NEURO-COVID:
complicanze neurologiche dell'infezione da Sars-CoV-2

09 settembre 2021
Centro Congressi Interbrennero - via Innsbruck, 15 - Trento

Il Neuro-COVID in Italia

Alessandro Padovani
Clinica Neurologica, UNIBS
Unita Neurologia 2 e Unita COVID C
ASST Spedali Civili di Brescia

WHO Neurological Group
NEUROCOVID International Coalition



Symprom/
Disease

Headache

Anosmia

Alrered

menaon
Stroke

Seizures/

epilepsy

Approaches to Understanding COVID-19
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There is an accumulating volume of research into neurological manifestations of coronavirus disease 2019 (COVID-19).
However, inconsistent study designs, inadequate controls, poorly validated tests, and differing settings, interventions,
and cultural norms weaken study quality and comparability, hence the understanding of the spectrum, burden, and
pathophysiology of these complications. Therefore, a global COVID-19 Neuro Research Coalition, together with the
World Health Organization, has reviewed reports of COVID-19 neurological complications and harmonized clinical
measures for future research. This will facilitate well-designed studies using precise, consistent case definitions of
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection and neurological complications, with standard-
ized forms for pooled data analyses that nonspecialists can use, including those in low-income settings.
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COVID' = coronavirus disease 2019 confirmed @ses; CT = computed tomography; ENT = ear, nose, and throat.



Major Critical Issues

e Regional Health Care Organisation heterogeneity
* Asymmetrical Distribution of Medical resources according to local rules

e Skewed distribution of cases across italian Regions and Provinces
* |dentification of Hospital Hubs and Spokes

e Reorganization of Hospital and Neurology Services

* Lack of Clinical Standard of Care and Instruments

e Difficulties in case ascertainment due to different ethiopatogenetic
mechanisms
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Lifting the mask on neurological
manifestations of COVID-19

Alessandro Pezzini

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

The relationship between COVID infection and Neurological disease is
doubleface. Infact, many hospitalised patients were old and carried

both systemic and neurologic comorbidities, thus were intrinsically
frail.

On the other hand, both ARDS and CRS increased the risk of CNS/PNS
neurologic involvement and vascular complications

Finally, most patients were located in ICU or Internal Medicine wards
and neurological symptoms disattended if not unrecognised
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The Case of Brescia

The reasons for a Neurocovid UNIT
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Unita Neurocovid ASST Spedali Civili

 Composta da 8 stanze doppie e 4 stanze singole (O2 alto flusso)
1 stanza dedicata a trombolisi

* Personale Medico composto da 9 neurologi strutturati (3+2+2) di cui 1
dedicato ad attivita PRIAMO e 6 medici in formazione (2+2+2) presenti H24
secondo schema

* Personale infermieristico composto da 12 infermieri (3+2+2) piu Coordinatore
e 8 0SS

e Strumenti di Valutazione Clinica GCS; NIHSS, gSOFA, BCRSS, CAM, NEWS
 Attivita dal 20 marzo al 4 giugno

e Pazienti ricoverati 160 (inclusi false positives and grey)

* Pazienti deceduti 46



Organizzazione di scala 4.0 per piani

Piano 5 : Media e Bassa Intensita

Piano 4 : Specialistico Neuro Cardio — Medio Bassa Intensita Resp

Piano 3 : Multispecialistico ortoped./chirurg.— Medio Bassa Intensita Resp

Piano 2 : Semintensiva e alta intensita respiratoria

Piano 1 : Semintensiva 2 stanze Terapia Intensiva |+4PL dialisi]




UNITA” NEUROCARDIO COVID

Composta da 8 stanze 4 letti e 1 stanza 2 letti
1 stanza dedicata a trombolisi

Personale Medico composto da 7 neurologi e 6
cardiologi strutturati (2+2+1) e 6 medici in formazione
presenti H24 secondo schema

Personale infermieristico composto da 12 infermieri
(3+2+2) piu Coordinatore e 8 OSS

Strumenti di Valutazione Clinica GCS; NIHSS, gSOFA,
BCRSS, CAM, NEWS, UK Neurological Scale

