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Chief complaint - timeline

* Male, 64 y.0.
* Indipendent at instrumental and daily living activities
e Past medical history: diabetes mellitus from 2015

March 12-22:
high temperatur
diarrhea

May 4: progresc*~
psychomotor slowi May 17:

Right arm and leg weakness




Neurological examination

Mental Status: alert, disoriented to place and time. Speech and thought process are slow.

Cranial Nerves: visual fields normal in all quadrants. Pupils are round, reactive to light and accommodation.
Extraocular movements are intact without ptosis. Facial sensation is intact to bilaterally to dull, sharp, and light
touch stimuli. Impaired facial muscle strength on the left side.

Hearing is normal bilaterally. Palate and uvula elevate symmetrically, with intact gag reflex. Voice is normal.
Shoulder shrug strong, and equal bilaterally. Tongue protrudes midline and moves symmetrically.

Motor: left arm and leg weakness.

Reflexes: Biceps, brachioradialis, triceps, patellar, and Achilles are 2/4 bilaterally. No clonus. Plantar reflex is
downward bilaterally.

Sensation: Sensation 1s intact bilaterally to pain and light touch. Two-point discrimination is intact.
Cerebellar: Finger-to-nose and heel-to-shin test normal bilaterally.

Other information: headache.



FLAIR MRI sequences




Possible mechanisms of ICH in COVID-19

» Direct and indirect endothelial toxicity: the former via direct endothelial cell invasion; the latter
through a combination of systemic factors including prothrombotic factors, inflammatory cytokine
production, activation of coagulation cascades, and complement-mediated microvascular
thrombosis (Ronaldson and Davis, 2017, Keep, et al., 2008). Disruption of tight junction protein
complexes would occur, leading to blood brain barrier compromise and ICH (Ronaldson and Davis,

2017, Keep, et al., 2008).

* Adisruption of the renin-angiotensin system (RAS). The RAS has distinct regulatory pathways in both
the periphery and the brain, which could be impacted by SARS-CoV-2 via down regulation of
endothelial ACE2 receptors, leading to cerebral blood flow dysautoregulation (Divani et al., 2020,

Zhang et al., 2020 Apr 1).
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Pathophysiology of CNS Involvement with SARS-CoV-2
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: Anaerobic metabolism Elevated D-dime
Myeloid cell trafficking EVa ner
Cytokine release
Endothelial damage in BBB

Demyelination
Neureinflaimmation

BBEB = Blood brain barrier
W ACE2 = Angiotensin-converting enzyme 2
SIRS = Systemic inflammatory response syndrome

Infectious toxic encephalopathy Viral encephalitis Acute cerebrovascular disease

Adapted and modified from W, Y., Xu, X, Chen, Z., Duan, J., Hashimoto, K, Yang, L., ... & Yang. €. [2020). Nervous system involvement after infection with COVID-10 and other coronaviruses. Brain, Behavior, and Immunity.




Activation of
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Binding of aPL antibodies (APA) to Beta 2-GPI
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Rege, 5., & Mackworth-Young, C. (2015). Antiphospholipid antibodies as biomarkers in psychiabry: review of
psychigiric manifestations in antiphospholipid sprndrome. Translatiomal Developmental Psychiatry, 30(1), 25452
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coagulation cascade
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Lifting the mask on neurological
manifestations of COVID-19

Alessandro Pezzini(®y and Alessandro Padovani

Nat Rev Neurol . 2020 Nov;16(11):636-644

Possible mechanisms underlying neurological manifestations in
patients with SARS-CoV-2 infection

Pathogenesis Meurological disease
.!!’,_,—" Hypennflammation Encephalitis
Pulmonaryand | L[ Mudti-orgen failure et
systemic dizease ‘\\\-‘ g8 \ LIZEE
Hypercoagulative state e Stroke «
I s «
X Wazculitiz
Encephalitis
Direct invasion of k""/‘ e
the nervous system
* Muzcular damage

Anozmia and dyzgeusia

Encephalitiz
b
Post-infectious GBS and variants
immune-mediated
complicationz . ANE
ADEM




Stroke has been reported among the most frequent neurological
features of coronavirus viremia, complicating 2.8% of COVID-19 patients,
according to a recent report from three hospital in Wuhan, China.

