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CORONAVIRUSES

Coronaviruses : MeydAn olKOYEVELQ LWV, OPIOHEVOL npom?\ouv VOG0
oTov avlpwmo Kal aAAol TpokaAouv vooo otd {wa OTTwC VUXTEPIOEC,
KAUNAEG K.a

O1 avOpwTivol coronaviruses TPOKAAoOUV ATA VOoNHATd, OTIWE TO
KOLVO KpuoAoynua

o AEUTEPO GE CUXVOTNTA AITIO KOLVOU KPUOAOYNHATOC

O€uU coBapo avamveuoTIKO ouvépopo -Severe acute respiratory
syndrome (SARS), givat pia loysvng avamveuoTikn Aolpwén mou
TPOKAAsital amd tov coronavirus, tov SARS-associated coronavirus
(SARS-CoV)

» SARS- CoV
» MERS-CoV
» SARS-CoV-2




OZY LOBAPO ANAIINEYXTIKO XYNAPOMO -SEVERE
ACUTE RESPIRATORY SYNDROME (SARS)

Cause: Coronavirus

Aligned with former outbreak of:

¢ Middle east respiratory syndrome
(MERS)

* Severe acute respiratory syndrome
(SARS)

* SARS-CoV-2

®

‘'OYim ocav nAlakn oTe@Aavn




CORONAVIRUSES

= Family: Coronaviridae

= Subfamily: Coronavirinae

= EAuTpo@OpoC pe OeTIKNG MOAIKOTNTAC HOVOKAwvVO RNA yovidiwpa,
nepimou 30 kilobases

= To yovidiwpa tou SARS-CoV-2 amoteAsital ano 14 open reading frames
(ORFs)
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CORONAVIRUSES

= 15 pn OOUIKEC TPWTEIVEC TTOU ival
amapaitnTeg yua tov
TOAAATTAQGIACHO TOU LoU

SARS coronavirus

.y - Spike glycoprotein

trimer (5]
= 4 QOMIKEG TPWTEIVEG SO o 2nd RNA genomme
u Spike (S) [‘:;,,__, .L" ‘ 1‘”‘: *::F _ ‘{_, _ Membr?:; protein
- envelope (E) s =3
4{:‘.’"_“ ,-'_ _ - . D
u membrane (M) f{ '-.‘;:_., A _ @7 —— Envelope small membrane protein
i B o pentamer (E}

= nucleocapsid (N)




CORONAVIRUSES

A Envelope (E) protein |

- Assembly and
morphogenesis of virions

- Pathogenesis

Membrane (M) protein J§
Nucleocapsid (N) proteini| - Virus fusion, assembly
- Replication and and budding
transcription

Spike (S) protein Y

- Virus entry

- $1 subunit: binding to
host cell receptors

- S2 subunit: fusion of viral
and cellular membranes

ORF7a
ORF3a E I
11

ORF1b | s

ORF6 ORFS
30 kb

»
A\ 4




CORONAVIRUSES -TMTOAAATNAAZIZMOZ

Binding and viral entry via membrane fusion or endocytosis
on interaction of S1 (spike) glycoprotein with Receptor
Binding Protein (RBD) on membrane receptors

Angiotensin Converting Enzyme (ACE) 2

1 M

Host ribosome
Release of nCOV genome
Assembly of
ssRNA (+ sense, ~30kb in length) mature virion CoV inside
/ golgi vesicle
Translation of viral polyprotein — \
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The severe acute respiratory syndrome coronavirus-2 life cycle.

Virus entry into Host
body via Aerosol
transmission

Transportation of newly formed
viral particles via Golgi vesicles to
the cell membrane and Exocytosis

to the Extracellular space

Protein Biosynthesis in
the cytoplasm and
Release of new Viral
Particles

Viral RNA Replication,
Transcription and
Translation

Binding to the host cell

receptor ACE-2 via S1

subunit of Viral Spike
protein

Conformational
changes in the Viral
Spike protein

Viral and Host cell membrane
fusion via S2 subunit of Spike
protein/ Receptor (Clathrin)
mediated Endocytosis

Entry of Viral Nucleocapsid
into Host cell and release of
viral contents

Anant Parasher Postgrad Med J 2021;97:312-320

Copyright © The Fellowship of Postgraduate Medicine. All rights reserved.



