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Mopov Kot LEAAOV TNC TTOVONMLOC
TOU KOPWVOLOU

Present and Future of Coronavirus Pandemic

SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus 2
COVID-19: 'CO' for 'corona,' 'VI' for 'virus,' and 'D' for disease
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* OAec oL tatevteg pou Staxelplovtal kat StatelBevtal armo to NCI kat xpnolpomoLouvTal amno
TTOAAEC ETALPELEC

* To epyaoTNPLO LOU EXEL ONOCLOTIOLNUEVEC EPEVVNTIKEG CUPWVLEC LE TIOANEC ETALPELEC TTOU
gepyalovtat yla epPfolia Kot dopuaka Yo Louc, HETOEL TOUC Elval Kat ol €ng mou avadepovtol
otn dlaAeén

- Gilead, Inovio, CureVac

e A€V EXW KOVEVO OLKOVOMLKO EVOLAPEPOV N CULLUETOXN OE ETALPELEC PpappakwyV N Blotexvoloylag
OXETIKWV JLE TO TIESLO KOL TNV EPELVA LOU

* OLYyVWUEG TIou Tapouctalw €ival AuoTnPa TIPOCWTILKES Kal SEV AVTAVAKAOUV TLC YVWHUEC TOU
OPYQVLOOU OTIOU €pyoa{opoL



Crude Infectious Disease Mortality Rate in the United States from 1900 Through 1996

Ovnoiuotnta ano

MOAUOMOTLKEG 1606 FLU
aoOeveleg tov 200
owwva @
&)
USA 7 800+
()}
Qo
o
S
S 600 -
Q
@
Q.
o 400
4]
o
2
£ 2004
O
=
0

1900 1920 1940 1960 1980

Year
Armstrong, G. L. et al. JAMA 1999;281:61-66.



Crude Mortality Rates for Syphilis And AIDS
Napa tnv atclodoén ewkova tov €deLe n mponyouvpevn dtadaveia, to pnvupa nov BeAw va co¢ dwow eivar:
A€V EXOUME VIKNOEL TIC LOAUGHOTIKEG OPPWOTELEC, LAAQL ELLOLOTE OE LA EUOPOLLOTN AVOKWXN HE TA BaKTnpLo
Kol Tou¢ Lovg 2014
AKOMOL KOIL OTLG OLVOLITTUYUEVEG XWPEC pLa vea erdnuia ooy to AIDS propet va ywvel Kupla atia Oavortou
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Viral Pandemics of The Last Century
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~100 xpovia apyotepal...




Amel\ec yia Emektewvopevec Emdnuiec-Emerging Viral Diseases

* Dengue

* Monkeypox

* Nipah, Hendra

* Noroviruses

* West Nile

* Whitewater Arroyo

* Yellow fever

* SARS 2003-2004 Coronavirus [1POEIAOTMOIHZH!

* MERS 2012 Middle East Respiratory Syndrome Coronavirus
* Chikungunya, Zika, EBOLA



O kopwvorol Mpostdbononoav! Zuxveg EMONMULES
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Deep in the dark recesses of a cave in Guangdong Province, it waits. Or on trees nestled along the
Kinabatangan River. Or it lies dormant in one of the thousands of species native to the Amazon.

Disease X: name given by the World Health Organization to the very serious threat that unknown viruses
pose to human health. Disease X short list of pathogens is prioritized for research, alongside known killers
like SARS and Ebola.

—we have no idea what Disease X can do, because we don’t know what Disease X is 8

>

The First Disease X
COVID-19



https://www.ecohealthalliance.org/2018/03/sars
https://www.ecohealthalliance.org/2019/02/chasing-ebola-to-its-source

SARS-CoV-2

* O 6°5KOPWVOLOC TTIOU LOAUVEL TOV avBpwTo
* TPELC KOPWVOLOL UTTOPEL Vo TtpoKaAecouV Bapela acBevela:
SARS-CoV, MERS-CoV and SARS-CoV-2
* Tpelc aAAoL mpokaAouv NTiLa cUVOPOLA, «KOLVO KpuoAoynua», K.a.
HKU1, NL63 (~800 years), OC43 (120 years) and 229E (200-300 years)



SARS-CoV-2 COVID-19

* SARS-CoV-2 Eival Koilvouplog LoC 0ToV avOpwrto Kol TIPOKAAEL Kalvoupla
ouvopopua n Bavarto

* [lvevpovia
* OpouPwoELg
e JUVOPOLO KATALYLOOC KUTOKLVWV

e AVaoTEAEL TNV Tapaywyn wteppepovwy mou epunodl{ouvv tnv eykatpn dtadoon
TOU «onuatog Klvduvou yLa HoAuvon» oTo cwud

* Elval aepopetadldopevVoC

e Ereldn dev exovpe avoola, LETAOLOETOL QLOTPOATILOLOL, TIOYKOOLLLOL
e ExeL peyaAn eAén (affinity) yia tov untodoyea, ACE2

e A€V Elvoll KATOOKEVUOOLEVOG OTO EPYOLOTNPLO



O kopwvoloC MPOKAAEL Eva Toouvapl e€tpa Bavatwy, dev eival
ypLn, lvat 5 dopec XeLPOTEPOC

Deaths registered weekly
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* provisional figures
2020*: latest weekly figure is an estimate.