Previous studies have suggested that bacterial and/or viral infection, may
be a trigger for acute ischemic stroke, probably related to the
prothrombotic effect of the inflammatory response



STROKE in COVID-19

In a retrospective study of 214 hospitalized
COVID-19 patients from Wuhan, 5.7% of the
severe patients suffered a stroke (Mao L. et al.
2020).

A further single centre retrospective study of
221 admitted COVID-19 patients in Wuhan, Li et
al. (Lancet, 2020) found that 13 patients (5.9%)

developed acute cerebrovascular events.




Clinical feature or diagnosis

COVID-19(total number of patients)

COVID-19with neurological

manifestations (number (%) of patients)

CNS manifestations®
Overall

Dizziness

Headache

Impaired consciousness
Acute stroke

Ataxia
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Confusion
Corticospinal tract signs
Dysexecutive syndrome
Cther
Neuropsychiatric symptoms
Movement disorders
Encephalitis

PNS manifestations®
Owverall

Ancsmia
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Dysautonomia
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Mao
et al.”

214
78 (30.4)

53(67.9)
36 (46.1)
28 (35.9)
16 (20.5)
6(7.7)
1(1.3)
1(1.3)
MR
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MR

MR

MR

NR
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The Neuroradiological Findings in COVID-19 related Stroke

Jillella DV, Janocko NJ, Nahab F, Benameur K, Greene JG, et al. (2020) Ischemic stroke in COVID-19: An urgent need for early
identification and management. PLOS ONE 15(9): e0239443. https://doi.org/10.1371/journal.pone.0239443


Presenter
Presentation Notes
A: MRI of the brain showing areas of infarction in the right corpus callosum and left temporal lobe on the diffusion-weighted sequence. B: CT brain showing hypodensities in the bilateral middle cerebral artery territories. C: MRI brain showing a right-sided temporal lobe infarction on the diffusion-weighted sequence. D: CT head showing hypodensity in the left anterior cerebral artery territory. E: MRI brain showing areas of infarction in the left frontal and right temporal lobes on the diffusion-weighted sequence. F: CT head showing hypodensities correlating with infarctions in the left parietal and occipital lobes. G: CT head showing a hypodensity in the left temporal lobe. H: CT head showing a large infarction in the right middle cerebral artery territory. I: MRI brain showing area of infarction in the left superior cerebellum on the diffusion-weighted sequence. J: MRI brain showing areas of infarction in the right corona radiate and left parietal lobe on the diffusion-weighted sequence. K: CT head showing a hypodensity in the left frontal lobe in the middle cerebral artery territory. L: CT head showing bilateral infarctions involving the anterior and posterior circulations. M: MRI head showing bilateral frontoparietal centrum semiovale/corona radiata infarctions on the diffusion-weighted sequence.


s SARSCOV-2 related to Stroke?



COVID-19 impact on
consecutive neurological
patients admitted to the
emergency department

I Neural Neurosurg Psychiatry 2020;0:1-3.
doi:10.1136/jnnp-2020-323929

Hospitalisation of COVID-19 related Neurological Syndromes
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~DVID-19 impact on

consecutive neurological

patients admitted to the

emergency department Emergency Department neurological evaluation
J Neurol Neurosurg Psychiatry 2020,0:1-3. n=505

doi:10.1136/jnnp-2020-323929
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Presenter
Presentation Notes
I pazienti COVID+ avevano una maggiore prevalenza di stroke ischemico, delirium e meningo/encefaliti.


