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1. Case definition of COVID-19

1.1 Possible case
Any person meeting the clinical criteria
1.2 Probable case (ICD-10: U07.2)

Any person meeting the clinical criteria with an epidemiological link
or
Any person meeting the diagnostic imaging criteria

Confirmed case (ICD-10: U07.1)

Any person meeting the laboratory criterion
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2. Etiology of COVID-19

2.1 Cause of COVID-19 (SARS-CoV-2 virus)

2.1.1 SARS-CoV-2 virus taxonomy
Family: Coronaviridae
Subfamily: Torovirinae
Subfamily: Orthocoronavirinae Rell
Genus: Alphacoronavirus
Genus: Betacoronavirus
Subgenus: Embecovirus
Subgenus: Merbecovirus ¥ | 1
Subgenus: Norbecovirus B e L. T
Subgenus: Sarbecovirus
Species: SARS-CoV-2 virus
‘ammacoronavirus
- Deltarornnavirinc
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2. Etiology of COVID-19

2.1 Cause of COVID-19 (SARS-CoV-2 virus)

2.1.2 SARS-CoV-2 virus characteristics

RNA spheric virus with envelope

The virus size is aprox. 50 nm-140 nm

The virus first time was isolated in January 2020 (Wuchan, PRC)

The virus has spike glycoproteins on external surface

The spike glycoproteins are the “hooks” for cells

Under electron microscope the virus has the “corona” view
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2. Etiology of COVID-19

2.1 Cause of COVID-19 (SARS-CoV-2 virus) GeasMachice
2.1.3 SARS-CoV-2 virus structure

Genetic code of the virus (RNA)

Lipid membrane (LM)

Spike glycoprotein (S)

Membrane glycoprotein (M)

Nucleocapsid protein (N)

Envelope glycoprotein (E)

Hemagglutinin esterade protein (HE)
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2. Etiology of COVID-19

2.1 Cause of COVID-19 (SARS-CoV/-2 virus)

2.1.4 SARS-CoV-2 virus mutant strains origin

The most important mutant strains and theirs origin:

United Kingdom (Rambaut, 2020)
South Africa (Tegally, 2020)

Amazonia (Faria, 2021)
India (McMenamin, 2021)

Mutations of SARS-CoV-2 virus are usual occurence
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2. Etiology of COVID-19

2.1 Cause of COVID-19 (SARS-CoV-2 virus)

2.1.5 SARS-CoV-2 virus mutant strains influence

Influence of mutant strains on COVID-19 pandemic:

Increase of the disease transmission

Increase of the disease severity

Decrease of protection against re-infection after healing

Decrease of response to vaccines

Decrease response to monoclonal antibodies

Copyright © prion 45 wdd

3. Epidemiology of COVID-19

3.1 A short chronological overview

3.1.1 07.01.2020-The first cases (Wuchan, PRC, retrograde December 2019, COVID-19)

3.1.2 30.01.2020-Proclamation of COVID-19 as the disease of international interest (WHO)
3.1.3 11.03.2020-Proclamation of the COVID-19 pandemic (WHO)
3.1.4 01.07.2020-Occurence in 188 countries

3.1.5 22.09.2021 aprox. 230.327.000 cases, aprox. 4.723.000 lethal cases
P rer—
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3. Epidemiology of COVID-19

3.2 General health influence
3.2.1 Global public health problem

3.2.2 Global lack of vaccines

3.3.3 There are no specific medicines (only experimental medicines)

3.2.4 Possible overload and lack of health care resources (devices, workers, buildings, finance)

3.2.5 Possible overload and collapse of some health care systems
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3. Epidemiology of COVID-

3.3 Special health influence

3.3.1 Rapid and progressive spreading in cases of not conducting anti-epidemic measures

3.3.2 Forming clusters in families, enterprises and in local communities

3.3.3 Very easy transmission by close contact and by respiratory droplets

3.3.4 Free circulation of the virus in general population (cluster is less important)

3.2.5 Globallethal rate 2,051 % (CFR) (influenza CFR: 0,1 %-0,5 %) (21.09.2021)

Flattening the curve,
raising the line.