Ta kaAa vea-Meplka oxL Koo

* H mavonuLo TPOKAAECE LAl AVETIOLVOANTITN TIOLYKOOLLLOL KLVNTOTIOLNON
e Tepaotia tpoodoC GE ALyo XPOVO

* H navdnuia mpokaAeoe kol pia mapaAAnAn erdnuia
nopanAnpodopnong Kot Bewplwv cUVWHOGCLOG

e Kavoupe ta oa Aabn, onwc kot o€ ertdbnuLeC Tou napeABovtog,
npoonabwvtag va Bpoupe evoxoug, va apvnOoupE Ta TPayUOTIKO
YEyovoTa Kol TPoBANUATA N VOL EKUETAAEUTOULLE TNV KATALOTOON

e ZavaBAenw ta OLa Aadn kot TPoBANUOTO TTOU AVTLUETWITLOOLUE OTN MEYOAN
gmonuLa tov AIDS

* 0 €xBpoc oAnc TNC avBpwrmotTntac €ivat o Lo Kol Ba empere va eival
€UKOAO va Bpoupe Kolvn avavlpwrivn YAwooa



Avtipetwriton tou SARS-CoV-2 / COVID-19
[MpwWTODAVELC TAXUTNTEC OTA XPOVLKA TNG EMLOTNNG

* MNapa TG LEPLKEC KABUOTEPNOELC, N TIAYKOOLOL KOLVOTNTA
Klvntomolntnke apeoa

e Metpa SNUOCLAC UYELOC

* H epeuvnTIKN/LOTPLKN KOVOTNTA:
e AvakaAue kal xapaktnpnoe tov Lo apeca (10 lavouaplou 2020)
* ApxLo€ TNV mapaywyn ELPoALou Kol apxLoe KALVIKEC OokLpeC 16 Maptiou 2020

e Juvexllel tnv kataypadn, Otayvwaon kKot oxedlalel PEATIOTN AVILUETWTILON TWV
KAWLKWV CUVOPOUWYV TIOU TIPOKAAEL O LOG

* Edpappooe altloAoyLKEC OepareLleg Le ATOTEAECUO TNV EYKPLON NON
KOLVOUPLWV POPOAKWY EVAVTLOV TOU LOU

* Ebappooe avoooBePATIELEC, UE OPO OVAPPWVUOVIWY, TIAALA TEXVLKN



COVID-19: Avtipetwrion

* Metpa SNUOCLOC UYELOC

e Aokipaopeva, dSovAedav e€alpetika omou epappooTnKav-ecwoaV {WEC

* AvoooBeparnetec-MovokAwvika Avtiowpata: tehoc tou 2020
* QappaKa CUVEXWC VEEC EVUKOLPLEC

* EuBoAla ~1 xpovo, (TEAOG TOU XpOVOU yLa KATOOTAON OVAYKNG)



Vaccines

e Jwdlouv ekatoppupla (wec KABe xpovo

* AmO TO TILO ETUTUXN KOLL OLKOVOLLLKOL
EPYOAELO VIO TNV TIOLYKOGULOL UYELDL

The annual number of deaths among children under
five years of age fell ¥~49% from 2000 to 2017




2020 Recommended Immunizations for Children from Birth Through 6 Years Old

19-23

months

RV RV

DTaP DTaP DTaP | DTaP | DTaP
Hib Hib | Hib |

Is your family PCV13 PCV13 | Pcviz |

growing? To protect

‘ your new baby against IPV ‘ IPV ‘ IPV

whooping cough, get
aTdap vaccine. The ‘

Influenza (Yearly)"
MMR | MMR
Varicella | Varicella
Shaded boxes indicate the
|:| vaccine can be given during ‘ HepA§ ‘

shown age range.

recommended time is the
27" through 36™ week of

pregnancy. Talk to your ‘
doctor for more details. ‘

NOTE: FOOTNOTES: See back page for

If your child misses a shot, * Two doses given at least four weeks apart are recommended for children age 6 months through 8 years of age who are getting an inf ti

you don't need to start over. Just go influenza (flu) vaccine for the first time and for some other children in this age group. Jioreinionmationion
back to your child’s s Two doses of HepA vaccine are needed for lasting protection. The first dose of HepA vaccine should be given between 12 months and vaccine-preventable
doctor for the next shot. 23 months of age. The second dose should be given 6 months after the first dose. All children and adolescents over 24 months of age diseases and the
Talk with your child’s doctor who have not been vaccinated should also receive 2 doses of HepA vaccine. vaccines that

if you have questions

about vaccines. Ifyour child has any medical conditions that put him at risk for infection or is traveling outside the United States, talk to your . prevent them.

child’s doctor about additional vaccines that he or she may need.

