www.rcpsych.ac.uk/docs/defaadurce/members/faculties/oldge/covid19-deliriummanagemenguidance.pdféfvrsn=2d5c6e63_+
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TABLE 1. Descriptions of One Retrospective Cohort?* and Five Open-Label?>2° Trials.
Mo. of Patients Quetiapine
Study Included Baseline Delirium Dose (mag/day)
Study Design in Analyses Patient Type Treatment Scores (Mean + SD) Efficacy Measures Results Side Effects
Schwartz RC 22 (General hospital Quetiapine or haloperidol DRS score 209 Q; 211.40;34H >50% improvement in 10/11 in each freatment group had EPS 2/11 H and 0/11 Q; mild-to-moderate
etal. (2000 flexible dose 185H DRS scores >>50% improvement in DRS scores sedation 0/11 Hand 2111 Q
Pacetal (2004 0L 22 Neurosurgery and Fexible dose quetiapine DRS-R-96 21.8 =322 12712722 DAS-R-98 and CGl-s score  DRS-R-98 9.3 + 3.8 (P < 0.0001) and EPS nane; sedation requiring
orthopedic surgery and CGl-s 4.9+ 08 reduction CGl-s 2.1 =1.1 (P< 0.0001) discontinuation 2; mild sedation 3;
and oncology reduction from baseline; 19/22 serious side effects none
(B6.3%) and 17/22 (77.3%) showed
>50% score reduction for DRS-R-98
and CGl-s, respectively
Maneeton et al. oL 17 General hospital Quetiapine 25-100 DRS 24.5 + 3.2 and $HB7+287 >50% reduction 15/17 (88.2%) had >50% reduction in EPS tremor 2; hypotension 2; daytime
(2007 mg/day in 1 or CGl-549+09 in DRS scores DRS score; all DRS and CGl-5 scares sleepiness 13; nightmare 3;
2 divided doses on days 1-7 of the 7-day freatment dry mouth 2; nausea 1
course were significantty lower than
baseline scores
Kimetal. (20037 0L 12 (all male General hospital Quetiapine 25 mg BID and DRS 18.25 + 6.05; 93.75+ 23.31 Reduction in DRS, MMSE, All scores were stafistically significantly No dropouts due to side effects;
and age increased by 25 mg MMSE 14.50 = 5.90; C6l-s, or COT scores improved from baseline; DRS at end of EPS none; sedation 2; vivid dreams 1
>64 years) every 2 days until C6l-s 3.00 + 0.43; study 0.63 +1.21 (P=0.03)
patient maximally COT 325+ 2.77
stabilized
Sasakietal. oL 12 General hospital Quetiapine started at 25 or DRS-J1B.1 4.2 449+310 Remission was DRS-J Remission occurred in all patients; mean No statistically significant change from
(2003 50 mg/day and titrated to score <12 (cutoff for DRS-J score was reduced to baseline in EPS; no excessive daytime
maximal clinical effect Gelirium) and resolution 9.3 = 1.6 after remission sedation, anticholinergic effects, vital sign,
of delirium symptoms or lab parameter changes
Leeetal (20057  OL A Neurosurgery and FAexible dose quetiapine DRS-R-98 10.1 =410 M3=8550; Reduction in DRS-R-38 DRS-R-98 scores significantly reduced No serious side effects; dropouts 50 and 4 A;
orthopedic or amisulpride and 10.5+4.1A 1564 9754 score from baseline in bath groups with oversedation 1 Q and 1 A; patient
surgery, intemal 35+260(P=0.001) and withdrawal 2 Q and 1 A; no statistical
medicing, neurology 3514 A(P=0.000) differences in total sleep time P= 0.767
and rehabilitation no difference between groups or quality of sleep P= 0.984
medicing (P=0.842); 12 (80%) Q and
13 (81.3%) A had >50%

reduction in DRS-R-98 score

NOTE: Abbreviations: A, amisulpride; BID, twice a day; COT, Clock Drawing Test; CGl-s, Clinical Global Impression Scale-Severity, DRS, Delirium Rating Scale; DRS-J, Delirium Rating Scale~Japanese version; DRS-R-98, Delirium Ra

IV, intravenous; MMSE, Mini-Mental State Exam; NR, not reported; OL, open label; Q, quetiapine; RC, retrospective cohort; SO, standard deviation.
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Quetiapine for the Treatment of Delirium
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Table 1. Clinical elements, evidence of benefit and requlatory information of candidate medications for the treatment of hyperactive delirium in people with COVID-19.