MHMH ANOGPOMINON CORONAVIRUS

= To mBavo reservoir Twv coronaviruses gival ol VUXTEPIOES, aAAd
Bewpeltal mlavo o 10¢ va TEPACE OTOV AVOpWTTO HECW EVOIAUECOU
CEVLOTN : OLIKOOITO N ayplo {wo

Y /S

B ommon Cold Common Cold ommon Cold Common Cold

FHERERTRTRTREIRERTE T4

ZQONOXOI




SARS

= To coBapo ofU avamveuoTIiKO cUVOpopo (Z0AY), yvwoto Kat we SARS,
( severe acute respiratory syndrome) €ival loyeving vooog
TOU avaTVEUOTIKOU CUCTNHATOC 1 omoia TpoKaAsital amo
TOV Kopovolo Ttou SARS.

= Mla emdnpia SARS kataypagnke amd tov NoéuBplo tou 2002 pExpl Tov
louAtlo tou 2003 otn votia Kiva.

= JUVOALKA Karaypacanav 8.098 HEplGTC[TlKC[ oc 37 xwpsg Kat 774
Odavartol, Y Ta MEPLOCOTEPA HEplGTC(TlKCI va mapatnpouvtal otnv Kiva
Kal XovyK Kovyk (Bvntotnta 9,6%), cupgpwva pe tov MNOY

« Ta teAeutaia meploTatika Kataypdagnkayv to 2004 kat amo TOTe O£V EXOUV
avagpepOel vea.

()



SARS

= To 2017, Kive{ol EMOTAPOVEC avakoivwoayv OTL 0 1O TTPOEPXOTAV
amo VUXTEPIOEC TwV omnAaiwy tng emapxiag lMNouvav pe evOIAPECO
Eeviotn tn pooxoyaAn -Civet

* To 2002-03, pooxoyaAeg Tou TWANONKAV YA KPEAG GE TOTIKEG AYOPES
NG emapxiag MNouvayv tng Kivag peteepay tov 10 SARS amo toug
VUXTEPIOEC OTOUG avBpwTTou .




SARS

= Jupmtwpata tou SARS
= Apxilel pe flu-like cupmtwpata, cuvNOwWC 2-7 HEPEC PETA TN
HOAUVON, HEPIKEC POPEC Kal TAvw atmo 10 HEPEC

= YYnNAO MUpeTO

= ‘Evtovn komwon
= KegpaAaAyia

= AdlaBeoia

= MuaAyieg

= ATwA&la 0peéng
= AldppolEg




SARS

= 2TN GUVEXELA TTPOOBAAAEL TOUC TTVEUHOVEG
= ¥npog Bnxag
= AUomvola
= Ymo€uyovaipia mou pmopei va givatl Bavatngopa

T ol




MERS

= [IpOKELTAL YO EvA VEO GTEAEXOC KOopovdioU TTou dlaPepel amo Tov SARS-
CoV, tov Kopovdaio mou poKAaAeoe tnv emonuia SARS to 2003, aAAa Kat
amo TOUG UTTOAOLTTOUG KOpovailoUg TTOU €XOUV ATTOHOVWOEL HEXPL oNpEPA

amo Tov avbpwrto.

= O véog Kopovdaloc (MERS-CoV) amopovwBnKe yla mpwtn @opd amo
acBeveic ye coBapo ofU avamveuoTIKO cUVOPONO, otnv ApaBikn

Xepoovnoo, 1o XemtépBplo tou 2012.

moditied after @crystakyemedialfotaloa.com

€

MERS-COV

Middle East Respiratory Syndrome



MERS

= H Aoipwén ekdnAwvetal cuvnBwe w¢ MYEUMoVid, HE Epgavion ogeiac,

coBapng vOooU TOU avamveUOTIKOU, L€ TTUPETO, Brixa, ducTvold Kal

AVATIVEUOTIKN OUCXEPELQ.

» Ta mapamdvw CUPTTwHAta Kal cnueia tng vooou, Bacilovtal otn HEAETN
TEPLOPIOUEVOU ApIOOU KPOUOHATWY Kal EVOEXETAL va aAAafouv otav Ba

gival OlaOECIPEC TEPLOCOTEPEC TTANPOYPOPIEC.

= Y€ APKETEC TTEPITTTWOELC N AOIPWEN £xEL 0ONYNOEL OE EPPAVIOTN ETIAOKWYV
(O&u Zuvdpopo Avanveuotikng Auoxepetag (ARDS), vewpikn
AVETIAPKELA, TOAUOPYAVIKN AVETAPKELA, OlATAPAXEG TNG

mnéng, mepikapditida) N kKait Oavaro.




