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History

Pathomechanisms

What neurological manifestations?

Changing perspective: from 
neurological manifestations in Covid to 
Covid impact in care of neurological 
patients: the past, the present, the future

OUTLINE
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Overview

Decessi per Covid al 22 aprile 2020 
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All’inizio la manifestazione neurologica non è stata subito apprezzata…..
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Rate of published articles from Jan 1, 2000, to July 7 
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https://www.who.int/publications/i/item/overview-of-public-health-and-social-
measures-in-the-context-of-covid-19
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SN Compr Clin Med 2020 Sep 3;1-6
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 Are people with neuromuscular disease (NMD) at higher risk?

 What do people with NMD need to do to avoid infection? 

 What consequences does the risk of Covid-19 infection have for treatments
used in people with NMD?

 What needs to be done to assure ventilatory services during self-isolation
(LVR bags, home ventilators etc.)

 When should people with NMD seek admission if they develop symptoms of 
infection? 

 Can treatments for Covid-19 have effects on neuromuscular disease? 

 What should neuromuscular specialists do to assist Emergency Medical and 
Intensive Care decisions on admission to units, escalation of treatment, and 
ceilings of care in neuromuscular patients? 

 What patient support should neuromuscular centres provide? 22/09/2020
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Neurological manifestations of COVID-19 caused by SARS-CoV-2

/transient ischemic attack
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 19 studies
(from March 1th to May 29th )

 12,157 patients
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Infezione Covid19- Severa o non severa
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 Azione diretta del virus a livello di SNC e SNP

 Effetto mediato da azione del virus su endotelio

 Effetto della tempesta citochinica

 Effetto immuno-mediato 

PUTATIVE MECHANISMS
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Molecular Neurobiology, 2020 

FLAIR image shows cortical 
hyperintensity in the right gyrus 
(yellow arrowheads) in both axial and 
coronal sections and subtle 
hyperintensity in the bilateral 
olfactory bulbs (white arrowheads) in 
the coronal section. 
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Electron microscope images of 
crown-shaped SARS-CoV-2 with 
protein spikes (red arrows) 
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Muscle Nerve 2020 Sep;62(3):E57-E60. 

Biopsy of the left quadriceps muscle. Hematoxylin and eosin cryostat sections demonstrate multifocal 
predominantly perimysial perivascular lymphocytic inflammation (C and yellow arrows in D), with focal 
endomysial extension (black arrows in D). Multiple regenerating myofibers (white arrows in E) are 
recognized by their mild sarcoplasmic basophilia and enlargement of visible nuclei. There is upregulation of 
human leucocyte antigen (HLA) Class ABC on myofiber surfaces and sarcoplasmic staining by 
immunohistochemistry are identified by the brown staining of myofibers which was most consistent with an 
inflammatory myopathy  (F). (scale bar = 50 microns) 22/09/2020
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Hyperintense lesions within the periventricular white 
matter, cerebellar peduncles and basal ganglia (white 
arrows), and the corpus callosum (red arrow) indicative of 
diffuse ischemic lesions on the FLAIR image 
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388 patients:  

median age 66 years, 
 68% men,
 16% ICU)

The rate of ischemic stroke 
and ACS/MI was

2.5% and 1.1%, respectively

3.02.2020–10.04.2020:       
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ALL PATIENTS

 COVID-19 and non-COVID patients with stroke had similar baseline characteristics

 patients with COVID-19 had higher MRS scores at discharge (5.0, IQR 2.0-6.0 vs 2.0, IQR 1.0-3.0, p<0.0 01), 
with a significantly lower number of patients with a good outcome (n=11, 25.6% vs n=4 8, 70.6%, p<0 .001).

PATIENTS WITH 
CEREBROVASCULAR DISEASE

22/09/2020



Oaxley et al
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GBS

Neurol Sci, Sep 2020

22/09/2020



 Acute paralytic disease-like GBS, encephalomyelitis or myositis, even without systemic symptoms, may 
represent the first manifestation of COVID-19. 

 Anosmia, ageusia, other cranial neuropathies and lymphocytopenia are red-flags enhancing early 
diagnostic suspicion. 