Acive cases

CBBVHiEhE B b, A mad: Goran BaviE

3. Epidemiology of COVID-19

3.4 Places of high risk for infection with SARS-CoV-2 virus

3.4.1 “Hot spots” for SARS-CoV-2 virus transmission

Hospitals and other health care facilities

Long term health care fa es

Own accomodation (intesive social life and gatherings)

Restaurants, bars, night clubs, discotteques

Working places in facilities and enterprises

Kindergartens, schools, faculties

Family gatherings

Sport and religious mass gatherings

Facilities and places of closed types (prisoners, shelters, ships, airplanes)
Public transportation
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3. Epidemiology of COVID-19

3.5 Gobal differences of the pandemic/epidemic

3.5.1 Different manifestation of pandemc/epidemic in different parts of the world

China-The first epidemic

Italy-Surprise and unwillingness

United Kingdom, United States, Brazil-Unwi ess for preparati
France-Partially preparation

Germany-Preparation

Sweden-Immunity of colective???!!!

South America-Delay of onset of the pandemic

Australia, New Zealand-Excelent isolation

Africa-Unknown outcome
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3. Epidemiology of COVID-

3.6 On-line databases

3.6.1 Online databases for monitoring of global pandemic state

COVID-19 Dashboard by the Johns Hopkins University (JHU)

World of meters corona virus cases

WHO numbers at glance
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3. Epidemiology of COVID-

3.7 Spreading of the pandemic

3.7.1 The first traces of spreading the pandemic

China-Onset of the pandemic (Wuchan, region Hubei)

China-Spreading of the pandemic across China

South Korea

Iran

Italy

After the first 11 weeks of the pandemic COVID-19 is rapidly spreaded across the world
In the 2021 year there is no part of the world which is the “COVID-19 feee”
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3. Epidemiology of COVID-19

3.8 Origin of the pandemic

3.8.1 Researching of origin of the pandemic

Origin of the pandemic is still unkown

The first cases are related to the “wet market” (Wuchan, PRC)

Possible zoonotic origin of the disease (bats and other animals)

Transmission between humans overshadow zoonotic origin

Serological tests of frozen plasma samples may indicate early onset of thi
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3. Epidemiology of COVID-

3.9 Transmission of COVID-19
3.9.1 Ways of COVID-19 transmission

Incubation of COVID-19 is 2-14 days, rarely more than 14 days

Transmission by respiratory droplets is dominant way of transmission

Transmission by aerosol is not officially aproved but cannot be ommited

Transmission by close contact with illed person

Vertical transmission from mother to child (transplacental)

Transmission is possible by body secretions but rarely (saliva, stool, semen)

Person is contagious aprox. 1-2 days before onset and up to 10 days from onset
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3. Epidemiology of COVID-

3.9 Transmission of COVID-19
3.9.1 Ways of COVID-19 transmission

Transmission of COVID-19 depends on:

Characteristics of SARS-CoV-2 virus (mutant strain)

The disease severity and other factors of illed person

Health conditions of infected person (immunized person)

Circumstances of transmission (close contact without face mask)
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4. Pathophysiology of COVID-19

4.1 Pathophysiological manifestations of COVID-19
4.1.1 Multisystem pathophysiological manifestations of COVID-19

Damage of lungs is main pathophysiological manifestation even months after disease

Chronic inflammation

Multisystem inflammatory syndrome (MIS)
n of immune system

Coagulopahites

Mitochondrial dysfunction

“Citokynes storm”, “Bradikinin storm”
Dysregulation of vegetative nervous system
Chronic heavy fatigue
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5. Diagnostic of COVID-19

