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Learning Objectives

* Know the mechanisms associated with
SARS-CoV-2 neuroinfection.

» Understand the resulting biological and
anatomical CNS changes associated with
neuroinfection.

* Recognize that mental impairments persist
months after infection recovery and may
accelerate cognitive decline.

SARS-CoV-2
Variants of Concern

Alpha Variant (B.1.1.7)

e - Detected in the United
e Kingdom in September
2020

Beta Variant (B.1.351)
Detected in South Aftica in
October 2020

Gamma Variant (P.1)
Detected in Brazil in
Novernber 2020

Delta Variant (B.1.617.2)
Detected in India in
December 2020

Omicron Variant (B.1.1.529)
+ Detected in South Africa in
November 2021

Mistry et al, Front Immun, 2022
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Gheblawi et al. Circulation Research; 2020: 126: 1456-1474
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Chen et al. Frontiers in Neurology, 2021 (Database: Gene Tissue Expression Consortium)
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Tremblay et al, Front. Cell. Neurosci; 2020

Serum and cerebrospinal fluid biomarker
profiles in acute SARS-CoV-2-associated
neurological syndromes &
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Fernandez-Castaneda et al, BioRxiv; Jan 2022 (PrePrint)
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b Example perturbations in astrocytes with COVID-19
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Wang et al. Nature; 2021: 595, 565-571

Neurcloglcal symptom Affected reglon (reference) Percentage (reference)
Acute cerebrovascular disease Cerebral vessels 2.8%
Meringilis a2

Temporal Iobe

Ischemic stroke Cortex®

Dizziness vhole brain
Headache Whole brain’
Ataxia Whole brain’
Impaired consciousness Whole brain’

Anosmia Olfactory neurons
Ageusia Tongue nerves

Hysop 14%
Guitkain. Ras Case repon
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Oftactory tract

Oftactory cortex
of temporal lobe
(conscious
perception
of smell)

Hippocampus
(oltactory
memory)

Amygdala
(emotional
responses)

Olfactory bulb

Reticular
formation
(visceral
responses
to smell)

https://courses.lumenlearning.com/austincc-ap1/chapter/special-senses-smell-olfaction/
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SARS-CoV-2is associated with changesin brain
structure in UK Biobank

P
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388 (PEE%
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One-Year Trajectory of Cognitive Changes in Older
Survivors of COVID-19 in Wuhan, China
A Longitudinal Cohort Study
[Table 1. Demographic and Baseline Information of Participants
COVID-19 survivors Uninbarted Prlee: P
Total growp indraduals i control i nomevere
Varable in= 1438, inad30) ks caues
e, No. (%) 47 (51.95) 35
No. (%) 691 (48 05) G ™
119 " oo
151 (34.47) o4
81 (18.49) B*
- "
[A] Comparison of TICS-40 at 6 mo B | Comparison of TICS-40 at 12 mo
P<,001 P<.001
50 504
P=28 P<.001 P=.18 P<.001
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D] Proportion of patients with different
cognitive status at 6 mo

P<001* P<.001®
P=.69 P<.001®
P=.690 P<.0012
1 7
18 55 26
69
Control Nonsevere Severe

[E] Proportion of patients with different

" cognitive status at 12 mo

P<,0012 P<.001°
P=.99% P<.001*
P=.90° P<.0012
: ] — -
u L [l Dementia
Ewa
68 [ Normal cognition
Control Nonsevere Severe
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Alzheimer’s and Parkinson’s Diseases Predict Different
COVID-19 Outcomes: A UK Biobank Study

Yizhou Yu ', Marco Travaglio ', Rebeka Popovic, Nuno Santos Leal © and Luis Miguel Martins *
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o Alzheimer’s & Dementia
RESEARCH ARTICLE " U O TN ADERTS MO
Clinical outcomes of COVID-19 infection among patients with
Alzheimer's disease or mild cognitive impairment
Ying Wang*® | Minglei L Lewis E Kazis**** | Weiming Xia""
L logistic , Logi: logistic
COVID-18 Infaction { @+ e
Hospitalization ——— e
ICU or Ventilator Do [ P
10 12 14 08 10 12 14 161820
Odds ratio (log scale) Odds ratio (log scale)

SARS-CoV-2 infection causes

* macroscopic, microscopic, and
transcriptomic changes to CNS tissue.

+ cognitive impairments that scale to disease
severity

» worse outcome in MCI and AD patients.
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