U.S. Department of =

Health and Human Services MFP American Academy

Centers for Disease o

Control and Prevention of Pediatrics .

AMERICAN ACADEMY OF FAMILY PHYSICIANS DEDICATED TO THE HEALTH OF ALL CHILDREN™

For more information, call toll-free
1-800-CDC-INFO (1-800-232-4636)
or visit
www.cdc.gov/vaccines/parents




EupoAila yia louc-Mepika eukoAa, pepLka TTOAU SuoKoAa

* Solved problems
* Smallpox EvAoyLa
* The first historically documented epidemic, 1350 BCE
* The first and only to be eradicated
* MNaykoopio Kootoc: 100 M S yia 12 xpovia!

* Unsolved problems
* AIDS, TB

* “Unsolved-Solved” problems
* Hepatitis B
* Flu

* Coming problems
* SARS, MERS



Coronaviruses, HIV-1, Flu

* RNA viruses that mutate rapidly

* Overcome vaccines
* Vaccines protect only a narrow range of the possible variants
* New experimental methods focus on producing vaccines with broad range

* Arms Race that requires vigilance and continuous effort, investment



COVID-19: >100 candidate vaccines

At least eight have started or starting clinical trials

* Moderna's mRNA COVID-19 vaccine phase 1 clinical trials on March 16, 2020

* CanSino's non-replicating adenovirus type-5 (Ad5) vectored COVID-19 vaccine
phase 1 clinical trials on March 16, 2020

* [novio Pharmaceuticals' DNA vaccine for COVID-19 entered trials on April 3,
2020

* Three inactive COVID-19 vaccines manufactured by Sinovac, Wuhan Institute of
Biological Products, and Beijing Institute of Biological Products entered clinical
trials in April 2020

* University of Oxford's non-replicating chimpanzee adenovirus vectored vaccine
ChAdOx1 nCoV-19

e BioNTech's mRNA COVID-19 vaccine also started trials



COVID-19: Oappaka

* ELOIka doppoka TToU NTOV LEAETNUEVO TIPONYOUUEVWC

* (xpelaletal moAug xpovog yLa tnv acdaln avarntuén Oepamnelwyv Kat
eBoAlwv KABe ebouc)

* Remdesivir, Favipiravir

* AVTLLLETWTTLON KATOLYLOOC KUTOKLVWV
* Tocilizumab

* AVTILETWTILON OAAWY OUUTTTW UOTWV

* AVTUTNKTLKA, KOPTLKOELON, .... OL KALVIKOL QTTOKTOUV Kol potpalovtal
TMOAUTLLLN TTEWpA KAOE pepa



Mpootaotla pe MovokAwviko Avtiowpa amo Lo RSV (6ev exoupe epuBoALo)
SYNAGIS significantly decreased RSV-related hospitalizations

Preterm infants <32 wGA i .
without BPD * In preterm infants <35 wGA and children

with and without BPD, SYNAGIS
significantly reduced hospitalizations
associated with severe RSV disease by
more than half
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Ta epBoAia dev mapoyouv MPOCTATEVTIKA

Placebo SYNAGIS aviliowpota
(n=124) (n=281)

(P=0.027)

RSV-related hospitalizations (%)



2KePELC-ZUUTIEPACLOTOL

* O KOOHOC «EKAELOEY OO pLa Eadvikn TtavdnuLa Tov Lowc Ba pmopovoe va
OVTLUETWTILOTEL KAAUTEPOL UE TO ETILOTNMOVLIKO EPYOAAELA TTOU OLOOETOUUE OonuEpPQ

e TEPOLOTLOL OLKOVOLLLKN ETILITTWON AAAOL N TTPOCWTILKN Hou arton ivol ot Ba epBeL
YPNYOPN OXETLKA avoKapyn

e H epmelpla tng embnpuiac 0a aAlaéel moANa (KOWwWVLIKN CUUTIEPLPOPA, TPOTIOC
KOLL TOTTOG Epyaciag Kat avauyxng....), KaL Tpog To KAAUTEPO

* H erubnuia dev eival ya tovta, aAAa 0 Kopwvolog npBe voullw yla vo LELVEL

* EK TWV VOTEPWV, KATOVOOU UE OTL eTtevduon o€ epBoALa Kot pappaka, otn
ETILOTN N, ELVOL TTOAU dTNnVNn KAl artodoTikn