SARS-COV-2

= To 2019 €vag véog coronavirus (2019-nCoV), severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) sp@aviotnke 6Toug TEAEUTAIOUG

punveg tou 2019 otnv moAn Wuhan tng Kivag

= EEamAwOnkKe moAU ypnyopa - WHO mavdnpia to Maptio tou 2020

O SARS-CoV-2 €ival 10¢ 0 OTMOI0G EXEl YEVETIKEC OLOIOTNTEC
HE ToV Kopovoio SARS (SARS-CoV) (79,5%)




SARS-COV-2

= [lioteveTal OTL £XEL TPOEAEUON ATIO TIC VUXTEPIOEC (UWYNAN CUCXETION -
96%).

= 'Epeuva ev e€eAi€el amo tov PeBpoudplo tou 2020 mpoomabeil va
e€akpIBWOoEL av TTPOEPXETAL ameUOEeiag amo TIg VUXTEPIOEG N UTTRPEE

evOIAUEDOC EEVIOTNG, OTTWG O TMAKYOAIVOG




SARS-COV-2

8 December 2019
Onset of the first recorded case in
Wuhan

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

31 December 2019

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

11 February 2020 2 October 2020
ICTV named virus SARS-CoV-2 and »34,000,000 cases and
WHO named disease COVID-19 >1,000,000 deaths

December January

9 January 2020

China announced the identification of
a novel coronavirus as the causative
agent of the pneumaonia outbreak

13 January 2020
Case of a traveler from
Wuhan was confirmed —

in Thailand

February

11 March 2020

WHO defined COVID-19

as a pandemic

29 January 2020

20 January 2020 | The coronavirus
Human-to-human | | 23 January 2020  spreadtoall 34
transmission was Wuhan city was  — provinces across
confirmed locked down China

30 January 2020
WHO declared a
PHEIC alert




SEVERE ACUTE RESPIRATORY SYNDROME
CORONAVIRUS 2, SARS-COV-2

Envelope (E) protein |

- Assembly and
morphogenesis of virions

- Pathogenesis

Membrane (M) protein J§
- Virus fusion, assembly
and budding

Nucleocapsid (N) protein'f
- Replication and
transcription

Spike (S) protein Y

- Virus entry

- $1 subunit: binding to
host cell receptors

- $2 subunit: fusion of viral
and cellular membranes
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SARS-COV-2

= H S mpwtelvn amoteAsitatl amo tnv umopovada S1 kat S2
= H S1 deopevetal otov umodoxea pe Tnv RBD meploxn
= HS2 oxnuartilet pe tTnv TMPRSS2 (tumou Il diapepBpavikn
TPWTEACN TNG 0€PivnG) N cathepsin L cUPTAEYHa TOU TTPOAYEL

TNV ouvtnén peta&u Tou 10U Kal ToU KUTTApou

ACE?2 Host cell
membrane

SARS-CoV-2

Possible other receptor
interactions
S protein is heavily Glycosylated + CAyp fectin réceptor (GLR)

N-glycosylation sites * Mannose receptor (MR)
: ; : + Dendritic cell specific intracellular
Fucosylation O-glycosylation sites adhesion molecule-3 grabbing

Sialylation non-integrin (DC-SIGN)
Mannosylaﬂon . "Ver'lymph node'SIGN (L'SIGN)
+ macrophage galactose-type lectin (MGL)

* Toll-like receptor (TLR)
» Glucose regulated protein 78 (GRP78)

Spike (S) protein

U
Viral

S protein membrane



MHXANIZMOZ EIZOAQY TGY 10Y

Viral entry into cell

Membrane

B } 1 Membrane . ’\E} g Z -
« am— | |
b L (;, (/ lonaintes ASS of 2 é‘/ glycoprotein

RNA

Spike protein

. v
—__ Activated Spike protein

P D W e, e W T PP et e et e o Fad
.......................................
-------------------

TMPRSS2

TMPRSS2

Cleaved
ACE-2 Receptor

ACE-2 Receptor

(A) H spike mpwteivn tng empaveiag OecPEVETAL 0TOUG UTTOOOXEIC TOU
HETATPEMTIKOU €v{UPoU TN ayyeloteveivng 2 (ACE2) otnv empavela
TWV KUTTAPWY OTOXWV : 0Td KUTTAPA TOU KATWTEPOU AVATIVEUOTIKOU,
otnv  Kapold, VEQPOUC KAl YACTPEVIEPLKO

(B) H tumou 1l diapepBpavikn mpwteaon tng oepivng (TMPRSS2)
deopevetal Kal diacma tov ACE2 umodoxea.