Attivita dal 20 ottobre

Pazienti ricoverati al 1 settembre 2021 n= 320
Pazienti deceduti totale n= 64

Pazienti ricoverati con vaccinazione completa= 16

Mean or n (%) SD

Female (%) 77 (45.3) -
Age 67.6 17.7
Days of hospitalization 13.6 11.5
Neurocovid 106 (62.4) -
Cardiocovid 64 (37.6)
Clinical Phenotype

Covid Pneumological 62 (36.5)

Covid Cardiological 14 (8.2)

Cardiological Covid 34 (20.0)

Covid Neurological 19 (11.2)

Neurological Covid 41 (24.1)
Outcome

Death 20 (11.8)

Home 95 (55.9)

Rehab 23 (13.5)

Other Department 32 (18.8)




Baseline characteristics of the
study population (n = 904)
Interim analysis, 18 centers

March 2020 to March 2021

Uinit median [IQR) or n{%)

Age yEars 68 (56-78]
Sax male (%) 524 (57.9)/372
BRIl Kg/m' 26 (23-29)
smaoking n (%) 227(25.1)
Systemic comorbiditias n (36} 725 (B0.2)
Hypertension n (%) 423 [45.8)
Diabetes n %) 173 (19.1)
Chromnic heart diszase n (%) 87 [9.6)
Neurological comorbidities n (%) 190 (21)
Neurodegenarative disorders n (%) 87 (9.6)
Previous cerebrovascular diseases n (%) 84 (9.3)




Infectious disease features of
NeuroCOVID patients

(n = 904)

Severe acute respiratory syndrome

40%

Unit median [IOR] or n[%]
Blood tests ad admission

D-dimer nE/mi 540 [305-1847)
C-reactive protein me,/dL 8.55 [1.79-23.55)
Respiratory support

Breathing room air n (%) 145 (16.4)
supplemental cooygen [mask) n (%) 241 (26.7)
CPAP n (%) 222 (24.6)
Mechanical ventilation n (%) 140 (15.5)
Missing information n (%) 153 (16.8)




1517 neurological disorders in 904 patients

self-reported symptoms neurological syndromes
(%) (%)

[ | |
dysgeusia 213 acute encephalopathy [ 242
hyposmia I 20 2

headache —— 17 4 acute ischemic stroke | 205
myzalgia I 119 seizures/SE [ 5.6
cognitive impairment I 109
dizziness 1H 3 Ges [ 52

visual symptoms | 3 encephalitis il 2.5

neuralgia MW 1.7

diplopia 0.8 hemorrhagic stroke ] 2.3

(E} 3 i 1% 0 3 3d a 3 il 13 20 3 30
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Survival Probability

Product-Limit Swmvival Estimates
With Mumber of Subjects at Bisk and 95% Confidence Limts
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PREDICTORS OF IN-HOSPITAL MORTALITY

Unit SURVIVORS NON-SURVIVORS OR P
(n=709) (n=111)
median or n (% median or n (%
Age ears 65 (54-75 79 (72-85 1.079* <0.0001
Sex male (%) 56.7 67.6 1.592 0.031
CPAP or n (%) 225(31.5) 58(52.2) 2.378 <0.0001
mechanical
Acute 161(22.55) 43(38.7) 2.172 0.0003
encephalopathy
Acute ischemic 118(16.5) 43(38.7) 3.194 <0.0001
stroke
Previous n (%) 119(16.7) 32(28.8) 2.025 0.002
neurological
Disorder
PCR mg/dL 7.39 14.58 1.131 0.007

0.0018




Journal of Neurology

https://doi.org/10.1007/s00415-021-10620-8

ORIGINAL COMMUNICATION

SARS-CoV-2 infection and acute ischemic stroke in Lombardy, Italy

®
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Table 3 Multivariable analysis of predictors of in-hospital death in

patients with acute ischemic stroke

Variables HR (95% ClIs) p value
SARS-CoV-2 infection 3.30 (2.17-5.02) <0.001
Age 1.03 (1.00-1.05) 0.017
Sex, female 0.62 (0.39-1.00) 0.049
Pre stroke modified Rankin Scale (mRS) 0.95 (0.80-1.13) 0.567
Hypertension 0.87 (0.56-1.37) 0.554
Atrial fibrillation 1.14 (0.70-1.86) 0.591
Smoking habit

