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In brief

Post-viral syndromes are associated with
serotonin reduction, which may
contribute to the neurological and
cognitive symptoms seen in individuals
with Long COVID.
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repetitive Transcranial Magnetic Stimulation
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ORIGINAL ARTICLE
Effect of Repetitive Transcranial Magnetic Stimulation on
Long Coronavirus Disease 2019 with Fatigue and
Cognitive Dysfunction

Nobuyuki Sasaki, PhD # Masato Yamatoku, MD ® Tomoya Tsuchida, PhD ° Hiroyuki Sato, RT ¢ and
Keiichiro Yamaguchi, PhD ©
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Small fiber neuropathy associated with SARS-CoV-2 infection

Rory M. C. Abrams MD' | David M. Simpson MD! | Allison Navis MD* |
Nathalie Jette MD MSc, FRCPC! | Lan Zhou MD, PhD? | Susan C. Shin MD?

Muscle & Nerve. 2022:65:440-470.
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SARS-CoV-2
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Complications sriaing from Potential mechanisms underpinning the development of Long COVID
SR BN LD NN . Microvascular thrombosls Viral persistence
ﬁ * Fibwin-amyloid microclots e = Parsistance of virus and wviral anbigans
- Resistant to fibrinolysis N / + Persistent viral shedding
Acute COVID-18 + Contain pro-inflammatony s = Superantiganic potantial of SARS-CoV-2
related complications malecules

Mast cell activation syndroma
= Activaban of atypical mast cells
* Release of growth factors, cyloking,

Auto-immunity =
. + Exfrafosicular B-Cell expansion |
heparin, ard hastarmine

gl
.—q @, PosticU * Diverse autoreactivities
D/ Syndroma - Molecular mimicry!

i o S L “ Postural orthostatic tachycardia syndrome
n ; etk : Bﬁ « Autanomic system disruption
+ Anfi-interferon antibodies i
ﬁ Hespital-refated d « Orthostatic intolerance
comphcatio Dys —
i e hm'_‘ . - », -;b‘i‘f CHS inflammation and dysfunction
- * Reduction in anti-inflammatory . i lial seaiion
=2 microbiota - o

» Neuroinflammation (IL-18, IL-&, CCL11)
* Loss of hippocampal neurogenesis
= Hypothakamic-pituitany-adrenal
axis dyshunctan
\ = Bramnstem dysfunciion
: '%: Reactivation of latent viruses

# 4 +EBV and HHV-6 reactivation

% Secondary - Persistent intestinal inflammation
infactions
Persistent metabolic derangement ~
% + Binding of mitochondrial proteins
= ATP-producton fallure

= Disrupted glucose and lipid
metabodism

Perumal R etal Biological mechanisms underpinning the development of long COVID. iScience. 2023
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