(C) n amodopnuevn ACE2 kat n evepyomolnpevn spike mpwteivn
OlEUKOAUVOUV TNV £i0000 TOU 10U

H ek@paon tng TMPRSS2 aufavel tnv KUTTApPIKN MPOCANYN TOU 10U @



METAAAAZEIZ TOY IOY - variants

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 protem ------ -

Th pa
virus tha [»'-r
the h Jm N

Mutatlon SARS-CoV-2

DG'I4G

An amino acid changed from
a D (aspartate) to a G (glycine)
at position number 614 of
the viral spike proteins

-- ACE2 receptor

L B
.' The gateway the
coronavirus uses to
enter hu -ﬁwnccll

— BY _NO_ 5 Source: WHO, CDC | Novernber 29, 2021

The WHO has identified five VOCs and eight variants of interest (VOI). Since May
2021, they have been named after the letters of the Greek alphabet starting

with Alpha.

According to this, the next assigned letters were supposed to be Nu then Xi but
according to the WHO, “Nu is too easily confounded with ‘new’ and Xi was not
used because it is a common surname.” @

Human cell




METAAAAZEIZ TOY 10Y - VARIANTS

Currently designated Variants of Concern:

United
+5:484K .
Alpha B11.7% GRY 201 (V1) Kingdom, 18-Dec-2020
+5:452R
Sep-2020
Brazil,
Gamma GR/501Y.V3 20J (V3) +S:681H 11-Jan-2021

Nov-2020




METAAAAZEIZ TOY I0Y - VARIANTS

United States of
B.1.427/B.1.429 GH/452R.V1 20C/S.452R America, 9-Mar-2021
Mar-2020

B.1.525 G/484K.V3 20A/S484K countries, 17-Mar-2021

Dec-2020

United States of
lota 20C/S:484K America, 24-Mar-2021
Nov-2020




On November 24, 2021, scientists in South Africa reported a new coronavirus
variant with a higher number of mutations than were found in other variants. Two
days later, the World Health Organization (WHO) said the new variant, dubbed
Omicron, was a variant of concern (VOC).

COVID-19

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

Earliest o SPke  Prevalence there are at least 50 mutations
samples mutations sequences* Countries/territories reported in On th e n ew Val’i ant, Wi th 32

- e — mutations on the spike protein,

- ~ the part of the virus that enters

AS  ocben 10 .. ¥ A human cells.

Delta 2020 oy,

B.1.617.2 ’, » [

LY ogmber | ‘

P'.I 4 4

BB viow 0

Beta 2020

B.1.351

A o Sth:émb:Er, n

Alpha 2020

B.11.7 ‘

=iz, @




TPOINOI METAAOZHZ

Droplet nuclei -
Infected . . ”
individual " e n F o T e s

Susceptible

®
Droplets individual

>5 um travel <l m*

Long-range transmission

/ N
Vcnulauon
e T

/
Short-range transmission ‘




Pathophysiology of COVID-19.

Binding of the Inhaled SARS-CoV2 to
the ciliated secretory cells in the nasal
epithelium via ACE-2

Containment of the

Viral replication and Local propagati infection with viral
with a limited immune response clearance in about
| AbouiOne. 80% of patients in 10-
fifth of all ‘ ltcays
patients
Involvement of the conducting airways,

upper respiratory tract and migrati
into the lower respiratory tract

o

Invasion and Infection of the Type II
Pulmonary alveolar epithelial cells via
ACE-2

/\

Release of IL-1, IL-6 (major culprit),

1L-8, IL-10, IL-12, TNF-a, IFN-A and Viral replication and release of viral
IFN-B, CXCL-10, G-CSF, GM-CSF, particles with resulting apoptosis of the
MCP-1 and MIP-1a host cells
(CYTOKINE STORM)

$ 4

Continuing viral replication and

C‘\AM s for N, R CD4 > % =
Sy infection of the adjacent healthy
and CD8 ?ells alo_ng. with B cell alveolar epithelial cells, with loss of
differentiation both Type II and Type I pneumocytes
y N
S ion of infl: y cells in [

the lung tissues, with CD8 mediated

cytotoxicity as well as lung injury Diffuse Alveolar Damage with
5 resulting Acute Respiratory Distress
s sgmeantosreiororst | sz

clearance)
A y

Anant Parasher Postgrad Med J 2021;97:312-320

Copyright © The Fellowship of Postgraduate Medicine. All rights reserved.