Drugs Clinical elements Evidence of benefit EMA/BNF Formulations Suggested daily
therapeutic available doses
indications
Sedation Anti- QTc coviD-19 DEL DEL DEM PSY DEL DEM PSY TAB DROPS IM IV
cholinergic prolongation drug ICU no
effects interactions ICU
ANTIPSYCHOTICS
Aripiprazole - - + @ ++ @ =1 \T) o =1 ] 10-30mg
Chlorpromazine® +4++ ++ ++ W ++ @) o ERW = o o m ® 25-300mg
[elderly 25-75mg]
Haloperidol + + ++0 ++ 0 " = ERW = o o m = 1-10mg
[elderly 0.5-5mg]
Olanzapine ++ + + W + @W o 7 o o 2.5-5mg
Paliperidone + . + @ + @ ) [ ] 3-6mg
Promazine® +++ + + ++ V_f ++ )ia‘ | | | ]} \_?, | | | | | | | | 100-200 mg % 4
[elderly 25-50mg]
Quetiapine ++ + + @ +++ Q m o \7 =] 25-50mg
Risperidone® + + + W ++ @) o mE W o o 0.5-2mg
Tiapride ++ + +@W ++ @) o mE W o Em ® 100-400mg
Ziprasidone + - ++Q +++ @) o ) ] m 10-80mg
Zuclopenthixol o s ++ W ++ W) 7 o o L] 20-150mg
' (elderly 5-150mg)
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Fig. 1. CSF of COVID-19 patients shows strong IgG autoreactivity on unfixed mouse brain sections. Representative images of indirect immunofluorescence
demonstrate autoantibody binding to circumscribed anatomical structures including (A) neuropil of the olfactory bulb, (B) medium-sized vessels in the brain, (C)
proximal dendrites of Purkinje neurons (arrowheads) and myelinated fibers (arrows) in the cerebellum, (D) neuropil in the hippocampus, (E) glia limitans (ar-
rowheads) and astrocytes (enlarged box) throughout the brain. Several autoantibodies target intracellular antigens, such as (F) densely clustered intraneuronal
epitopes, (G) perinuclear antigens or (H) nucleoli (arrowheads) as part of an anti-nuclear antibody response.
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Table 1
Patient characteristics and laboratory findings.
Patient Age  Sex  Neurological symptoms SARS-CoV-2 CSF OCB Autoantibody panel® CSF indirect Immuno-
N® PCR fluorescence (IgG)
Swab  CSF Cell count Glucose Lactate Protein NfL [pg/ Serum CSF Serum CSF
[<5/pl] [mg/dl] [«22 mg/ [<450 mg/ ml]
dl] 11
#1 69 m Downbeat nystagmus, orofacial pos. neg. 8 123 2 504 =10,000 pos. pos. NMDAR IgG neg. Medium-sized blood
myoclonus, delirium 1:1000 vessels
#2 76 m Downbeat nystagmus, generalized pos. neg. 1 76 18,9 314 5,062 pos. pus. Cardiolipin, beta2 neg. Densely clustered pan-
stimulus-sensitive myoclonus glycoprotein neuronal binding
#3 67 m Oculomotor disturbance pos. neg. 2 113 22 336 1,049 pos. pos. neg. neg. Cerebellum granule cells,
brainstem neuropil
#4 58 f Delirium pos. neg. 5 93 27.4 368 1,535 pos. pos. Myelin 1:100 Neg. Perinuclear binding
#5 76 m Right-sided stimulus-sensitive pos. neg. 177 83 43,8 937 9,491 pos. pos. neg. neg. Cerebellum granule cells,
myoclonus nucleoli of Purkinje
neurons
#6 58 f Right-sided orofacial myoclonus pos. neg. 17 52 16,6 23 2,215 neg. neg. Yo Yo Nuclear binding
#7 54 m Delirium, myoclonus, epileptic pos. neg. 1 75 281 256 nd. n.d. n.d. Myelin 1:100 neg. Proximal dendrites of
seizures Purkinje cells, myelin
#8 77 m Right-sided faciobrachial pos. neg. 1 145 32,3 682 =10,000 pos. pos. Cardiolipin n.d. Blood vessels, glia
myoclonus, multifocal strokes limitans, astrocytes
#9 48 m Oculomotor paresis, transient pos. neg. 1 80 16,9 741 n.d. neg. neg.  Annexin, n.d. Cerebellum granule cells
generalized myoclonus, prolonged cardiolipin
awakening
#10 78 m Dystonia right > left upper limb, pos. neg. 1 94 26,1 437.8 nd. n.d n.d. neg. neg. Neuropil olfactory bulb,
delirium cerebellum hippocampus
#11 75 f Aphasia, neglect, encephalopathy, pos. neg. 1 n.d. 27 168 n.d. neg. neg. neg. neg. Blood vessels, astrocytes,