Increased incidence of stroke?  Still a very debated issue
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Effects of COVID-19 outbreak on
stroke admissions in Brescia,
Lombardy, Italy

A. Benussi*® ([5), E. Premi*,

A. Pilotto™®, 1. Libri®, A. Pezzini*"
C. Paolillo®, B. Borroni*®

M. Magoni® and A. Padovani™®



Patients with a hospitalization or

Table 1. Characteristics of Patients With COVID-19 Infection, Stratified
by the Diagnosis of Acute Ischemic Stroke

ED visit for COVID-19

. . . . . . No. (%
RISk Of ISChemIC St ro ke In Patlents Wlth CO ronaVI rus ) ,(t\cut(e i)s)chemic stroke (No acute is)chemic stroke
R R . Characteristic® n=31 n= 1885
Disease 2019 (COVID-19) vs Patients With Influenza. Demographic
Age, median (IQR),y 69 (66-78) 64 (50-76)
Merkler et aI., JAMA Neurol. 2020,77(11)1366—1372. Men 18 (58) 1083 (57)
Race®
White 9(29) 537 (28)
Black 3(10) 243 (13)
—D— Asian 8 (26) 248 (13)
0 Hospitalized Other/unknown 11(36) 857 (46)
s Admitted to the ICU HlSpal‘l[f: ethnicity 1(3) 368 (20)
m ) Vascular risk factors
o Ischemic stroke Body massindext 28 (23-34) 28 (24-32)
| Hypertension 30(97) 1158 (61)
T O Diabetes 23 (74) 806 (43)
T Hyperlipidemia 17 (55) 576 (31)
— 00— Atrial fibrillation 17 (55) 293(16)
- - Chronic kidney 8(26) 300 (16)
r disease
- 1 Coronary artery 16 (52) 479 (25)
3 disease
El—r_1 COPD 4(13) 181 (10)
T 0— Clinical characteristics
0 ICU admission 19(61) 455 (24)
E'_ Mechanical 11(35) 319(17)
T ventilation
O Prone positioning 9 (29) 237(13)
AN EE e
e Initial D-dimer, 1.930(0.559-5.285)  0.682 (0.340-1.986)
0 T ug/mL
| | | | | | | | | | | ! | | | | | | | | | Initial ESR, mm/h 89 (60-106) 71(45-99)
0 p) 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 I/lLlElalWBC count, 10300 (6900-12900) 6900 (5000-9700)
Days from CoviD-19 symptom onset LlyﬁlﬁtﬁlliE;?sL 210(178-269) 208 (160-275)
Initial troponin I, 0.03 (0.03-0.09) 0.03 (0.03-0.06)

na/ml



Risk of Ischemic Stroke in Patients With Coronavirus

Disease 2019 (COVID-19) vs Patients With Influenza.

Merkler et al., JAMA Neurol. 2020;77(11):1366—-1372.

Table 2. Characteristics of Acute Ischemic Stroke Among Patients

With COVID-19 Infection

Characteristic®

Acute ischemic stroke (n = 31)

Stroke symptoms were presenting
complaint

NIH Stroke Scale score, median (IQR)
Stroke mechanism®-¢
Cardioembolic
Large-artery atherosclerosis
Small vessel disease
Other determined
Cryptogenic
ESUS
Multiple causes
Incomplete evaluation

Multiple cerebrovascular territories
involved

Antiplatelet use prior to stroke
Anticoagulant use prior to stroke
Intravenous thrombolysis administered
Mechanical thrombectomy performed

Symptomatic hemorrhagic transformation

8 (26)

16 (6-23)

13 (42)
2(7)
0(0)
0(0)
16 (52)
5(16)
3(10)
8(26)
17 (55)

7(23)
4 (13)
3(10)
2(7)
2(7)

Table 3. Characteristics of Patients With COVID-19 Infection
vs Patients With Influenza Infection