KAINIKH EIKONA

= Ao ta atopa mou 6a poAuvBouv n mAsovotnta (81%) Ba mapapeivel
AOUUTITWHATIKNA N 0d €XEL ATIA CUUTITWHATA HE NTTLA TTVEUHOVIA
= TTUPETO (99%), Konwcn (70%), Enpog Bnxag (59%), napaywyn BAEvvacg (27%),
KAl aAAd cupmtwpata omwe KEPaAaAyia, HuaAyia, avoopia

= 'Eva mocooto pikpotepo (14%) Ba gpavicel coBapd cupmtwyartd,
ducTvold, UTTOEEla KAl avamveUOoTIKN OUuoXepEela Kal mbava 0a

amaltnOel pnxavikog agpLopog

= 'Eva mocooto (5%) Oa epgavicouv coBapn mMvEUpovia Kal psong
Baputntac Ewg mMoAU coBapo cuvdpopo 0EE0C AVATIVEUGTIKOU
ouvOpopou (ARDS) ye v gQgpavion onyng, onmrtikou shock, Kat

TTOAUOPYAVIKN AVETTAPKELQ




'.'..\
nt

COVID-19

O,
I'Opha! vn, gea/

RESPIRATORY
Minor: dry cough, sore
throat, runny nose,
sneezing, shortness of
breath
Major: Hemoptysis,
Pneumonia (ground-glass
opacities), Acute Respiratory
Distress Syndrome

SYSTEMIC
Minor: fever, fatigue, headache
Major: hypoxemia, dyspnoea,
systemic inflammatory
response syndrome

HEART
Acute cardiacinjury

KIDNEY

J, function

INTESTINES | | CIRCULATORY
Diarrhea J white blood cells

H coBapodtnta kat n dlapkela tng vooou e€aptatal amo tnv nAKia tou acBevn,
ouUVOoNPOTNTEC KAl TNV AVOCOAOYIKN ATTOKPLON ToU acBevoug

@



|
(a) mMOKvwon Kuplwe Bacikd Kol TTEPLPEPLKA XWPIG TTAEVPLTIKT) cLAAOYN. b) SV uépeg

LETA CVPPEOVOES AUPW KUWEALSIKEG TTUKVWOELS.(C) 9 UEPEG UETA TTEPETALPW AVEN
meBave ano "whited lung”. O acBevig anefiwoe 2 pepeg peta andé ARDS.




[MAGOIENEIA THZ COVID-19 NO2OY

= Evepyomoinon twv toll-like receptors (TLR 3, 7, kat 8) amo to maboyovo
- pathogen recognition receptors (PRRs) evepyotolei TNV mapaywyn

IVTEPPEPOVWYV KAl CUPPON AEUKOKUTTAPWY

= O Babuog evepyotoinong TN YUCLKNG avooiag oxetidetal pe 1o Badbuo

NG AOIPWENG -ETEPOYEVNG AMOKpPIon HETAEU Twv acBevwy covid-19.

= H emiktnTn avoolakn amavtnon apxidel ye tnv mapaywyn IgA, IgG, kat
IgM avticwpatwy
= IgA kat IgM : og 5 pEpeC
= |gG: peTa TIC 14 YEPEC
= YoBapn vOoOC EMAYEL TNV TTAPAYWYN UYNAOTEPOU TITAOU

AVTICWHATWY




MAGOIENEIA THZ COVID-19 NOZOY

= Agpponevia : otabepo eUpnua oTIC coBAPEC AOIHWEELC

= Mia snapKng T kuttapikn amokpion (CD4* kat CD8* T cells) oxetiletal
UE NTILA VOCO

= OL n?\lKlwpevm epcpcmouv AVETTAPKELQ OTNV Avayevvnon Kat
gevepyomoinon twv naive T cells

= 2Tnv covid-19 voco n anopuBpion tng opolootaciag twv T
Aepgokuttdpwy Bewpeital Ott ival 0 KUPLOG HNXAvIoHog coBapng
VOOOU OTOUG UTTEPNALKEG

= YynAa emimeda IL-6, IL-18, TNF-a kat aAAwV OEIKTWY PAEYHOVAG




MAGOIENEIA THZ COVID-19 NOZOY

= AoBevei¢ mou meBavav amo SARS CoV-2 Aoipwén epaviouv BAABn
TOU TOIXWHATOC TwV KUWPEAIOwYV Kal diaxutn KUpeAIdIkn BAaBn mou
odnyei o€ ARDS.