 In Miller-Fisher Syndrome,ganglioside antibodies against GD1b, instead of QG1b, were found; because 
the COVID-19 spike protein also binds to sialic acid-containing glycoproteins for cell-entry and anti-GD1b 
antibodies typically cause ataxic neuropathy, cross-reactivity between COVID-19–bearing gangliosides 
and peripheral nerve glycolipids was addressed. 

 Elevated Creatine Kinase (>10,000) is reported in10% of COVID-19–infected patients; two such patients 
presented with painful muscle weakness responding to IVIg indicating that COVID-19–triggered NAM is 
an overlooked entity.
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Neurol Sci, sep 2020

NEUROPATHIES 
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Neurol Sci, Sep 2020
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Myositis/rhabdomyolisis
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 Skeletal muscles and other cells in the muscles like satellite cells, leukocytes, fibroblasts, and endothelial cells express 
ACE-2. Therefore, it is postulated that skeletal muscles are susceptible to direct muscle invasion by SARS- CoV-2. 

 Other possible mechanisms suggested are immune complex deposition in muscles, release of myotoxic cytokines, 
damage due to homology between viral antigens and human muscle cells, and adsorption of viral protein on muscle 
membranes leading to expression of viral antigens on myocyte surface.

 Whether these postulated mechanisms for COVID-19- related myositis are also responsible for myalgia is also not 
known. 

J Appl Physiol (1985) , sep 2020
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Presente: esiti e bilanci
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(…) “Compared with the same period in 2019, we have 
observed a half of minor strokes, TIAs, and transfers 
from spokes, along with longer onset-to-door and 
door-to-treatment times for major strokes. As a result, 
the number of patients who have 
undergone intravenous thrombolysis or bridging 
therapy (combined intravenous and thrombectomy) is 
decreased (− 26% and − 30% respec vely), while the 
number of primary thrombectomies is increased by 
41% “ (…)
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ESITI E BILANCI…
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ESITI E BILANCI: OLFATTO

- donna, 55 anni

- Infezione da SARS-CoV2 in marzo

- 15 marzo comparsa di anosmia ed ageusia, nega altri segni e sintomi

- Tamponi nasali negativi, titolo anticorpale positivo (in agosto IgG index = 6.505)

- Permane anosmia, percezione dei gusti primari senza chiara distinzione 
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Eur Arch Otorhinolaryngol  2020 Aug;277(8):2251-2261

367 cases of Covid

 86% olfactory dysfunction
 80% anosmya, 20% hyposmia

 67-73% recovered within 8 days
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ESITI E BILANCI: MIALGIE

Rheumatol Int 2020 Oct;40(10):1539-1554. 
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Futuro: telemedicina
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Estimates of Progress from Diagnosis and Care 
Management Changes 

and Their Expected Impact in the Next Five Years 
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Telemedicine in care 
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Mult Scler 2020 Sep;26(10):1157-1162
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About 15% on NMD

APRIL

SEPTEMBER
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CLINICAL DATA 
SHARING AND ANALYSIS
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J Neurol. 2020 Jul 10:1-4.

Valorizzazione delle scale cliniche!

“…Validated scales for myopathies and neuropathies are quite disease-specific and 
difficult to use in remote consultation due to a number of predominantly examiner-
dependent items. 
We conceived the Myo-FRS and the N-FRS, two functional scales, which, rather 
than explore too much disease-specific tasks, are aimed to capture, basically 
through a functional ques- tionnaire, the overall characteristics of neuromuscular 
performance, both in myopathies and in neuropathies 
MYO-FRS and N-FRS have never been used before, however, they provide a 
practical and useful tool to assign a functional score, which reflects the 
overall neuromuscular impairment along the disease course”
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 The COVID-19 pandemic has forced a rapid and unprecedented 
reorganization of clinical care delivery worldwide, according to local 
geopolitic realty, local COVID-19 prevalence, practice or institutional 
structures. 

 Most diagnostic studies may be postponed unless in case of urgent 
need and the results would change management (e.g., new ALS, MG, 
immune-mediated neuropathy or myopathy). 

 Changes in outcomes 
 Need to improve new care metrics systems
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