5.1 Labaratory diagnostic procedures for verification of COVID-19

Nucleic acid amplification tests (NAATs):
<Reverse-transcription polymerase chain reaction test (RT-PCR)|
-Isothermal amplification (ITA)

-CRISPR-based assays

-Next-generation sequencioning

Rapid antigen immunochromatography stripe test (RAgT)
Rapid antibody immunochromatography IgM/IgG stripe tests
ELISA 1gG/1gM test
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6. Clinical characteristics of COVID-19 21

6.1 Clinical degrees of the disease severity

Q
O
6.1.1 Asymptomatic cases ;QQQ%% %
6.1.2 Mild cases 'ﬁ

6.1.3 Moderate cases
6.1.4 Severe cases

6.1.5 Critical cases

22.09.2021.
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6. Clinical characteristics of COVID-19

6.2 Groups of symptoms and signs of the disease

6.2.1 Symptoms and signs of respiratory system
6.2.2 Symptoms and signs of musculo-sceletal system

6.2.3 Symptoms and signs of gastro-intestinal system
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6. Clinical characteristics of COVID-19

6.2 Groups of symptoms and signs of the disease

6.2.4 Symptoms and signs of cardio-vascular system
6.2.5 Symptoms and signs of neurological system

6.2.6 Symptoms and signs of urinary system

@ biin e a6

6. Clinical characteristics of COVID-19

6.2 Groups of symptoms and signs of the disease

6.2.7 Symptoms and signs of hepato-biliary system
6.2.8 Symptoms and signs on skin

6.2.9 Symptoms and signs of oculary system

22.09.2021.
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6. Clinical characteristics of COVID-19

6.3 Comorbidities as factor of the disease severity

6.3.1 Chronic diseases of cardio-vascular system

6.3.2 Diabetes mellitus

6.3.3 Chronic diseases of respiratory system including COPD

6.3.4 Cancer (especially cancer of lungs, haematological cancer, metastases)
6.3.5 Chronicinsufficiency of kidneys

6.3.6 Transplantation of organs

6.3.7 Transplantation of stem cells

6.3.8 Over body weight

6.3.9 Other difficult chronic diseases

6.3.10 Smoking of tabacco
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6. Clinical characteristics of COVID-19

64 The long COVID 19’

Term the “long COVID-19":

~Symptoms and signs of COVID-19 persists up to 12 weeks from onset of the disease

-Smaller group with respiratory symptoms

-Larger group with general symptoms
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6. Clinical characteristics of COVID-19

6.5 The “post COVID-19"

6.5.1 Term the “post COVID-19":

\ <
-Symptoms and signs of COVID-19 persists more than 12 weeks from onset of the disease

-Broad range of new or existing symptoms and signs in continuity

-Multi organ effects and manifestations




Comyriatit & ey dr. ad: Garan Bavie

6. Clinical characteristics of COVID-19

6.6 Outcome of the disease

6.7.1 Case fatality rate (CFR) is % of lethal cases among all confirmed cases

6.7.2 Infection fatality rate (IFR) is % of lethal cases among all infected cases

6.7.3 Case fatality rate (CFR) globally is 2,051 % (22.09.2021) (changeable)

6.7.4 Case fatality rate (CFR) on onset of the pandemic was over 10,0 % (ltaly, Sweden)

6.7.5 Infection fatality rate (IFR) is 3-5 x smaller from case fatality rate (CFR)
Hosptalizationswere & times igher
and deathy 12 tmes higherfor COVID-19 patents
Vit reported undery u

22.09.2021.
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7. Treatment of COVID-19

7.1 Simptomatic therapy of the disease
7.2 Specific antibiotic therapy of bacterial complications

7.3 Experimental medicines

7.3.1 Inhibitors of viral RNA synthesis:
-RNA-dependent RNA polymerase (RdRp) inhibitors

- Protease inhibitors (Pls)
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7. Treatment of COVID-