No. (%)
CoviD-19 Influenza
Characteristic® (n = 1916) (n = 1486)
Demographic
Age, median (IQR), y 64 (51-76) 62 (42-78)
Men 1101 (57) 663 (45)
Race®
White 546 (29) 631(42)
Black 246 (13) 214 (14)
Asian 256 (13) 139 (9)
Other/unknown 868 (46) 502 (34)
Hispanic ethnicity 369 (19) 270(23)
Vascular risk factors
Body mass index, median 28 (24-32) 26 (23-30)
(IQR)°
Hypertension 1188 (62) 487 (33)
Diabetes 829 (43) 396 (27)
Hyperlipidemia 593 (31) 539 (36)
Atrial fibrillation 310(16) 125(8)
Chronic kidney disease 308 (16) 168 (11)
Coronary artery disease 495 (26) 125 (8)
COPD 185 (10) 168 (11)
Clinical characteristics
ICU admission 474 (25) 96 (6)
Mechanical ventilation 330(17) 48 (3)
Prone positioning 246 (13) 2(0)
Laboratory data, median (IQR)
Initial D-dimer, pg/mL 0.687 0.402
(0.342-2.031) (0.270-0.778)
Initial ESR, mm/h 71 (45-99) 41 (21-65)

Initial WBC count, pL

Initial platelet count,
x103/puL

Initial troponin I, ng/mL

7000 (5000-9800)
208 (161-274)

0.03 (0.03-0.06)

6700 (4900-9000)
179 (141-222)

0.03 (0.02-0.05)




Risk of Ischemic Stroke in Patients With Coronavirus
Disease 2019 (COVID-19) vs Patients With Influenza.
Merkler et al., JAMA Neurol. 2020;77(11):1366-1372.

Odds ratio (95%
Analysis Cl)
Primary analyses®
Unadjusted 8.1(2.5-26.6)
Adjusted for age, sex, and race 7.6 (2.3-25.2)
Sensitivity analyses
Primary model also adjusting for vascular risk factors® 6.2 (1.9-20.5)
Primary model also adjusting for vascular risk factors 4.6 (1.4-15.7)
and ICU admission©
Patients with viral syndrome symptoms® 7.0(2.1-23.4)
Patients with COVID-19 infection presenting from April 8.3 (2.4-28.5)
4,2020, to May 2, 2020¢
Patients admitted to the hospital’ 5.6(1.7-18.7)
Patients admitted to the hospital with viral syndrome 4.0 (1.2-13.7)
symptoms?
Patients treated at the quaternary care center” 9.3 (2.8-30.8)

In an unadjusted analysis, patients with
COVID-19 were more likely to have an
acute ischemic stroke than patients
with influenza, also after adjustment for
age, sex, and race (OR, 7.6; 95% Cl, 2.3-
25.2).

The association between COVID-19 and
acute ischemic stroke persisted across
multiple sensitivity analyses, with the
magnitude of relative associations
ranging from 4.0 to 9.3, even when
adjusted for the number of vascular risk
factors and ICU admissions (OR, 4.6;
95% Cl, 1.4-15.7).



Is stroke in COVID-19 different?

Worse neurological admission and prognosis
High mortality rate 10-30% according to different series

el

Large consortia are neede

Pezzini et al- submitted

Multi-centre study 174 stroke 65 positive
Higher prevalence of atrial fibrillation

High frequency of large-vessel disease?

Association with LAC?



Effects of COVID-19 outbreak on
stroke admissions in Brescia,
Lombardy, Italy

A. Benussi®® . E. Premi®,

A. Pilotto™", 1. Libri*, A. Pezzini*®
C. Paolillo®, B. Borroni®?

M. Magoni® and A. Padovani*”

© 2020 BEuropean Academy of Neurology

TIA (n = 3561)

Ischaemic stroke (n = 6324)

Haemorrhagic stroke (n = 3100)

Epilepsy (n = 2678)

