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THE PANDEMIC 

244M

Worldwide cases

As of OCT 2021

4.96M
Deaths

12,330

Hong Kong  cases



COVID – Brief Overview

SARS-CoV-2 virus
Multisystem involvement 
Mechanism of brain involvement

• Direct neurotrophism
• Immune activation
• Hypoxia, ischaemia etc

Psychosocial dimension
• Fear of infection
• Unprecedented social and activity restriction, quarantine
• Economic impact
• stigma



Multi-organ complications of 
covid-19 and long covid

• The SARS-CoV-2 virus gains 

entry into the cells of multiple 

organs via the ACE2 receptor

• 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 
vagus nerve located in the respiratory system and the 
gastrointestinal tract. 
This figure was created with BioRender.

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

Parménides Guadarrama-Ortiz, et al., 2020 Frontiers in Neurology
Montalvan et 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





‘Covid-somnia’/ ‘Corona-somnia’

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= ard 22 330 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:
• Women,, COVID infection, Financial burden
• Confinement for 4-5 weeks
• Residents of Brazil, Canada, Norway, Poland, USA, and UK 
• compared 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:
• Poorer mental health, well-being, and 

quality of life
• Delayed sleep during working days
• Longer 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:
• Male, younger age, COVID infection
• Smoking, alcohol,higher physical activity level
• Olfactory impairment
• Nightmare, 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):
• Later sleep timepoint
• More recurrent insomnia symptoms
• Reudced SJL  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.

Galbiati et al. 2019





Lin L et al., 2021 EclinicalMedicine

N= 149 studies; 

227,351,954 participants; 

89,235,737 COVID patients

27 studies reported 
morbidity

56 reported illness 
severity

115 reported mortality



Effect of Pre-existing mental and neurological on the risk 
of COVID

Susceptibility

Mental disorders:1.67

Neurological disorders: 
2.05

Severity 

Mental disorders:1.40

Neurological 
disorders:1.43

Mortality

Mental disorders: 1.47

Neurological disorders: 
2.08

Especially for 

Mood disorder (2.02), Anxiety 

(1.63), 

ADHD (5.82), 

Dementia (2.65)

Especially for 

Mood disorder (1.34), Sleep 

disturbance (1.62)

Even stronger for those with 

subsequent sleep disturbance

Especially for 

Mood disorder (1.36), Schizophrenia 

(2.28), cognitive disorders (1.92), 

Parkinson’s disease (1.5),dementia (1.91) 

epilepsy (2.26)

Subsequent delirium after infection (1.6), 

stroke (2.82)

Lin L et al., 2021 EclinicalMedicine



Important to understand the 

mechanisms of the neural 

and psychiatric systems in 

COVID-19 

Adequate treatment 

approach for 

management of 

long-term symptoms





Experience learnt from SARS 2003

Arch Intern Med. 2009

Mean follow up 
period: 41M

Chronic fatigue: 
40.3%

PTSD

Depression

Panic Disorder

Somatoform pain 
disorder

42.5% had active 
psychiatric illnesses

Lam and Wing et al., Arch Intern Med. 2009





Long COVID
Long-haul COVID

Post COVID-19 

A history of probable or confirmed 
SARS-CoV-2 infection, usually 3 

months from the onset of COVID-19 
with symptoms that last for at least 2 

months and cannot be explained by an 
alternative diagnosis 

Definition of LONG COVID



The MOST COMMON SYMPTOMS

Symptoms may be new 
onset, following initial 
recovery from an acute 
COVID-19 episode, 
or persist from the initial 
illness. 

Symptoms may also 
fluctuate or relapse over 
time. 



LONG COVID

• Could attribute to different underlying pathophysiologic processes

• Manifestation of the symptoms could be complicated by a number of factors 
(e.g., pre-existing condition, Sociodemographic factors)

• May share similarities with other post-viral conditions

• Frequency varies significantly in the literature due to the different definition 
used, sample heterogeneity , measurement methods.

• Could also affect children and adolescent but may need a separate definition 
for children. 



Lancet 2021 

1733 discharged covid patients;  Mean age: 57.0; Median follow up: 186 days

Fatigue (63%)
Sleep difficulties 

(26%)
Anxiety or 

depression (23%)

Diffusion impairment 

(22% - 56% 
depending on 

severity)



Prevalence (in percentage)

Prevalence (in percentage)

Prevalence (in percentage)

Prevalence (in percentage)

Symptoms experienced at any point

Davis et al., EClinicalMedicine, 2021



Symptoms over time
Davis et al., EClinicalMedicine, 2021



6-Month Neurological and Psychiatric outcomes 
associated with different severity 

6-month 
outcomes

COVID-19 Influenza
Any respiratory 
tract infection

N = 236 379 N = 105579                 N = 236038

Neurological and psychiatric outcomes

Whole sample: 34%

Hospitalized: 39%;

Intensive Therapy Unit: 46%

Encephalopathy: 62%

HR = 1.88 – 1.95 HR = 1.40 -1.85

Taquet, et al., 2021 Lancet Psychiatry



Patients without hospitalization after COVID-19 compared 
with those after influenza or other RTIs

Taquet, et al., 2021 Lancet Psychiatry



Higher risk in the group who had encephalopathy than 
for the matched cohort who did not

Encephalopathy
Encephalopathy

Hospitalization 

Hospitalization 

Matched Cohort without Hospitalization 

Matched Cohort without Hospitalization 
Matched cohort without encephalopathy

Matched cohort without encephalopathy

Taquet, et al., 2021 Lancet Psychiatry



How about in Children and Adolescents ?

n-=3,065 n-=3,739 

66.5% 53.4%

Had any physical 

symptoms

Had 3+ physical 

symptoms

30.3% 16.2%

Fever  Sore throat   headache  tiredness 

No difference in the 

distribution of mental 

health and fatigue  

scores

After 3 months “Post-COVID is different in children and 

adolescents to adults and one should 

not extrapolate from the adult literature 

to decide policy and services for 

children and adolescents.”