stupor, impaired consciousness

glia limitans

“Includes antibodies against amphiphysin, CV2 (CRMP5), GAD65, Hu, Ri, Yo, Ma2,/Ta, Tr (DNER), GAD65, glutamate receptors (AMPAR1/2, NMDA), DPPX, GABA,R, GABAgR, mGluR5, LGI1, myelin, Caspr2, dopamine-2
receptor, aquaporin-4, skeletal muscle and phospholipids (cardiolipin, beta2-glycoprotein, annexin), Abbreviations: CSF, cerebrospinal fluid; f, female; m, male; n.d., not determined; neg, negative; OCB, oligoclonal bands;
pos, positive (>3 bands).
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Patient 1 Patient 2 Patient 3 Patient 4
Age, years 2 66 60 69
Sex Male Female Female Male -
Medical history/ None None Temporal lobe epilepsy Type 2 diabetes mellitus,
comorbidities (hippocampal sclerosis) hypertension
Clinical features at admission
COVID-19 Fever, cough, anosmia Fever, fatigue, shortness of Fever, cough, diarrhea Fever, fatigue, anosmia,
symptoms breath ageusia
Supplemental oxygen Yes Yes No Yes
Mechanical No No No Yes
ventilation
Delay between 12 7 0 7

COVID-19 onset
and neurological
symptoms, days
Neurological
symptoms

CSF testing

Cellularity, cells/mm’

(reference <5)
Protein levels, g/l
(reference 0.15-0.45)
Oligoclonal bands
IL-6 levels in CSF,

pg/ml (reference
value <6.5 pg/ml)
SARS-CoV-2 RT-
PCR assay
EEG results

Brain MRI results

Brain FDG-PET/CT
results

Psychomotor agitation,
frontal lobe syndrome
(MMSE 25/28, FAB 13/
18), cerebellar syndrome
(static), myoclonus

0.23

Absent
13

Negative

Normal

Unremarkable

Hypometabolism within
the bilateral prefrontal
cortex and left-sided
parieto-temporal cortex.

Slight hypermetabolism
within the cerebellar
vermis

Psychomotor slowing, frontal
lobe syndrome, apraxia
(MMSE 9/30, FAB 2/18)

0.3

Absent
NP

Negative

Generalized periodic
discharges, slowed
background activity,
irregular anterior rhythms

Non-specific white-matter
hyperintensities

Hypometabolism within the
bilateral prefrontal and

associative posterior cortices.

Hypermetabolism within the
bilateral striatum and the
cerebellar vermis

Psychomotor agitation,
anxiety, depressed
mood, dysexecutive
syndrome (FAB 11/18)
cerebellar syndrome

(hypotonia, gait ataxia,

dysmetria, dysarthria,
nystagmus)

0
0.25

Absent
NP

Negative

Normal

Right mesial sclerosis
(already known)

Hypometabolism within
the bilateral orbito-
frontal cortices.