I January 2010-20 February 2020

Patients
Average monthly discharges
Age, years
Sex

Female

Male
Hospital length of stay, days
In hospital mortahty

21 February 2020-30 April 2020

Patients
Average monthly discharges
Age, years
Sex

Female

Male
SARS-CoV-2 positivity
Hospital length of stay, days
In hospital mortahty

3527
289 + 8.2
729 £+ 14.2

1 836 (52.1%)
1 689 (47.9%)
8.9 £ 7.0
1.9%

34
170+ 1.4
72.2 £ 13.7

13 (38.2%)
21 (61.8%)
3 (8.8%)
72 + 5.7
11.8%

6164
50.5 £ 8.2
70.6 £ 14.1

2 748 (44.6%)
3414 (554%)
99 + 7.5
6.6%

160
80.0 = 2.8
723 £ 123

67 (41.9%)
93 (58.1%)
53 (33.1%)
70 = 44

12.5%

3045
250 = 49
66.0 £ 15.6

1 490 (48.9%)
1 555 (51.1%)
135 £ 12.8

22.3%

55
275 £ 0.7
69.4 = 158

23 (41.8%)
32 (58.2%)
8 (14.5%)
8.8 £ 8.0
47.3%

2626
21.5 £ 5.3
57.5 £ 9.7

1 202 (45.8%)
1 423 (54.2%)
9.7 £ 94

2.7%

52
260 = 1.4
593+ 174

23 (44.2%)
29 (55.8%%)
2 (3.8%)
7.5 + 6.2
7.7%

SARS-CoV-2, severe acule respiratory syndrome coronavirus 2; TIA, transient ischaemic attack. Data are reported as mean + SD or n (%).



Are COVID-19 Stroke patients
adequately treated?



How manage stroke in COVID-19?

Early management and Care

Endovascular treatments and

Thrombolysis are NOT
controindicate

1200+
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Matthew S. Smith. Stroke. Endovascular
Therapy for Patients With Acute Ischemic
Stroke During the COVID-19 Pandemic: A
Proposed Algorithm, Volume: 51, Issue: 6,
Pages: 1902-1909, DOI:
(10.1161/STROKEAHA.120.029863)

rr

v © 2020 American Heart Association, Inc.

Endovascular Therapy for Acute Ischemic Stroke
During the COVID-19 Pandemic

Patient with stroke and LVO

COVID-12 7 —]
Suspected, Confirmed
Mot suspected o e ey
I I |
Stable Iifuq;;:?cfn Mechanically
Airway for EVT Ventilated
Mask Mask Inlubate in Negative
Patient Patient Pressure Room
I
W
i
E—— - Yeg — | Stable for
Aovailabile? Transport? *
| (Staff, PPE. | |
Yes Post-EVT Cara) Mo Mo
EVT > No EVT?

* Proned, ECKMO, and severs ARDS

patienis may not be stable for transpord

f Patient-specific decizsions must remain individualized



With the outbreak of COVID-19, many extreme measures have been taken to contain
the spread of the disease, which include converting general medical wards to
qguarantine wards for patients who contracted the disease, locking down the
communities, suspending routine outpatient clinics, stopping all elective procedures,
and providing treatment only for very highly selective cases

Normal medical care across the world has been seriously impaired with stroke being at
the forefront given that it is the top cause of death and disability.

Many stroke centers across most countries have greatly reduced functioning because of
fear of in-hospital cross infection and lack of experienced stroke care experts.

Some data showed that the number of thrombectomies decreased by 50% in the first
month after the outbreak



The COVID-19 pandemic presents substantial challenges for acute stroke treatment.
Not only do patients with COVID-19 seem to be more vulnerable to cerebral
ischaemia, but the need to screen patients with acute stroke for COVID-19 symptoms
and impose additional protective measures to promote infectious control in the

ambulance and neuroangiography suite and on hospital wards carries the risk of
substantial treatment delays.



y hospital '

COVID-19-related challenges in EVT workflows

Flexibility and individualization

Rerouting of patients based
on hospital capacities

. Patient triage and transport \\
\\ ¢ LVO likelihood \
e Critical care resources of local

A

2 B8NS CSCE )
/" Communication of COVID-19 /
; screening result? to target ;f

» COVID-19 screening tool®
* Stroke severity score

Standardization and simplification

Pre-hospital phase : In-hospital phase

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Ospel, J.M., Goyal, M. Endovascular stroke treatment during the COVID-19 pandemic. Nat Rev Neurol 16, 351-352 (2020)



Strategies to be implemented to ensure that stroke patients do not suffer as a
consequence of emergency response to epidemics taking priority

* The establishment of stroke networks and care systems able to deliver high-quality emergency
stroke care at all times but particularly at times of crisis.