* Katavoou e TEPLOCOTEPO TNV orovdatotatn cupBoAn Twv epBoAlwy yLa tnv
otnpLEn tou cuyxpovou tporou {wng ue eAsuBepa Taldla KaL avolyta ocuvopa

* Qavrtaotette otL Oa nTav aduvato va takdevoupe, av Eadvika AewPeL To Kowo
eUBOALO ). TOU aepopeTadpepoeVoL lou TN IAapac mou LEPLKOL OLOTOLXELWTOL
apvouvTtal va To SWoOoUV KAl VO TIPOCTATEUCOUV TA TTALOLA TOUC



Euyaplotw

lwpyoc MavAakng MD, PhD



Numbers Game: Interactions among species selects among
a huge number of combinations

The current A(H1N1) flu

Moving from host to
host the flu virus gets
new properties that
can initiate new
epidemics



Flu Pandemics Every 68 Years (Maurice Hilleman)
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Will the next Flu pandemic be in 2025 by an H2 strain?
New emerging strains ???



AlIDS at ~40 years

HIV is alive and well, still a major threat!

* The defining epidemic of our generation
e 1.7 Million new infections yearly
e ~40,000 new infections in USA

* 38 Million people living with HIV - ~75 Million since the start of
epidemic

e 770,000 HIV related deaths in 2018

e 32.0 million have died from AIDS-related ilinesses since the start of
the epidemic

BUT: We got used to the epidemic, like we got used to the epidemics of
car accidents, flu, tuberculosis, etc etc



Global HIV & AIDS statistics — 2019 fact sheet
UNAIDS

e 24.5 million [21.6 million—=25.5 million] people were accessing antiretroviral
therapy (end of June 2019).

e 37.9 million [32.7 million—44.0 million] people globally were living with HIV
(end 2018).

e 1.7 million [1.4 million—=2.3 million] people became newly infected with HIV
(end 2018).

e 770 O)OO [570 000—1.1 million] people died from AlIDS-related illnesses (end
2018).

e 74.9 million [58.3 million—98.1 million] people have become infected with
HIV since the start of the epidemic (end 2018).

e 32.0 million [23.6 million—43.8 million] people have died from AIDS-related
illnesses since the start of the epidemic (end 2018).



Early AIDS Experience

e 1980’s: AIDS was essentially a death sentence
* Today we have ~40 specific drugs against HIV//AIDS
e ~1 approved new drug for every year of the epidemic

* Triumph of modern medicine

* But still no effective vaccine!
* The most difficult vaccine development challenge



[MoAlopueALtda

Ot avayKec ya epBoAia aAlalouv e
TLC KOLVWVLKEC aAAQYEC

e Erudnuia evtaBnke armod TIC KOWWVIKEC oUVONKECG KBapLOTNTOC

* O 10¢ pumopel KoL TtpeTEL va eEOAELPOEL TayKoo UL
(XpNOLUOTIOLWVTOC TO LOXUPO EUBOALD), OTIWCE EYLVE yLa TOV LO
NG EVAoyLag

e Exoupe Loxupotepo Kal acBeveotepo eBoALo kat
XPNOLLLOTIOLOU LE TO ACOEVECTEPO

* Avaduopevec aoBevelec/smibnuieg epdaviiovral Kabwe o
KOOUOG aAAalel
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Estimating the burden of SARS-CoV-2 in France

https://science.sciencemag.org/content/early/2020/05/12/science.abc3517?fbclid=IwAR1t5aWERTKj9vnf_Blp
wlaicc37NLaWE303GV7NLVUnHXugWHRjRggifVA

e Abstract

* France has been heavily affected by the SARS-CoV-2 epidemic and went
into lockdown on the 17 March 2020. Using models applied to hospital and
death data, we estimate the impact of the lockdown and current
population immunity. We find 3.6% of infected individuals are hospitalized
and 0.7% die, ranging from 0.001% in those <20 years of age (ya) to 10.1%
in those >80ya. Across all ages, men are more likely to be hospitalized,
enter intensive care, and die than women. The lockdown reduced the
reproductive number from 2.90 to 0.67 (77% reduction). By 11 May 2020,
when interventions are scheduled to be eased, we project 2.8 million
(range: 1.8-4.7) people, or 4.4% (range: 2.8-7.2) o the]JoopuIation, will
have been infected. Population immunity appears insufficient to avoid a
isecl?dnd wave if all control measures are released at the end of the
ockdown.



* SARS is one of six coronaviruses
known to infect humans.
Another is MERS. Two more,
human coronaviruses 229E and
OC43, are responsible for the
majority of cases of the common
cold. Of the six, four were only
identified in the last 15 years