Stenphenson et al., 2021



Hong Kong Data – Ongoing project

Chronic fatigue

Cognitive difficulties

Mood Problems 

Sleep Problems 

Persistent Olfaction 

dysfunction 
Dysbiosis 

associated with 

coronavirus 

Long COVID - neuropsychiatric sequelae associated with altered gut microbiota?

Captured 

by Digital 

Mental 

Health

Platform

Hidden 

under-

detected

Supported by 

Study design: Prospective longitudinal follow up of COVID-19 survivors 

and the general population age-sex matched non-COVID controls.



Preliminary data 

14.5%

9.7%

4.8%

6.4%
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Joint guideline on the management of long COVID

NICE, SIGN and the Royal College of General Practitioners have published a joint guideline on identifying and managing the 
long-term effects of COVID-19 (‘long COVID’) in adults, young people and children.
• A holistic approach to assessment is essential 
• There is no unique approach to evaluating possible long COVID.

Follow-up, continuity of care and service organization 

Spans health and social care, primary and secondary sectors  multidisciplinary service

Planning care and management
Supporting self-management and rehabilitation (who to contact for 

help, and sources such as support groups, social prescribing, 
online forums and Apps)

Rehabilitation should be individualized and patient-led, with 
assessment by health professionals

Investigation and referral 
Provide routine investigations such as X-rays, blood tests, 

exercise tolerance test

Rule out other diagnosis 

 integrated multidisciplinary assessment service

Identification and Assessment of Long Covid
Symptoms can be non-specific, fluctuate and vary between 

individual
Holistic approach to assessment is essential



Assessment of LONG COVID
• No laboratory test can distinguish long covid from other etiologies
• Basic panel of lab tests might be considered between 4-12weeks 
• Additional testing after 12 weeks if symptoms persisted

Source: Centers for Disease Control and 

Prevention Center for Preparedness and 

Response



Assessment of LONG COVID
Symptom checklist and assessment tools to monitor the LONG COVID condition

Self-reported 
questionnaires

Cognitive 
Assessment 

Exercise Tolerance 
test

Blood pressure and 
heart rate

Specific imaging tests for evaluation of Long covid? Brain MRI with brain fog?
More evidence is needed

Source: Centers for Disease Control and 

Prevention Center for Preparedness and 

Response



Management of LONG COVID
The guidelines for treating and managing long covid is evolving.

Summary of NICE, SIGN, and RCGP rapid guideline for managing the long-term effects of covid-19

Self-monitoring; 
Provide adequate information and advices 
for self-management
Investigation and referral
Comprehensive examinations

Self-management and supported self-
management

Multidisciplinary rehabilitation

Support for older people and 
children

Assess physical, psychological and psychiatric 
aspects of rehabilitation

Work with person to develop personalized 
rehabilitation and manage plan - Encourage people 
to monitor progress

Management of fatigue should be a key 
component, followed by cognitive impairment

Consider additional support and referral 
for specialist advice, especially for 
children and older people



Multi-disciplinary management 

Ani Nalbandian  et al., 2021 nature medicine

Harnessing the capabilities 

of digital technologies

Guided therapy

Self help 
intervention

Cognitive 
assessment 

Self monitoring



Telemedicine can help

Using technology like 
AI, chatbots to 

deliver intervention Telemedicine
Remote medical 
assistance via 
computer  Online Resources

TM resources available from 
professional and regulatory 
agencies during the age of 

COVID-19

Digital Tech

Portnoy et al., 2020,Journal Allergy Clin Immunol Pract



Digital Mental Health Platform – Assessment 

Mood and Sleep record                   Self-assessment 

1. Dynamic assessment 

of the multiple facets 

of mental health and 

cognitive status over a 

time period

2. Allow timely and 

ambulatory 

measurement



Digital Mental Health Platform – Intervention 

Transdiagnostic 

approach:

• Targeting Sleep, 

Depression and Anxiety

• Treatment components 

and sequence will be 

formulated based on 

participants’ profile

• Self-pace, fully-

automated approach



Implication to policy
Provision of self-

management 
strategies

Multidisciplinary 
service 

(integrated Covid 
clinic?)

Continuation of care
Digital approach 

provide care/education

Constantly review the 
approach based on the 

emerging evidence



Summary 

● The pandemic has impacted every aspect of life, resulting in 
increased sleep and mental problems in the general population.

● Long COVID is very common in COVID survivors regardless of the 
severity of the acute infection

● Fatigue, brain fog and shortness of breath are the common long-
lasting symptoms.

● Management of Long COVID is still evolving, a multidisciplinary 
management is necessary.

● Digital approach is a potential and cost-effective way to monitor and 
manage long covid