= ‘Opwg og oxeon pe To KAAoolko ARDS, ol cuykekplpEvol acBeveic
epgpavifouv upnAotepo Baduo OpouBwoswy 0Ta MYEUHOVIKA ayyeEia
YEYOVOC TTOU UTTOOEIKVUEL Evav HEYAAUTEPO POAO TNG
HIKpoayyelomadeiag otnv maboyevela tou covid-19 related ARDS




RISK FACTORS

= HAia
= YEptaon Kal Kapodloayyelakn vooog
= AVOCOQVETTAPKELQ

= ®UAo - has it any role?




Acute G ficati 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




&

ACTVATION

VENTRICULAR DYSFUNCTION
NYOCARDITIS,
CORONARY ANEURYSM

ARDS,
CONSOLOATION
ATELEGTASIS,
PULMONARY
CDEMA

CONJUNCTIVITIS /.\

MACROPHAGES,
NEUTROPWILS &
MONOCTES

MULTI-SYSTEM

ACUTE KIDNEY
NAJRY

MENINGEAL
RRTATION
ENCEPHALITIS
HEADALHE

INFLAMMATORY

SYNDROME IN
CHILDREN
(MIS-C)




Diagnosis for COVID-19

Current Diagnostic Tool for COVID-19 RT-PCR

€<~y 2B > 7

Gene Amplification
Sample Collection mk‘:ﬁ,‘,y@ Result Check

Celltrion’s COVID-19 RDT KIT

|t

oy
ﬂ-"’:'p# )_-'{,’._/ .
' ) A ) 3\
: e e
Sample Collection Rapid Diagnostic Test (RDT) Result Check

4.')8




Emergency Use Authorization (EUA)

diagnostic tests (i.e., molecular tests and ‘rapid’ antigen tests)
serology or antibody tests

Exposure‘ Incubation T Symptoms Recovery

RT-PCR test

Rapid Antigen test

Antibody test (IgM)

Antibody test (IgG)

| | : ; 1
' Week-2 ' Week-1 Weekl ' Week2 ' Week3 ' Weekd

>

Time after onset of symptoms




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

=StEegL-e Laboratory Diagnostics
. Epidemiological RT-PCR, Anti-
) SARS-CoV-2

Surveillance DSy
‘ antibodies

RT-PCR
Infection Diagnosis (See Diagnostic
Testing)

Staging
Various VD
Overt Disease Prognostication Tests
(See
&2 Biochemical
Monitoring)
Death Therapeutic Monitoring
Epidemiological Anti-SARS-CoV-2

Recove —_— < PRt
4 Surveillance antibodies




How some of the different Covid-19
vaccines compare

Suitable for people

: ; Number Other vaccines using
Technology/company with weak immune g Storage this technology
systems

Pfizer-BioNTech:

-70C and 2-8C for
RNA W W= uptoSdays ) :
Pfizer-BioNTech No other licensed vaccines
Moderna Mocerna:

-20C for 6 months

and 2-8C for 30 days
Viral vector -
Oxford-AstraZeneca V
CanSino Biologics i i to Ebola

e epending on - .
Gamaleya Research Institute Viral Nactor iised) 2-8C
Johnson & Johnson
“Whole'vi
; o ) Whooping cough (inactivated)
SinaveEclinagtivared) Rabies (inactivated)
Bharat Biotech (inactivated) = B LA
: ; ; Hepatitis A (inactivated)

Sinopharm (inactivated) i
Meitagoliie 2-8C H?V/ce.rwcal cancer
Wiisike paricie) (virus-like particle)
Protein subunit
Novavax - .
Chinese Academy V Hepatitis B
of Sciences 2-8C