7.3 Experimental medicines

7.3.3 Monoclonal antibodies

7.3.4 Human convalescent plasma (CP)

10
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7. Treatment of COVID-19

7.3 Experimental medicines

7.3.5 Immunomodulators:
-Corticosteroids
-Interferons (IFN)
-JAK inhibitors
-Cytokine blockers

22.09.2021.
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7. Treatment of COVID-19

7.4 Supportive non-medicine therapy of the disease

7.4.1 Oxygenotherapy (OTh)
7.4.2 Extracorporeal Membrane Oxygenation (ECMO)
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8. Public health response to COVID-19

8.1 General anti-epidemic measures

8.1.1 Mandatory wearing of protective masks over nose and m in closed places

8.1.2 Mandatory wearing of protective masks over nose and mouth in open if it is no distance
8.1.3 Desinfection of hands and shoes when entering and leaving public buildings

8.1.4 Measure of social distance of 2 m in all public places and buildings

8.1.5 Measure of hygiene and desinfection in all public buildings and in homes

11
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8. Public health response to COVID-

8.2 Special anti-epidemic measures

8.2.1 Exclusion from working process people with acute respiratory infection
8.2.2 Prevention to coming to work people with acute respiratory infection
8.2.3 Wearing, hygiene and disposition of personal protective equipment (PPE)
8.2.4 Measures of preventive, current and post desinfection in case of COVID-19

8.2.5 Measures for infected persons and their close contacts
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8. Public health response to COVID- 35

8.3 SWOT analysis-Strengths

L WEAKNESSES THREATS
8.3.1 Motivation of health care workers 1 i

8.3.2 Organization and coordination of activities
- staEnGTHS opporTuNTIES l
8.3.3 Rationally use of health care and other resources W

8.3.4 Hiel cal “pyramid”’ of decisions

8.3.5 Conduction and revision of anti-epidemic measures
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8. Public health response to COVID-

84 SWOT analysis-Weaknesses

8.4.1 Panic behaviour S W

8.4.2 Acting on contrary to coordinated activities Strengths Weaknesses
8.4.3 Weaknesses in health care and in other resources

8.4.4 Parallel systems of decisions O |

8.4.5 Acting on contrary to anti-epidemic measures
Opportunities Threats

22.09.2021.
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8. Public health response to COVID-

8.5 SWOT analysis-Threats

8.5.1 Overload and collapse of healt care system

8.5.2 Harmful consequencies due to acting on contrary to coordinated activities
8.5.3 Fail of health care and other resources

8.5.4 Harmful consequencies due to parallel systems of decisions

8.5.5 Harmful consequencies due to acting on contrary to anti-epidemic measures

o tonduct a SWOT Anatysts
for Vour Small Businass

22.09.2021.
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8. Public health response to COVID-

8.6 SWOT analysis-Opportunities

8.6.1 Strengthening health care sector in context of COVID-19

8.6.2 Control of organization and coordination in continuity

8.6.3 Strengthening health care and other resources thru different programmes
8.6.4 Elimination of parallel systems of decisions

- S SWOT ANALYSIS EXAMPLES
8.6.5 Control of conducting anti-epidemic measures
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8. Public health response to COVID-

8.7 SWOT analysis-Strengths vs. Threats

8.7.1 Education, organization of work, forming work teams, rest, replace of working teams
8.7.2 Prevention, early detection and removing of harmful consequencies

8.7.3 Education, early procurement of devices and materials

8.7.4 Integration of parallel systems of decisions into hierarchical “pyramid” of decisions

8.7.5 Strengthening of restrictive measures due to unconducting milder current measures

13
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8. Public health response to COVID-19

8.8 SWOT analysis-Opportunities vs. Weaknesses

8.8.1 Education, using only verified information, strugle against false information
8.8.2 Disciplinary measures in cases of acting on contrary to coordinated activities
8.8.3 Surveillance over health care and over other resources and early acting

8.8.4 Multi sectorial coordinated activities under hierarchical “pyramid” of decisions

8.8.5 Disciplinary measures in cases of acting on contrary to anti-epidemic measures

22.09.2021.