Never smoker 1

Former smoker 1.00 (0.56-1.78) 0.994

Current smoker 0.94 (0.45-1.93) 0.857
NIHSS score 1.10 (1.06-1.14) <0.001
Recanalizing therapy 0.76 (0.47-1.17) 0.211
Symptomatic cerebral hemorrhage 6.90 (2.86-16.61) <0.001
Medical complications 3.99 (2.48-6.41) <0.001
Ischemic stroke recurrence 0.56 (0.16-1.99) 0.371

HR hazard ratio, CI confidence interval, NIHSS National Institute of

Health Stroke Scale
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Table 1 Demographic and clinical features of the study group according to COVID-19 status
COVID-19 {n=34) Non-COVID-19 (n=262) Univariable OR (95% CI) p value 300
Age, years 76 (63-82.25) T4 (61-80) 1.02 (0.99-1.05) 0.242 p=0.010 ® COVID-19
Sex, male 24 (70.6) 130 (49.6) 243 (1.12-5.29) 0028 5 250 ©¢ 200-COVID-19
Hypertension 25(73.5) 183 (69.8) 1.19 {0.53-2.68) 0,659 :f" p=0334
Diabetes 5(14.7) 44 (16.8) 0.85(0.31-2.39) 1.000 = 200
Hypercholesterolemia 12(35.3) B0 (34.0) 1.06(0.50-2.24) 0850 ; ; 2
Smoking habit Z 2
Mever smoker 27 (79.4) 168 (66.4) 1 8% 150
Former smoker 4(11.8) 36(14.2) 0,659 (0.22-2.09) 0.515 £ s
= .=
Current smoker 3 (8.8) 49 {19.4) 038 (0.11-1.30) 0.125 e 100
Coronary heart diseasze T (20.6) 46 (17.6) 121 (0.50-2.96) 0.638 =
Atrial fibrillation 12 (35.3) 52 (19.8) 27 (1.02-473) 0.047 o
Personal history of ischemic stroke I (8.8) 26 (9.9) 0.87 (0.25-307) 1.000 = 50
Prior antiplatelets 12 (35.3) 92 (35.1) 100 (0.47-2.12) 0.984
Prior anticoagulants 5(14.7) 18 {6.9) 2.33 (0. 80-6.76) 0.161 0
Stroke severity on admission, NIHSS score 12 (7-20.25) 10 (6-16) 1.04 (0.98-1.09) 0.131 8 March - 3 April
Cause of stroke
Large-vessel disease 3 (8.8) 55(21.0) 0.33 10.090-1.21) 0.095
Cardiac embolism 14 (41.2) 85 (32.4) 102 (0.46-2.27) 0.050 Table 3 In-hospital outcome of acute ischemic stroke patients stratified by COVID-19 status
Small-vessel disease 1{2.9) 23 (8.8) 0.28 (0.03-2.26) 0.234 COVID-19 (n=34) {':‘:‘:;‘-;?)"‘D“ Univariable OR (35% CI) P value
Other determined etiology 2(5.9 12 {4.6) 103 (0.20-5.12) 0.966 - -
) ) ] . i 21) | Stroke severity at 24 h, NIHSS score 10 (4.5-18.5) 5(2-10) 1.05 (1.01-1.10) 0014
Undetermined etiology 14(41.2) 84 (32. Any intracranial heamorrhage 12 (35.3) 51(19.5) 224 (1.04-4.83) 0.035
Process measures Symptomatic intracranial hemorrhage 4 (11.8) 16 (6.1) 2,04 (0.64-6.50) 0.265
Time from stroke onset to hospital admission, minutes, B4 (63-127.5) Q0 (65-125) 0.906 In-hospital recurrence 0©.0) 5(1.9) 0.98 (0.96-0.99) 1.000
median (|{:|R' Functional independence upon hospital dis- 9 (30.0) 133 (56.1) 0.33 (0.14-0.76) 0007
- .. . R . - charge (mRS, (-2)
Tlmed.frt:n;lgr;:(e onset to brain imaging, minutes, I38 (112.5-181.5) 131 (102.5-178) (0.389 In-hospital death 13 (38.2) 23 (8.5) 6.43 (2.85-14.50) <0.001
median
Time from stroke onset to eatment, minmtes, median 230 (200.5-270) 190 (150-245) 0.007 NIHSS National Institute of Health Stroke Scale, functional independence was defined as a score on the modified Rankin scale of -2
1QR)