As of 6 Janwaxey 2021, Sources Compary SINGav




The different types of COVID-19 vaccines ap

Vaccines will play a major role in ending the COVID-19 pandemic. i
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,
Q° that has been inactivated or weakened Sinovac Yellow fever,
00° so it doesn’t cause disease, TBC
A 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,

so that 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
DNA ¥ Synthetic DNA fragment (plasmid) Inovio None (new tech)

that encodes a COVID-19 antigen
RNA " Nl 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.
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The Cost Per Jab Of Covid-19
Vaccine Candidates

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

MRNA-1273 &
(Moderna) = $37

CoronaVac
Simovac @

anmiezbz S I

(Pfizer & BioNTech) e \
Gam-COVID-Vac Sputnik V.
(Gamaleya Scientific - m &
Research Institute) ’
&= ‘
JNJ-78436735 =

(Johnson & Johnson) O m /

ChAdOx1 nCoV-2019
(University of Oxford/ *

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
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COVID-19 Treatments and Medications
Updated Oct. 19, 2022

Treatment Who When How
Nirmatrelvir with as soon as possible

Ritonavir (Paxlovid) EVAALKEG Méoa o€ 5 pépeg amd | Amo to otopa
Antiviral Nowdia>12 NV €vapén Twv

CUUTTTWUATWV

Remdesivir (Veklury)

EvAALKeg kot radia

as soon as possible
Méeéoa o€ 7 MEPEG ATIO

EvéodAédia yia 3

Antiviral >28 NUEPWV TNV €vapén twv OUVEXOWEVEG LEPEG
>3 kg OUUIMTWHATWV

Bebtelovimab as soon as possible

Monoclonal antibody | EvAALKeG Méoa oe 7 pépec amo | 1 evbodpAéBLa dSoon
Nowda>12 NV €vapén twv

$2,221/per dose OU UITTWHLATWV

Molnupiravir as soon as possible

(Lagevrio) EvAALKEC Méoa og 5 pépec amo | Ao to otopa

Antiviral TNV €vapén twv

CUUTTTWUATWV



https://www.fda.gov/media/155051/download
https://www.fda.gov/media/155051/download
https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/remdesivir/
https://www.covid19treatmentguidelines.nih.gov/management/clinical-management/nonhospitalized-adults--therapeutic-management/
https://www.fda.gov/media/155055/download
https://www.fda.gov/media/155055/download

COVID-19 Treatments and Medications
Updated Oct. 19, 2022

= December 22, 2021:The Food and Drug Administration (FDA) issued an
Emergency Use Authorization (EUA) for Paxlovid

= Nirmatrelvir sival évac avaotoA£ac tng npwteivng MPRO, ag ukng
TMPWTEAONC TToU SLaoTA T SU0 UKEC TIOAUTIPWTELVEG

= Ritonavir av€avel tn cuykEvTpwaon tNG nirmatrelvir
= 700 doAdpLa yia mevOnpuepn Oepamevtikn aywyn.

= Remdesivir: avactoléac tnc ukric RNA-dependent, RNA polymerase
= in vitro dpaon kat otov MERS

= Molnupiravir : Avdloyo ptBovoukAeotidiwy , To onoio mapolappavopevo and
tnv RNA polymerase o6nyei og Bavatndopec LeETAANAEELC

@


https://www.covid19treatmentguidelines.nih.gov/therapies/antiviral-therapy/remdesivir/

Treatment protocol for patients with COVID-19.

' Patient Diagnosed with COVID-19

Mild Disease Moderate Disease Severe Disease
e Fever/ Symptoms of e Symptoms of L) Resp.ir:atory Distrgss
Upper Respiratory Pneumonia with RR > requiring Mechanical
Tract Infection 24/minute Ye""!a:/‘;“ (N‘_’“') H C QS h d h I .
9 nvasive/Invasive
. i}:rozzsn% on Room . i;;r025944 on Room e , y roxyc 0] roq uine
Air .
= Sp02, oxygen saturation
— — . o8 CG, el di
E , electrocar 108ram
Home Isolation with: Hospital Admission f/b: Hospital Admission f/b: .
o ComsotPresautions RO ey v - osmuenyin  HFNQ, high flow nasal oxygen
Nasal Cannula, Non- via HFNO/NIV with
7 rebreather mask, helmet . . o o
S Simple face mask or NIV, non-invasive ventilation;
Venturi mask f/b e Transfer to ICU as
HEFNO or N1V in case needed with .
e Tab. HCQS 400mg of no improvement Endotracheal I / V’ | nt ra Ve n o u S;