Slight hypermetabolism
within the bilateral
striatum and cerebellar
vermis.

Generalized convulsive
status epilepticus. frontal
lobe syndrome (FAB 3/18)

0.66

Patient 1

Absent
16

Negative

Lateralized periodic
discharges in the right
frontal lobe

Right T2 orbitofrontal
hyperintensity

Hypometabolism within the
bilateral prefrontal and
associative posterior
cortices.

Hypermetabolism within
the cerebellar vermis
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Mechanism of SARS-CoV-2 causing stroke

SARS-CoV-2 attaching to
ACE-2 receptor
On the Endothelial cell

; Endothelial cell dysfunction
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ACE-2 Receptor damage b e ' :
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Large artery
dysregulation
Atherosclerosis
Large thromboemboli

Hypercoagulable state, ", - °
Microthrombi :

Myocardial ischemia
Arrhythmia
Cardioembolism
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153 rapid reports (3-week period) ‘
4>{ 28 (18%) excluded as complete case details unavailable
h J
125 (82%) patients included for clinical case definitions
114 (91%) confirmed cases
6 (5%) probable cases
5 (4%) possible cases
77 (62%) with cerebrovascular 3W31%) with altered mental 6 (5%) with peripheral disorder 3 (2%) with other neuralogical
event ktatus 4(67%) confirmed cases disorder*
74 (96%) confirmed cases 4 (889%) confirmed cases 2(33%) probable cases 2 (67%) confirmed cases
2 (3%) probable cases 1(3%) probable case 1(33%) probable case
1(1%) possible case 4 (9%) possible cases
v v v v v v v ! v
57 (74%) had 9 (12%) had 1 (1%) had 10 {13%) other 7 (18%) with 9 (23%) with 23 (59%) with 4(67%) with 2 (33%) with
ischaemic intracerebral cerebral cerebro- encephalitis unspecified nevropsychi- Guillain-Barré other
stroke haemorthage vasculitis vascular 7 (100%) encephalo- atric disordert syndrome and peripheral
56 (98%) & (89%) 1(100%) eventst confirmed pathy 10 (83%) variants disorder§
confirmed confirmed confirmed 9(90%) cases &(B9%) confirmed 3(75%) 1(50%)
cases cases case confirmed confirmed cases confirmed confirmed
1(2%) 1(11%) €ases cases 1(4%) cases case
probable probable 1(10%) 1(11%) probable 1(25%) 1 (50%)
case case probable possible case probable case probable case
case case 3 (13%)
possible
cases
v v v
10 (43%) with psychosis 6 (26%) with neurocognitive 7 (30%) with other psychiatric
10 (100%) confirmed disorder disordertq

Neurological and neuropsychiatric complications of
COVID-19 in 153 patients: a UK-wide surveillance study _
Lancet Psychiatry 2020

Aravinthan Varatharaj, Naomi Thomas, Mark A Ellul, Nicholas W S Davies, Thomas A Pollak, Elizabeth L Tenorio, Mustafa Sultan, Ava Easton,
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Table 1. Clinical Characteristics of Five Young Patients Presenting with Large-Vessel Stroke.*

Reduced level of conscious-
ness, dysphasia, hemiple-
gia on right side, dysar-
thria, sensory deficit

Signs and symptoms of Hemiplegia on left side,
stroke facial droop, gaze pref-
erence, homonymous
hemianopia, dysarthria,
sensory deficit

gaze preference to the right,
left homonymous hemiano-
pia, hemiplegia on left side,
ataxia

Vascular territory Right internal carotid artery

CT, CTA, CTP, MRI

Left middle cerebral artery
CT, CTA, MRI

Right posterior cerebral artery
CT, CTA, CTP, MRI
Apixaban (5 mg twice daily) Clot retrieval, apixaban (5 mg Clot retrieval, aspirin (81 mg

