


Coronaviruses

Coronaviruses : MeydAn olKOYEVELX LWV, OPLOUEVOL TIPOKAAOVUV VOGO
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OTOV aVOPWTO KoL AAAOL TIPOKAAOUV VOGO 6TA (WA OTIWG VUXTEPLOEG,
KOUNAEG K.0

OL avOpwTLvol coronaviruses mpokaAoVV HTILo VOGT|UATA, OTIWG TO
KOLVO KPUOAOYT O

- Ag0TEPO GE CLYVOTNTA AITLO KOLVOU KPUOAOYTLATOG

0%V coBapo aVaTIVEVGTIKO GUVS OO -Severe acute respiratory
syndrome (SARS), slval pia toyevi)g avamvevotikn) Aolpwén mov
TPOKAE(TAL a0 TOV coronavirus, tov SARS-associated coronavirus

(SARS-CoV)
- SARS- CoV
- MERS-CoV

*  SARS-CoV-2
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Cause: Coronavirus

Aligned with former outbreak of:

* Middle east respiratory syndrome
(MERS)

Severe acute respiratory syndrome
(SARS)

SARS-CoV-2
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Envelope (E) protein |

- Assembly and
morphogenesis of virions

- Pathogenesis

Spike (S) protein Y

- Virus entry

- $1 subunit: binding to
host cell receptors

- S2 subunit: fusion of viral
and cellular membranes




Binding and viral entry via membrane fusion or endocytosis

SARS-CoV 2 on interaction of S1 (spike) glycoprotein with Receptor
@ Binding Protein (RBD) on membrane receptors
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SARS

To cofapo o0&V avamvevoTiko cuvdpopo (Z0AY), yvwoTto Kal
w¢ SARS, ( severe acute respiratory syndrome) €lval LOYEVY|G
VOOOG TOU OVOTIVEVOTIKOU OUOTILOTOG 1) OTIOLX TIPOKAAELTAL
oo ToV Kopovoio tov SARS.

Mua embnpio SARS kataypdagnke amd tov NoéufBpio tov 2002 pgypl Tov
IovAto Tov 2003 otn vota Kiva.

YUVOALKA Kataypapnkayv 8.098 meplotatika o 37 XWPEC kat 774
OdvaTol, Ue Ta TEPLOGOTEPA TIEPLOTATIKA Vo TTapatnpovvtal otnv Kiva
kat Xovyk Kovyk (Bvntoémta 9,6%), ovpgwva pe tov II0Y

Ta teAevtaia meplotatikd kataypd@nkav to 2004 kot anod Tote SV £XOVV
avo@epOel vea.



SARS

To 2017, KwvéloL ETIOTNUOVES AVAKOLVWO OV OTL O LOG TIPOEPYXOTAV
attd VUXTEPLOEC TwV oAaiwv TG emapyiag Tovvav pe
evélapeco Eeviotn ™ pooyoyaAn -Civet

To 2002-03, LooYOYAAEG TTOL TTWANONKAV YIO KPEXG OE TOTILKEG
ayopeg ¢ emapylag I'iovvav e Kivag petépepav tov 10 SARS amo
TOUG VUXTEPLOES 0TOVG AVOPWTIOUG.




SARS

rupuntopata tov SARS
» Apxilel pe flu-like ocvumtwpata, cuvnOWG 2-7 HEPEG
usré( TT UOALVOT), LEPLKEG POPEG Kol TTdvw oo 10
LEPES
* YYnAO mupeto
* 'Evtovn komwon
* KepadaAyia
- AdaBeoia
* Muadyieg
* ATTwWAEL0 OPEENG
* ALXpPPOLEC



SARS

YTT) CUVEXELX TIPOCBAAAEL TOUG TTVEVLOVEG

* ENpog Brxag
« AVoTtvolx
° Yﬂoﬁvyovcx_lui(x OV UToPEL va elval Bavatneopa
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MERS

[IpokeltaL yla Eva veo oteAexoG kopovaiol Tov Stagepel amd Tov SARS-CoV,
TOV Kopovaio ov mpokaieoe tnv emdnuia SARS to 2003, aAAd kal amo
TOUG UTTOAOLTTOUG KOPOVAIOUG IOV £XOVV ATTOUOVWOEL PEXPL CTIUEPO OLTIO TOV
avOpwTo.

O veog kopovaiog (MERS-CoV) amopovwBnke yia mpwtn popd amo acOeveig
Le coapo o0&V AVaAMVEVOTIKO 6VVSpopo, otnv Apafikr Xepodvnoo, To
YemteufBplo tov 2012.