BD on Day 1 f/b
200mg BD for 4
days (After ECG
assessment and for
high risk cases e.g.
Elderly patients,
Hypertensives,
Diabetics, Morbid
obesity, Chronic
kidney disease)

Explanation of
danger signs e.g.
Sudden onset
breathlessness,
mental confusion
and decreasing
urine output

Admission in Covid
Care Centre in case
of deterioration of
symptoms f/b
Initiation of Oxygen
therapy

12 Lead ECG for all
cases

Tab. HCQS 400mg BD

on day 1 f/b 200mg
BD for 4 days, after
ECG assessment

I/V Methyl
Prednisolone at 0.5-1
mg/kg/day for 3 days
in cases not improving
on oxygen and HCQS

Prophylaxis with
LMWH (Enoxaparin)
at 40mg SC daily

CBC with Absolute
lymphocyte count, D-
dimer, Ferritin, LDH
and CRP levels every
48-72 hours

Investigational Therapies e.g.
Tocilizumab (Anti-IL6) and
Convalescent Plasma

Copyright © The Fellowship of Postgraduate Medicine. All rights reserved.

Intubation in cases
of falling SpO2
levels despite
Oxygen therapy

Broad spectrum
Antibiotic cover and
necessary fluid
resuscitation in case
of Sepsis

Remdesivir at
200mg 1V loading
dose on day 1 f/b
100mg IV for next
5-10 days

IV Methyl
Prednisolone at 1-2
mg/kg/day for 5-7
days

Enoxaparin at 40
mg SC BD

ARDS management

No Improvement I
<
<

Anant Parasher Postarad Med J 2021:97:312-320

LMWH, low molecular weight

heparin;

CBC, complete blood count;
LDH, lactate dehydrogenase;
CRP, c- reactive protein;

ICU, intensive care unit;

ARDS, acute respiratory distress
syndrome.




	Διαφάνεια 1: Coronaviruses
	Διαφάνεια 2: Coronaviruses
	Διαφάνεια 3: ΟξY σοβαρO αναπνευστικO σYνδρομο -Severe acute respiratory syndrome (SARS)
	Διαφάνεια 4: Coronaviruses
	Διαφάνεια 5: Coronaviruses
	Διαφάνεια 6: Coronaviruses
	Διαφάνεια 7: Coronaviruses –ΠΟΛΛΑΠΛΑΣΙΣΜΟΣ 
	Διαφάνεια 8
	Διαφάνεια 9: ΠΗΓΗ ΑΝΘΡΩΠΙΝΩΝ  Coronavirus
	Διαφάνεια 10: SARS
	Διαφάνεια 11: SARS
	Διαφάνεια 12: SARS
	Διαφάνεια 13: SARS
	Διαφάνεια 14: MERS
	Διαφάνεια 15: MERS
	Διαφάνεια 16: SARS-CoV-2
	Διαφάνεια 17: SARS-CoV-2
	Διαφάνεια 18: SARS-CoV-2
	Διαφάνεια 19: Severe acute respiratory syndrome coronavirus 2, SARS-CoV-2
	Διαφάνεια 20: SARS-CoV-2
	Διαφάνεια 21: ΜηχανισμOς εισOδου του ιοY 
	Διαφάνεια 22
	Διαφάνεια 23: ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ ΙΟΥ - variants   
	Διαφάνεια 24: ΜΕΤΑΛΛΑΞΕΙΣ ΤΟΥ ΙΟΥ - variants   
	Διαφάνεια 25
	Διαφάνεια 26: ΤρΟποι μετΑδοσης 
	Διαφάνεια 27
	Διαφάνεια 28: ΚλινικΗ εικΟνα
	Διαφάνεια 29
	Διαφάνεια 30
	Διαφάνεια 31: ΠαθογΕνεια της covid-19 νΟσου
	Διαφάνεια 32: ΠαθογΕνεια της covid-19 νΟσου
	Διαφάνεια 33: ΠαθογΕνεια της covid-19 νΟσου
	Διαφάνεια 34:  Risk factors 
	Διαφάνεια 35
	Διαφάνεια 36
	Διαφάνεια 37
	Διαφάνεια 38
	Διαφάνεια 39
	Διαφάνεια 40
	Διαφάνεια 41
	Διαφάνεια 42
	Διαφάνεια 43
	Διαφάνεια 44: COVID-19 Treatments and Medications Updated Oct. 19, 2022 
	Διαφάνεια 45