* The establishment of centralized stroke treatment centers where sufficient stroke care resource
can be secured. Although there is a strong case for such centers to be the system of care at all
times, it is particularly important at times of medical crisis to have services that can continue to
function.

* Inform the emergency medical system and the public that these centers will be protected and will
remain fully operational even during crises.

* Improve education of health professionals and the public, especially those who are at high risk
of stroke, to recognize stroke and call emergency medical services immediately to be taken to one
of the designated stroke centers so as to avoid significant delay in transferring patient from one
hospital to the other.



What's the reality?



A European Survey on STROKE Management during the COVID-19 first Outbreak
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COVIDIo+ COVIDI&

(n=65) (n=109) pvahe
White blood c ell count, x 10° per L 8.68 (6.30-12.23) S44(69%-1107) 0.754
Lymphocyte count, x 10F per L 103 (0.74-1.35) 1.68(1.25-2.09) =0.001
Nemtrophil comt, x 107 per L. 731 (488 - 10.04) 576 (3.92 - 8.00) 0,027
Glucose, mg/dl 132 (110 - 177) 115 (96.- 166) 0132
Haemoglobin, g/L 137(11.8-16.7) 135(119-132) 0907
Platelet count, x 10° perL 250 (174.5 - 311.9) 254(1940-300.5) 0531
International Nernalized Ratio (INR) 107 (097 - 1.07) 1.00 (0.97 - 1.08) 0263
ALT, UL 28 (19- 48) 18(14-27) 0.004
Lactate dehydrogenase, UlL 342 (2347 -513.9) 222(1705 - 203) <0.001
Creatinine, mg/dl 100 (0.8 - 1.25) 1.00 (0.79 - 1.20) 0.880
Albumin, g/L 32292 - 36) J8(35.42-41) =0.001
Creatine kinase, UiL 8.5 (51.7-233.2) 0850 (63.7-173.5) 0860
Prothrembin time, s 12.1 (115 - 14.9) 12(10.65 - 12.65) 0.663
C reactive protein, mg/dl 19.7 (3.4 - 66.1) 29(08-58.1 =0.001
Fibrinogen, mgidl 503 (408 - 596) 333(260- 423) <0.001
High-sensit¥ ity candiac troponin 1, pg/ml 15(1.7-343) 2.600.0- 20.9) 0.028
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Although time from stroke symptoms onset to baseline
brain imaging did not differ in the 2 groups, the median
time from stroke symptoms onset to femoral puncture
was longer in the COVID-19+ group than in the COVID-
19- group (270 [IQR, 270 — 540] minutes vs 222.5

[IQR, 150 — 290] minutes; p = 0.030) and so was the
median time from femoral puncture to recanalization (42
[IQR, 39 — 51] minutes vs 38 [IQR, 22 — 40] minutes; p =
0.026).



Stroke in COVID19: predictors of
outcome

The complex interplay between aging, frailty, delirium and brain



Clinical characteristics and outcomes of inpatients with neurologic disease and COVID-19 in

Brescia, Lombardy, Italy. Neurology. 2020 Aug 18;95(7):

Total (n =111) Non-COVID-19 (n = 68) COVID-19 (n=43) p Value
Cerebrovascular event, n (%) 0.560
TIA 13(11.7) 8(11.8) 5(11.6)
Ischemic stroke 85 (76.6) 50(73.5) 35(81.4)
Hemorrhagic stroke 13(11.7) 10(014.7) 3(7.0)
Outcomes
In hospital mortality, n (%) 19(17.1) 4(5.9) 15(34.9) <0.001
Incident delirium, n (%) 13(11.7) 4(5.9) 9 (20.9) 0.047
Fever during hospitalization, n (%) 29 (26.1) 8(11.8) 21 (48.8) <0.001
Hospital length of stay, d 5.0(4.0-8.0) 5.0(4.0-8.0) 6.0 (4.0-9.0) 0.425
mRS score premorbid 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0(0.0-1.0) 0.727
mRS score discharge 2.0(1.0-5.0) 2.0(1.0-3.0) 5.0(2.0-6.0) <0.001
Good outcome 59 (53.2) 48 (70.6) 11 (25.6) <0.001
MNIHSS admission 5.0 (2.0-15.0) 4.0(2.0-14.8) 10.0 (3.0-15.0) 0.147
NIHSS discharge 3.0 (0.0-10.0) 2.0 (0.0-6.8) 9.0(1.0-19.0) 0.005