NIHSS National Institute of Health Stroke Scale. QR interquartile range



First wave vs Second Wave

The impact of Healthcare Organisation Improvement
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NeuroCOVID NeuroCOVID NeuroCOVID *p Value
Total (n=223) 1° wave 2° wave
(n=112) (n=111)

Clinical and demographics features
Age, years 67.74+16.5 72.6+12.1 62.9+18.9 <0.001
Sex, female 107 (48%) 53 (47.3%) 54 (48.6%) 0.843
Hospital length of stay, days 11.6+10.1 9.75+7.9 13.55+11.6 0.005
Time to admission from onset, days ° 1.97+4.75 2.79+75 0.40+0.74 0.037
gSOFA score, mean 0.67+0.7 0.87+0.7 0.48+0.7 <0.001
BCRSS, mean 0.87+0.96 1.24+0.97 0.50+0.8 <0.001
Modified Rankin Scale premorbid 1.40+1.4 1.22+1.2 1.59+1.6 0.053
CIRS pre-admission 1.24+0.2 1.28+0.2 1.21+0.2 0.026
Lymphocytes 1.36+0.8 1.21+0.6 1.51+0.9 0.006
C-reactive protein (mg/L) 41.2+61.7 50.5+67.4 31.96+54.2 0.027
Creatine kinase (U/L) 219.4+4554.5 276.38+755.6 165.6+235.7 0.159
D-dimer (mg/L) 1742.4+2986.2 1385.6+1683.1 2032.5+3707.9 0.109
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NeuroCOVID NeuroCOVID NeuroCOVID *p Value
Total (n=223) 1° wave 2° wave
(n=112) (n=111)

Admitting diagnosis
Stroke 79 (35.4%) 54 (48.2%) 25 (22.5%) <0.001
ICH 14 (6.3%) 11 (9.9%) 3(2.7%) 0.050
SAH 7 (3.1%) 2 (1.8%) 5 (4.5%) 0.280
TIA 15 (6.8%) 8 (7.2%) 7 (6.3%) 0.789
Seizures 20 (9.0%) 9 (8.0%) 12 (10.8%) 0.501
encephalitis 13 (5.8%) 4 (3.6%) 9 (8.1%) 0.166
Encephalopathy 14 (6.3%) 12 (10.7%) 20 (18.0%) 0.050
Tumor 8 (3.6%) 2 (1.8%) 6 (5.4%) 0.171
Headache 9 (4.0%) 2 (1.8%) 7 (6.3%) 0.101
Dizziness 3(1.3%) 0 3(2.7%) 0.122
GBS 9 (4.0%) 5 (4.5%) 4 (3.6%) 0.744
Others 13 (5.8%) 3(2.7%) 10 (9.0%) 0.050



NeuroCOVID NeuroCOVID NeuroCOVID *p Value
Total (n=223) 1° wave 2° wave
(n=112) (n=111)

Therapy:
Oxygen therapy, n (%) 120 (53.8%) 79 (70.5%) 41 (36.9%) <0.001
High-dose Treatment, n (%) 10 (4.5%) 4 (3.6%) 6 (5.4%) 0.479
Standard-dose treatment, n (%) 55 (24.7%) 5(4.7%) 50 (48.1%) <0.001
Outcomes measures
In Hospital mortality, n (%) 51 (22.9%) 35(31.3%) 16 (14.4%) 0.004
mRS at discharge (death included) 2.98+2.2 3.53+2.1 2.41+2.1 <0.001
mRS at discharge (Deaths excluded) 2.08+1.7 2.40+1.6 1.81+1.7 0.019
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Take home messages

A wide spectrum of neurological disorders are associated with COVID-19 infection
Most cases occur in late middle-aged adults with either mild or severe respiratory syndrome

Hyposmia-dysgeusia and headache are the commonest self-reported symptoms and may last several
months in a minority of patients

COVID-associated acute encephalopathy and acute ischemic stroke are the commonest neurological
syndromes with high in-hospital mortality, depending on setting and health care organisations

Improvement of COVID care (including enoxaparin, steroids, earlier access to oxygen...) appear to have
reduced all types of Neuro-COVID cases, comparing the first versus second-third COVID waves

According to our experience, a interdisciplinary section with a H24 team of Internal, Cardiological and

Neurological specialists and a multidisciplinary health workers is associated with a better care and
favourable outcome



