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THE PANDEMIC 

244M

Worldwide cases

As of OCT 2021

4.96M
Deaths

12,330

Hong Kong  cases



COVID ĥBrief Overview

SARS-CoV-2 virus
Multisystem involvement 
Mechanism of brain involvement
ÅDirect neurotrophism
Å Immune activation
ÅHypoxia, ischaemia etc

Psychosocial dimension
ÅFear of infection
ÅUnprecedented social and activity restriction, quarantine
ÅEconomic impact
Åstigma



Multi-organ complications of 
covid-19 and long covid

Å The SARS-CoV-2 virus gains 

entry into the cells of multiple 

organs via the ACE2 receptor

Å The virus can cause a 

multitude of damage 

ultimately leading to 

numerous persistent 

symptoms

Crook, et al., 2021 BMJ



(A) SARS-CoV-2 can enter the CNS through the olfactory bulb. 
Olfactory epithelium is enriched with cells that express the 
receptor ACE2 and the protease cathepsin L.

(B)via the hematogenous route, attaching to the ACE2 receptor 
expressed in endothelial cells of the cerebral blood vessels, or 
inside an immune cell.

(C)Finally, SARS-CoV-2 can infect the nerve terminals of the 
vagusnerve located in the respiratory system and the 
gastrointestinal tract. 
This figure was created withBioRender.

Possible Mechanisms of SARS-CoV-2 invasion to the central nervous system

ParménidesGuadarrama-Ortiz, et al., 2020 Frontiers in Neurology
Montalvanet al., 2020 Clin Neurol Neurosurg

Astrocyte Neuron

BBB

http://https/biorender.com/


COVID-19 and gut microbiota dysbiosis

Zuo..Ng, Gastroenterology 2020,159(3):944-955.e8.

Lower abundance of 

Bifidobacterium 

pseudocatenulatum in 

severe patients with 

COVID 19 infection

Four Bacterioides

species inhibit the 

SARS CoV2 viral load 

and ACE2 receptor 

expression





ħCovid-somniaĨ/ ħCorona-somniaĨ

Many studies and media report reported increased risk of insomnia or non-specific 
sleep difficulties among general public during the COVID era. 

For special groups like frontline HCWs during the early phase of pandemic, 
consistently reported insomnia prevalence up to 40-50% 

Indirectly reflect by increase in sedative/anxiolytics demand from prescription 
database (Italy/US)



Sedative Hypnotic Prescribing Rate

Keller et al 2021



ICOSS-International Covid Sleep Study

Aims: 
How COVID-19 pandemic and infection has 
influenced on sleep, circadian rhythms, fatigue, 
daytime functioning and health in general adult 
populations. 

Methods:
Online survey
N= ard22 330 adults

Participating Countries/Regions

Hong Kong China

Jilin China



Findings

Clinical insomnia symptoms: 36.7%
met criteria for a probable insomnia 
disorder: 17.4%
Probable Anxiety: 25.6%
Probable Depression:23.1%

Insomnia & Mood Problems 
Greater risk of insomnia problems:
ÅWomen,, COVID infection, Financial burden
ÅConfinement for 4-5 weeks
ÅResidents of Brazil, Canada, Norway, Poland, USA, and UK 
Åcompared to residents from Asian countries

Morin, et al., 2021 Sleep Medicine

Evening-types show highest increase in mental 
health problems Merikanto, et al., 2021, Sleep

Evening-types:
ÅPoorer mental health, well-being, and 

quality of life
ÅDelayed sleep during working days
ÅLonger sleep duration

Sleep problems increased in all circadian 
types, but especially among evening-
types, moderated by financial suffering 
and confinement



Findings 

Possible RBD: 19.4%
Probable RBD: 3.1%

REM Sleep Behavior Disorder
Greater risk of RBD:
ÅMale, younger age, COVID infection
ÅSmoking, alcohol,higher physical activity level
ÅOlfactory impairment
ÅNightmare, OSA, Mood Problems

Manuscript under review

Reduction in SJL: 46%
Increased in SJL: 20%
No Change: 34%

Social Jetlag and Insomnia
Changes of SJL (both reduced or increased):
ÅLater sleep timepoint
ÅMore recurrent insomnia symptoms
ÅReudced SJL Ą later bedtime

Brandão et al., 2021 Nature and Science of Sleep



RBD and neurodegenerative disease
The risk for developing
neurodegenerative diseases:
33.5% at five years follow-up, 
82.4% at 10.5 years and 
96.6% at 14 years.

Galbiatiet al. 2019