Imaging for diagnosis

Treatment for stroke

twice daily) daily)
Covid-19 symptoms Cough, headache, chills  No symptoms; recently None
exposed to family mem-
ber with PCR-positive
Covid-19
White-cell count — per 7800 9900 5500
mm?
Platelet count — per 427,000 299,000 135,000
3
mm
Prothrombin time — sec 13.3 13.4 14.4
Activated partial-throm- 25.0 42.7 27.7
boplastin time
— sec
Fibrinogen — mg/dI 501 370 739
o-dimer — ng/ml 460 52 2230
Ferritin — ng/ml 7 136 1564

Reduced level of consciousness, Reduced level of consciousness,

global dysphasia, hemiplegia
on right side, gaze preference

Left middle cerebral artery
CT, CTA, MRI

Intravenous t-PA, clot retrieval,

hemicraniectomy, aspirin (81
mg daily)

Lethargy

9000
372,000
12.8

26.9

443
13,800
987

Variable Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age —yr 33 37 39 44 49
Sex Female I Male Male Male Male
Medical history and I None None I Hyperlipidemia, hypertension Undiagnosed diabetes Mild stroke, diabetes
risk factors for
strokef
Medications None None None None Aspirin (81 mg),
atorvastatin (80 mg)
NIHSS scorei
On admission 19 13 16 23 13
At 24 hr 17 11 4 19 11
At last follow-up 13 5 NA; intubated and sedated, with 19 7
(on day 14) (on day 10) multiorgan failure (on day 12) (on day 4)
Outcome status Discharged to Discharged home Intensive care unit Stroke unit Discharged to
rehabilitation facility rehabilitation facility
Time to presentation 28 16 8 2 8
—hr

Reduced level of conscious-
ness, hemiplegia on left
side, dysarthria, facial
weakness

Right middle cerebral artery
CT, CTA, CTP

Clot retrieval, stent, aspirin
(325 mg daily), clopido-
grel (75 mg daily)

Fever, cough, lethargy

4900
255,000
15.2

37.0

531
1750
596

* Reference ranges are as follows: platelet count, 150,000 to 450,000 per cubic millimeter; prothrombin time, 12.3 to 14.9 seconds; activated partial-thromboplastin time, 25.4 to 34.9 sec-
onds; fibrinogen, 175 to 450 mg per deciliter; o-dimer, 0 to 500 ng per milliliter; and ferritin, 30 to 400 ng per milliliter. CT denotes computed tomography, CTA CT angiography, CTP CT
perfusion, MRl magnetic resonance imaging, NA not applicable, PCR polymerase chain reaction, and t-PA tissue plasminogen activator.

T The patients were screened for smoking, hypertension, hyperlipidemia, diabetes, atrial fibrillation, congestive heart failure, illicit drug use, and neck trauma.

i Scores on the National Institutes of Health Stroke Scale (NIHSS) range from 0 to 42, with higher numbers indicating more severe stroke.
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Table 1

Demographic, clinical features, and outcome of the patients

r ]
. N X
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Patient Age, Comorbidities Fever COVID-19 Stroke symptoms O, saton  NIHSS Hospital  Outcome
No. year/gender symptoms Lnfmzted area r length of
imaging Stﬂ}'
. Left middle
1 33/F - lethargy Reduced level of consciousness, cerebral 24 5 Death
global aphasia, right side ferr‘f;’;ry
hemiplegia Right middle
2 39M - Cough, Left side hemiparesis, homonymous Zf;.};ml 9 10 Discharged
headache, hemianopia, sensory deficit, territory
. . Right middle
myalgia, dysarthria cerebral
dyspnea f;’r'flrtiry
3 49/F HTN Myalgia Left side hemiplagia,heminimous  Left middle 11 14 Discharged
hemianopia, dysarthera zfg;ral
4 40/M - Myalgia, Right side hemiparesis, dysarthera temitory 6 7 Discharged
dyspnea Right middle
cerebral
53/M HTN Cough, diarrhea  Left side hemiparesis, dysarthria f;rt:]?o’ry 5 Discharged
47/ F DM/HTN Myalgia, cough  Right side hemiparesis, dysarthria Legal’;ﬁ 6 9 Discharged

and dyspnea

F female, M male, HTN hypertension, NIHHS National Institutes of Health Stroke Scale
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