MERS-COV

Middle East Respiratory Syndrome



MERS

H Aolpwén ekdnAwvetoal cuvnBws w¢ TTVEVHOVLA, LIE ELLPAVIOT
o&elag, coBapng vOoOoL TOV VATIVEVGTLKOU, LLE TTVPETO, BNXa,
SVOTIVOLX KAL AVATIVEVOTLKN SLUOXEPELQL.

Ta Tapamdvw cupuTTOUATH Kol onpela TNS vooov, Baci{ovTol
0TI UEAETT) TIEPLOPLOUEVOL aPLOLOV KPOVOUATWV Kol EVOEXETAL
va aAAGEoLY OTav Ba elval SLABECLUEG TIEPLOCOTEPES
TIANPOPOPLEG.

Y€ APKETEG TMEPLTITWOELS 1 AOLUWEN €XEL 00N YN OEL OE EUPAVIOT
emiAokwv (080 ZVvdpopo Avamvevotikng Avoyxepetag (ARDS),
VEPPLKT] OVETIAPKELA, TIOAVOPYOVIKT AVETIAPKELN, OLATOPOYES
™G NG, mepkapditida) 1 kat Bavaro.



SARS-CoV-2

To 2019 €vag véog coronavirus (2019-nCoV), severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)

EUPAVIioTNKE 0TOVG TeEAevTAloVG unves Tov 2019 otV TOAN
Wuhan ¢ Kivag

E€amAwOnke oL ypniyopa - WHO mavénuia to Maptio tov
2020

0 SARS-CoV-2 €lval LOC 0 OTIOLOC £XEL YEVETIKEC
OLOLOTT)TEC HUE TOV KOpovoio SARS (SARS-CoV)
(79,5%)



SARS-CoV-2

[TioteveTal OTL £xel MpoEAevon amd ToUS LoVS IOV EVSOKLLOVV 0€ (WA KAl
OUYKEKPLUEVA OTLG VUXTEPLOES UE TIG OTTolEG el LPMAT) cvoxETion (96%).

‘Epevva ev e€eAiel amd tov PeBpovapio tov 2020 mpoomabel va
eEAKPLBWOEL AV TIPOEPXETAL ATMEVOELXC ATIO TIC VUXTEPLOEC 1] VTNPEE
EVELANESOC EEVIOTIG, OTIWC 0 TTAKYOALVOG




8 December 2019
Onset of the first recorded case in
Wuhan

31 December 2019

First report of 27 cases of pneumonia
with unknown cause in Wuhan, China

December January

9 January 2020

China announced the identification of
a novel coronavirus as the causative
agent of the pneumonia outhreak

13 January 2020
Case of a traveler from
Wuhan was confirmed
in Thailand

transmission was

confirmed

28 February 2020
WHO risk assessment increased to
very high on the global level

11 February 2020
ICTV named virus SARS-CoV-2 and
WHO named disease COVID-19

February

11 March 2020
WHO defined COVID-19
as a pandemic

20 January 2020

23 January 2020
Wuhan city was
locked down

Hurman-to-human

2 October 2020
»34,000,000 cases and
>1,000,000 deaths

29 January 2020
The coronavirus
spread to all 34
provinces across
China

30 January 2020
WHO declared a
PHEIC alert




Envelope (E) protein |

- Assembly and
morphogenesis of virions

- Pathogenesis

Nucleocapsid (N) proteini|
- Replication and

Spike (S) protein Y

- Virus entry

- $1 subunit: binding to
host cell receptors

- S2 subunit: fusion of viral
and cellular membranes




Spike (S)

Nucleocapsid (N)

Membrane (M)

SARS-CoV-2 Host Receptor
(ACE2)

Envelope (E)

RNA viral genome

SARS-CoV-2 Spike protein
N

ACE2 receptor

Spike protein

C
S2




MnNXaVIGHOG ELGOSOV TOV LOV
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(A) H spike mpwteivn ¢ emupaveiag decpueveTal 6TOUG VTTOS0XELS TOV

UETATPEMTIKOV EVIONOV TNG ayysloteveivng 2 (ACE2) otnv emipavela

TWV KUTTAPWV CTOXWV : OTH KUTTAPA TOU KATWTEPOU AVATIVEVGTIKOV, OTNV
KAPOLA,VEPPOUG KAL YOO TPEVTEPLKO

(B) H Tomov II StapepuBpavikn npwteaon ths oepivnyc (TMPRSS2)
deopevetal kal Staomd tov ACE2 vmodoyea.