Nom-sarvivor SUrvivor
{n=27) {n = 2§) pvahe
Age. vears, medinn{IQE) g1 {73-85) 05 (62.75- 70 5) 0.068
Sex Alak 21 {7T7.8) 22{578) 0.116
Strolie severity, NIHSS score, median {IQE) 15(8-21) 6(1.75-1210) 0.013
gSOFA score 1{1-2) 0{0-1) 0.087
SARS CoV-2-related clomcal features
Fever, (temparatre 2 375 O 13({48.1) Q{237 0.062
Fezpiramdy raie, > 24 breathe per minuts g({47.1) 3 (10.0) 0.0
Dr=pines 21{7T.8) 17{44.7T) 0.011
Coueh 13({48.1) 17{44.7) 0.786
STy 4{14.8) 4{10.5) 0. 700
MEzlgia 6 ({2190) 4{10.5) 0.207
Fatigue 16(593) 14{36.8) 0.074
Dizrrhoes 1{3.7) 1{16) 110060
MNassas of Vo ing 0{0.0) 4{10.5) 0.135



MNomswrrivor Survivor
m=21IT) (n= 38) pv alue
White blood cell count, x 10° perL 10.1{6.35- 13.8) 820 (6.23 - 10.458) 0266
Lymphocyte count, x 10° perL 096 (067 - 1.54) 1.03 {077 -133) 0782
Neutrophd comt, x 10° perL 8.33(475-11.87) TO03 408 - 3350 0418
Glucoze, me'dl 1475 (1107 - 170.2) 132 (109 - 179 678
Haemnghbin gidl 13.59(10.9- 15.3) 13.5(12-17) 0417
Platelet comt, x 10° perL 202 (160 - 262) 261 (1845 - 334.2) 0160
Internatiom] Normalized B atio (INE) 112100 - 1.41) 1.02(09-12) 0072
ALT, UL 36 (15 - 45) 27(18.5 - 4%) 0266
Lactate delydmogenaze, T/L 431340 - T04) 278 217-377.35) 0007
Creatinne, mg/dl LO1{0.83-1.3) 09007 - 1.2) 0420
Albunain, gL .2(2B/3-3770 3242959 -362) 03569
Creatine kinaze, I/L 131 (65 - 384) 73(39.5-133) 0238
Protlrombm time, = 122¢1.11-15.4) 11585(123-13.5) 0770
C reactr e protein, me'dl 25 1(845-78.0 17.735.0-643) 0718
Fibrinogen, me'dl 434 (317 - 623 515 (425 - 567 0315
High=zemsitivity cardiac throponin 1, pg'oal 25 (0 - 43) 14 (6-21.7) 0374
d-Dimer, nicrog/ml 2589 (18827 - 28601.2) 1257 (668 - 3937) 0605
Ferritin, mirosL 387280 - 430 612 (390 - 1238.5) 1000
Procaleitonin, ne/ml 263(0.27-8.32) 024 (0.1-0.33) 03524
Interlewulin 6, pg/ml 1247 (32.4 - 281.2) 22.3 (1310 - 46.8) 0524




* Non-survivors were older, had a higher quick Sequential Organ Failure
Assessment (gSOFA) score and increased serum concentration of LDH on
admission.

* Conversely, apart for a more severe stroke presentation of COVID-19+
patients (NIHSS score, 15 [8-22] vs 6 [2.75-12.0]; p=0.013), the two
groups did not differ in stroke characteristics.