EBpuright © prins f. mad: Goran P

9. Vaccination against COVID-1

9.1 Platforms for making vaccines against COVID-19 il

9.1.1 Messenger RNA (mRNA) platform

9.1.2 Viral vector non replicating (VVnr) platform
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9. Vaccination against COVID-1

9.1 Platforms for making vaccines against COVID-19 [eeas

9.1.3 Inactivated virus {split virion) platform

9.1.4 Protein subunit platform

14
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9. Vaccination against COVID-19

9.2 Platforms for making vaccines against COVID
9.1.5 Other platforms

Virus-like particles (VLP) platform

Viral vector replicating (VVr) platform

Inactivated virus vector with spike protein on surface platform

DNA vaccines platform
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9. Vaccination against COVID-

9.2 Registered vaccines against COVID-19
9.2.1 EMEA/FDA registered vaccines agains COVID-19

Pfizer/BioNTech/Fosun Pharma (Comirnaty®, BNT162, mRNA)

Moderna/National Institute of allergies and infectious diseases (Spikevax®, mRNA-1273)

AstraZeneca/University of Oxford (Covishield®, Vaxzevria®, ChAdOx1-S, AZD1222, VVnr)

Janssen Pharmaceutical (COVID-19 vaccine Janssen, Ad26.COV2.S, VVnr)
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9. Vaccination against COVID-

9.2 Registered vaccines against COVID-19
9.2.2 Non EMEA/FDA registered vaccines agains COVID-19

Gamaleya Research Institute (Sputnik V®, Gam-Covid-Vac®, rAd26-S+rAd5-S, VVnr)

Sinovac Research and developments (CoronaVac®, 1V, split virion)

Sinopharm/China National Biotec Group (BBIBP-CorV®, IV, split virion, vero cell)

Bharat Biotech (Covaxin®)

15
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10. Conclusions 46

10.1 Geneeral conclusions
10.1.1 Pandemic of COVID-19 will have strong negative influence on health/health care system
10.1.2 Pandemic of COVID-19 will have strong negative influence on economy

10.1.3 Pandemic of COVID-19 will have strong negative influence on decreasing GDP

10.1.4 Pandemic of COVID-19 will have strong negative influence on labour market

CONCLUSIONS

‘,
»

10.1.5 Pandemic of COVID-19 will have strong negative influence on turism

*
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10. Conclusions

10.1 General conclusions

10.1.6 Pandemic of COVID-19 will have strong negative influence on general mortality

10.1.7 Pandemic of COVID-19 will have strong negative influence on mental health

10.1.8 Pandemic of COVID-19 will have strong negative influence on social life

10.1.9 Pandemic of COVID-19 will have strong negative influence on moving peoples and goods

10.1.10 Pandemic of COVID-19 will have strong negative influence on all segments of life

CONCLUSIONS
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10. Conclusions 48

10.2 Special conclusions according to medical and health care aspects
10.2.1 Travelling over international borders only with the “COVID passport”

10.2.2 Entering closed buildings only with the “COVID passport”

10.2.3 Overload of health care systems

10.2.4 Health care workkers as vulnerabile group for COVID-19

10.2.5 Large number of health care workers have died or will die due to COVID-19

This photo contains thousands of photos
of health care workers who have died
due to COVID-19

22.09.2021.
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10. Conclusions 49

10.2 Special conclusions according to medical and health care aspects
10.2.6 Need for mass vaccination of people against COVID-19

10.2.7 Procurement of vaccines against COVID-19 and organization of mass vaccination
10.2.9 By mass vaccination against COVID-19 we make epidmiological barriers

10.2.9 By mass vaccination against COVID-19 we decrease COVID-19 lethality

10.2.10 Mass vaccination against COVID-19 is the only option to stop the pandemic

22.09.2021.
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