(C) n amodounuevn ACE2 koL n evepyomoimuévn spike mpwteivn
SLEVKOAVVOLV TNV €(0050 TOV LoV

H éx@paon t™¢ TMPRSS2 aviavel tnv kKuttapiki) tpocAnym tov 1ov



COVID-19
VWhat are mutations?

Like all viruses, SARS-COV-2 has been mutating since it emerged in late 2019.
Mutations - changes in genetic code - in a virus's spike protein can affect its
ability to infect cells.

Spike protein------.
The part of the .
virus that enters

the human cell

Mutation
//‘ -‘\‘
An amino acid changed from
a D (aspartate) to a G (glycine)

at position number 614 of
the viral spike proteins.

-~ ACE2 receptor
The gateway the
coronavirus uses to
enter human cells

Human cell @
() (SO

Souree: WHO, CDC | Neverniber 29, 2021 @AJLabs




Currently designated Variants of Concern:

United
+S:484K n

Alpha B11.7# GRY 201 (V1) Kingdom, 18-Dec-2020
Sep-2020

+3:452R

Brazil,
P.1 + -
Gamma GR/S01Y V3 20J (V3) S:681H NOV-2020 11-Jan-2021




United States of
B.1.427/B.1.429 GH/452R.V1 20C/S.452R America,
Mar-2020

B.1.525 G/484K.V3 20A/S484K countries,

Dec-2020

9-Mar-2021

17-Mar-2021

United States of
lota tk [ 20C/S:484K America,
Nov-2020

24-Mar-2021




COVID-19
How Omicron compares

The WHO considers Omicron's global risk to be 'very high'. Omicron is a
highly divergent variant with a high number of mutations.

Countries/territories reported in

Multiple countries

November,
2021 ’ At least 10

Delta
B.1.617.2

B South Africa
May,

Beta 2020

A United Kingdom
o September,
Alpha 2020
B.11.7

Analysed sequences uploaded to GISAID with specimens collected from ¥ P d- Too ew's es
20 Septermnber to 19 November 2021 — o e

No new samy|
@ (§ 105 H0) - known number as of Novernber 28, 2021
PRI  Source: WHO, nference.com | November 29, 2021




individual

4 N

Ventilation

Contact .




KAwvikn elkova

Amo ta aroua oV Ba uo)\UVGOUV 1 Tr)\aovornra (81%) O
napauewa 0OV unrmuarucn 1 B0 EXELNTILX CUUTITWUATA
LLE T TTLOL TIVEV uovwc

» TVPETO (99%), koTIWOM (70%), Enpos Prixag (59%), tapaywyn PAevvag
(27%), Kol GAAX CUUTITOUATA OTIWG KEPAAAAYLA, LVAAY A, avoouia

‘Eva ’nococro uucporspo (14%) Do eppavicel GoBapa
OLUTITOHATH, SUOTIVOLN, VTTOEELX KAl avomvsucrum
dvoyxepela kKol TOava Ba amaltnOel pnxavikog agpLoIOg

Eva mocooto (5%) Ba eppavicovy cofapt} vevpovia kot
LEONG Bapurnrag £WG TTOAV cofapd cuVSPOLO oEsog
OAVOTIVEVO TLKOU GUVSpouou (ARDS) pe v su(pocvwn
onymng, onmtikoV shock, kat ToAvopyavikn avemdpkeLn



COVID-19

SYSTEMIC /- RESPIRATORY

Minor: fever, fatigue, headache = Minor: dry cough, sore

Major. hypoxemla, dyspnoea, S | throat, runny nose,
e N - sneezing, shortness of

breath
Major. Hemoptysns,

INTESTINES CIRCULATORY
Diarrhea - white blood cells




——




[TaBoyevela TG covid-19 vooovu

Evepyomoimon twv toll-like receptors (TLR 3, 7, xat 8) anod to maboyovo
- pathogen recognition receptors (PRRs) svepyomolel tnv mapaywyn)
LVTEPPEPOVWV KL CUPPOT) AEUKOKUTTAPWV

o 0 Babuog evepyomoinong g QUOIKNG avooiag oxeTileTol pe To fabuo
NG AOLUWENG —ETEPOYEVTG ATIOKPLOT LETAEY TwV aecBevwv covid-19.