* On multinomial logistic regression analysis including the NIHSS
score, age, gSOFA and serum LDH levels, increasing age (OR, 1.09; 95%
Cl, 1.00 — 1.19 per year increase) and higher qSOFA score (OR, 5.71; 95%
Cl, 1.56 — 20.84) were independently associated with in-hospital
death, while there was a trend towards association for serum LDH levels
(OR, 1.00; 95% Cl, 1.00 — 1.008).

* Conversely, baseline NIHSS score had no influence on in hospital outcome
(OR, 1.06; 95% ClI, 0.96 — 1.18).



The role of Frailty and Multi-
Morbidity



.

Risk factors for death in adult COVID-19 patients: Frailty predicts fatal outcome in older patients
Sara Tehrani, Intern. J. Inf. Dis., 2020 oct, 29
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We found that 90% of fatal cases occurred among patients aged 65 years or older, where the death rate
was as high as 44% (63 of 143 patients). In our multivariate analyses among older patients, age was not
associated with death when data were adjusted for relevant comorbidities and frailty

International Journal of Infectious Diseases DOI: (10.1016/).ijid.2020.10.071)
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Presentation Notes
Kaplan–Meier survival analyses in relation to Clinical Frailty Scale (CFS) category in patients aged 65 years or older.
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Clinical frailty independently predicts early
mortality after ischaemic stroke

MicHoLas R Bvans'?, [asminge Wiai, Benpaman To!| Sterren | WaLus®, Roman Romero-OrTuno?,

ELiz ABETH A WWARBURTON'

Non-frail (CFS 1-4) Frail (CFS 5-8) Significance
Number 199 234
Median baseline NIHSS (IQR) 3(1-7) 4.5 (1-12) P=0.14
Median age (IQR) 83 (77-86) 87 (83-92) P <0.01
Male sex 103 (51.8%) 87 (37.2%) P <0.01
Hypertension 129 (64.8%) 152 (65.0%) P=0.98
Diabetes mellitus 40 (20.1%) 48 (20.5%) P=0.92
Ischaemic heart disease 44 (22.1%) 50 (21.4%) P=0.54
Acrial fibrillation 92 (46.2%) 119 (50.9%) P=0.34
Thrombolysed 36 (18.1%) 27 (11.5%) P=0.05
28-day morrality 10 (5.0%) 39 (16.7%) P <=0.01
(Odds radio (95% CI) Significance Interval NIHSS change
........................................ Coefficient Significance
CFS I.ﬂ3 {I.Dl_]. .,':}5::' P{ﬂ.'}l ----------------------------------------
Baseline NTHSS 1.01 (1.001-1.02) P=0.03 CF5 1.07 P=0.03
Thrombolysis 0.82 (0.70-0.95) P=0.01 Diaberes mellitus 4.65 P=0.04
Age 1.00 (0.99-1.01) P=026 Age 0.03 P=082
Male sex 0.72 (0.28-1.87) =050 Male sex 0.23 P=0.88
Hypertension 0.94 (0.88-1.01) P=0.11 Hypertension 0.26 P=0.87
Diabetes mellitus 1.04 (0.95-1.13) P=0.43 Agrial fibrillation —0.24 PP=0.88
Atrial fibrillation 1.07 (0.97-1.17) P=0.18 Baseline NIHSS —0.06 P=10.63

Age and Ageing 2000 49: 58859



CONCLUSION

* Both ischemic and hemorrhagic stroke are a rather frequent
complication of COVID-19

 Stroke might occur before the onset of COVID-19 and represent the
first manifestation of the infection

 Stroke might also follow for weeks a previous SARS-COV2 infection
* Stroke is per se a risk factor for COVID-19 severity

* COVID-19 related stroke patients are at higher risk for poor prognosis
and higher lethality, even controlling for multi-morbidity and frailty

* COVID-19 stroke should be guaranteed the same treatments and
cares of non COVID-19 stroke
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