H emixTnTn avoolakn amdavtnon apyilel pe v mapaywyn IgA, IgG, kot
IgM avtiocwpdtwyv
o IgA xatLIgM : oe 5 pepeg
o IgG: petd T 14 pepeg
* Zofapn vOOOG ETAYEL TNV TTAPAY WY VYMAGTEPOL TITAOU
AVTLIOWUATWV



[TaBoyevela TG covid-19 vooovu

Agp@oTtevia : otabepo VPN OTIC GOBAPES AOLUWEELS

Mia emapkng T kuttapikn amokplon (CD4* kat CD8* T cells)
oXETI(ETAL PE NTTLOL VOGO

e OLNALKIWUEVOL ELPOVIOVV AVETIAPKELN GTNV AVOYEVVIOT) KAL
evepyotoinon twv naive T cells

YtV covid-19 vooo n amopuOuion thc oporootaciag twv T
AEPPOKVTTAPWV Oewpeital OTL Elval 0 KOPLOG PNYAVIOUOG
oofap11G VOGOU GTOUG UTIEPT)ALKEG

e YYmAa emineda IL-6, IL-1B3, TNF-a kol dAAwv Selktwv
PAEYHOVNG



[TaBoyevela TG covid-19 vooovu

AoBevelg ov meBavav and SARS CoV-2 Aolpwén
ep@avi¢ovv BAARN Tov ToWUATOS TWV KLPEAISWV KaL
Sdyvtn kuPeAdikn) BAGPN mov odnyet oe ARDS.

‘Ouws oe oxeon Ue To KAaoowko ARDS, oL cuyKekpLUEVOL
aocBeveic epavidovy vmaotepo Baduo OpopuBwoewv ota
TIVEVLOVIKQ XYYELX YEYOVOC TTIOV UTIOSELKVVEL EVAV
LEYAAVTEPO POAO TNG UIKPOAYYELOTIAOELNG 0TV TTABOoYEVELX
tov covid-19 related ARDS



Risk factors

HAwla
Yréptoaon Kol KapSLoayyeLaKT) VOGOG

AvoocoavemdpkeLa
®VAo —has it any role?



Acute C licati f COVID-19
Neuropsychiatric

* Cerebrovascular accident

* Large vessel disease

* Encephalopathy, delirium

* Anosmia, ageusia
Respiratory

* Pneumonia

* Hypoxemic respiratory failure, ARDS
Cardiovascular

* Arrhythmia

* Myocarditis
Hematologic, Vascular

» Coagulopathy

* Thrombotic events
Renal

* Acute kidney injury
Gastrointestinal, Hepatobiliary

* Diarrhea

* Acute liver injury
Musculoskeletal

* Rhabdomyolysis
Dermatologic

¢ Livedo reticularis

* Maculopapular or urticarial rash

Post-COVID Symptoms, Sequelae
Neuropsychiatric

* Neurocognitive deficits

* Mood changes

* Sensory & motor deficits

* Chronic fatigue and sleep disruption
Respiratory

* Persistent dyspnea

¢ Chronic cough
Cardiovascular

¢ Chest pain

¢ Palpitations
Hematologic, Vascular

* Persistent or recurrent thrombosis
Renal

* Chronic kidney disease
Gastrointestinal, Hepatobiliary

* Persistent liver dysfunction
Musculoskeletal

* Muscle wasting

* Weakness

* Deconditioning
Dermatologic

¢ Hair loss




MULTI-SYSTEM
NFLAMMATORY
SYNDROME IN
HILDREN
(MIS-C




Diagnosis for COVID-19

Current Diagnostic Tool for COVID-19 RT-PCR

Q<inoy 8 > 7

Gene Amplification
Sample Collection Genetic Anaylsis Result Check

Celltrion’s COVID-19 RDT KIT
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Sample Collection Rapid Diagnostic Test (RDT) Result Check
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Exposure Incubation T Symptoms ) Recovery
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RT-PCR test
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Rapid Antigen test
Antibody test (IgM)

Antibody test (1gG)

Time after onset of symptoms




The Critical Role of Laboratory Medicine in COVID-19
(Modified from: Lippi et al, PMID: 32191623)

Sars-CoV-2 S ———
- ' Epidemiological JJRT-PCR-.M&

‘ L Surveillance :nAﬁRS'COV-Z

e — R o

Staging

\ Overt Disease + Prognostication ‘Tests
(See

Therapeutic Monitoring

Recove Epidemiological Anﬁ'SARS-COV-Z
i Surveillance antibodies




How some of the different Covid-19
vaccines compare

Technology/company

Suitable for people
with weak immune
systems

Number
of doses

Other vaccines using

Storage this technology

RNA
Pfizer-BioNTech
Moderna

v

=

Pfizer-BioNTech:
-70C and 2-8C for
up to 5 days
Moderna:

-20C for 6 months
and 2-8C for 30 days

No other licensed vaccines

Viral vector
Oxford-AstraZeneca
CanSino Biologics

Gamaleya Research Institute
Johnson & Johnson

v/

(Depending on
viral vector used)

to

= B

2-8C

"Whole'virus

Sinovac (inactivated)
Bharat Biotech (inactivated)
Sinopharm (inactivated)
Medicago "K-:-_ .

(virus-like particle)

v/

Whooping cough (inactivated)

g Rabies (inactivated)
Hepatitis A (inactivated)

HPV/cervical cancer
(virus-like particle)

Protein subunit
Novavax:
Chinese Academy
‘of Sciences.

AS 0 6 Janany 2021, Soucces Compary SMNGIV

Hepatitis B




The different types of COVID-19 vaccines ap

Vaccines will play a major role in ending the COVID-19 pandemic. HRISSERASHr BOrRORSHD
COVID-19 vaccines have already been proven highly effective at preventing severe illness, hospitalisation and death.

Approach How does it work? SARS-CoV-19 vaccines”  Similar vaccines

Inactivated or attenuated virus - Uses a form of the virus Sinopharm, Cholera, Polio, MMR,
that has been inactivated or weakened Sinovac Yellow fever,
so it doesn’t cause disease, TBC
but still generates an immune response

Viral vector \ Uses a virus Gamaleya Research Inst. (Sputnik V), Ebola
(non-replicating) . that has been genetically engineered AstraZeneca and Univ. Oxford,
. sothat it can’t cause disease CanSino Biological Inc.,
but produces coronavirus proteins Johnson & Johnson
to safely generate an immune response

Protein subunit . . Uses harmless fragments of proteins EpiVacCorona, Seasonal influenza,

that mimic the COVID-19 virus Novavax Hepatitis B,
to safely generate an immune response Tetanus

Synthetic DNA fragment (plasmid) Inovio None (new tech)
that encodes a COVID-19 antigen

Typically the RNA segment Pfizer/BioNTech, None (new tech)
of the viral genome Moderna,

that codes for the virus spike protein Curevac

(or other antigenic region) is prepared

in a suspension of lipid nanoparticles

What else do vaccines contain?  Why are they there?

Adjuvants To enhance the immune response and reduce the dose of antigen needed,
e.g. by stimulating the body to produce more antibodies
or a longer-lasting immune response

Lipid nanoparticles (NLPs), Encapsulate and protect the RNA and help it enter the body’s cells
present in RNA vaccines only where the RNA can start producing the desired protein
— that will produce the antigenic response

*Mention here is for illustrative purposes only and does not signify endorsement by the InterAcademy Partnership (IAP).
Other vaccines produced using similar processes may be equallyor more effective or still under trial. Icons designed by Freepik from Flaticon.com.




The Cost Per Jab Of Covid-19
Vaccine Candidates

Reported cost per dose of selected
Covid-19 vaccine candidates”

MRNA-1273
(Moderna) %

CoronaVac
s @
S
(Pfizer & BioNTech) Q

Gam-COVID-Vac Sputnik V

(Gamaleya Scientific g $10
Research Institute)

&&=
JNJ-78436735 =
(Johnson & Johnson) 0

ChAdOx1 nCoV-2019
(University of Oxford/ g

AstraZeneca)

* As of Dec 01, 2020. Some trials are still ongoing. Final prices subject to change.
Sources: Reuters, Financial Times, CNBC, Russian Ministry of Health

@®OC statista %a




Age < 50 yr. Healthy

COVID-19-like or COVID-19-confirmed illness Room Air

Self-quarantine at home, Contagion Control
. -

Age250yr.ora
Single Comorbidity
BMI > 30 kg/m?, Pulmonary Dz, DM, CVD, CKD, Cancer

Watchful Waiting

- - - -

Immediately 2 2 Antivirals
HCQ 200 mg po bid with Azithromycin 250 mg po bid or Doxycycline 100 mg po bid
or Favipiravir 600 mg po bid alone

Comblete Self- ]
Quarantine

Pulse Ox
Deliver
Home 0,
If Needed

Re-evaluate
Mgt Hospitalize



