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o Esimesed 18 eluaastat Saaremaal, tekkis sugav huvi
eluslooduse vastu

o 1999-2005 Tartu Ulikool, bioloogia erigla,
molekulaarbioloogia, bakalaureuse ja magistrikraad
viroloogia laboris

o 2007-2013 Lundi Ulikoolis doktorantuur. Inimese .
Eo]pnloomvuruse(H,PV). immunoloogia, epidemiolcogiad.
012 doktorikraadi kaitsmine.

o 2015-2018 Jareldoktorantuur Karolinska Instituudis. HPV
vakisinoloogiqg, seroepidemioloogia. Juhendasin
doktorande, opetasin.

o 2019-...Rootsi Ravimiamet (Lokemedelsverket), Kliiniline
uurija litsenseerimise osakonnas, vaktsiinide toogrupis




Virustest

o Parasiidid, kes ei saa hakkama iima
peremeheta

o Viirusele ei ole kasulik oma peremeest maha
tappa, arengu kdigus tekib balans
paljunemise ja peremehe kahjustamise
vahel.

> Iga kord kui paljuneb, voib muteeruda
(9ripp)

o Tavaliselt vaga liigitruud ent erandid
kinnitavad reeglit

o /00N00s- loomaviirus, mis suudab inimest
nakatada (HIV, Ebola, linnugripp, seagripp,
maturdbi)

o Levikuteed- otsekontakt, keskkond, piisad,
ohk, vektor (sGdsk), kehavedelikud
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Growth of World Population and the
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; Puhangust epideemiaks
e e ja pandeemiaks
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5 Chonggqing

o

31 detsember 2019 Wuhan, Hiina, uue viirusliku
kopsupdletiku puhang

(¢]

13 jaanuar 2020 Esimene ametlik kinnitus uue
haiguse puhangust valjaspool Hiinat, Tais

11 marts 2020 WHO kirjeldas COVID-19
pandeemiana

1 detsember 2020:

o

(e]

diagnoos 61 milj. 1,4 mil] 243 000

Surm 1,6 mill. 130000 6681
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&> Folkhalsomynd Ig heten Antal fall av covid-19 i Sverige - data till och med féregaende dag publiceras varje tisdag-fredag kl. 14:00

Totalt antal laboratoriebekraftade

Intensivvardade

3 208

Kvinnor: 892 | Man: 2 316

Sjukdomsfall

243 129

Kvinnor: 130 385 | Médn: 112 744
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Fall per kén och aldersgrupp Lista Information om datakallor

Avlidna

6 681

Kvinnor: 3 042 | Mén: 3 639
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Karta och lankar till mer statistik

FOHM Covid-19

Epidemioloogia
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11 Veebruar 2020, Rahvusvaheline Viiruste

. Taksonoomia Komitee andis viirusele nimeks
e "severe acute respiratory syndrome
coronavirus 2" (SARS-CoV-2)

Poxviridae -
African swine fever virus

G ® @

Papovaviridae Hepadnaviridae Parvoviridae

)
Adenoviridae

DNA VIRUSES

- Spike (S)
Membrane (M)
Nucleocapsid (N)
Coronaviridae Retroviridae ; i -
Orthomyxoviridae Z 3 Envelope (E)
Paramyxoviridae Arenaviridae
s 2 £ V:
Ry : @ " Genome RNA
T - o
% ; :v :.y Picornaviridae ’
b st Togaviridae
Reoviridas lrnayiridae @ Flaviviridae Bunyaviridae
oo em Caliciviridae  Rpabdoviridae

(ANA VIRUSEY Veterinary Virology. 1987
v




Inimese koroonavirused
~ MERS-CoV  SARS-CoV  SARS-CoV-2

Haigus MERS SARS COVID-19

Puhangud 2012, 15,18 2002-2004 2019-2
Epidemioloogia

Esmakordselt  Saudi Araabia  Hiina Hiina

Keskmine 56 44 56

vanus

Soo suhe M/N  3.3/1 0.8/1 1.6/1

Tuvastatud 2494 8096 > 61 mil

juhtumid

Surmad 858 774 > 1.5 mil

Surma madar 37% 9.2% 2.6%

SUmptomid

Palavik 98% 100% 88%

Kuiv kéha 47% 29-75% 68%

Hingamisrasku  72% 40% 18%

sed

Kéhulahtisus 26% 20-25% 3.7%

Kurguvalu 21% 13-25% 14%

Haiglaravi 24.5% 14-20% 4.1%


https://en.wikipedia.org/wiki/Human_coronavirus_OC43
https://en.wikipedia.org/wiki/Betacoronavirus
https://en.wikipedia.org/wiki/Human_coronavirus_HKU1
https://en.wikipedia.org/wiki/Human_coronavirus_229E
https://en.wikipedia.org/wiki/Alphacoronavirus
https://en.wikipedia.org/wiki/Human_coronavirus_NL63
https://en.wikipedia.org/wiki/Middle_East_respiratory_syndrome-related_coronavirus
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus
https://en.wikipedia.org/wiki/Severe_acute_respiratory_syndrome_coronavirus_2

Viruse elutsukkel

SARS-CoV2
8. Virion release

S-Protein

Cytoplasm

1. SARS-CoV2 Entry
E-Protein
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J Biomol Struct Dyn. 2020 : 1-10


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7196923/
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o Superpdletik. TsUtokiinide torm ja
— o iImmuunsusteemi kurnamine

o Vere hUUbimine, fromboos kopsudes

Naeimi, Neurol Sci 2020



Haiguse sumptomid ja riskitegurid

Riskitegurid:

25% (6-41%) nakatunutel ei ole mingeid sumptomeid !

Pehme

Keskmine

Tosine
(15%)
Kriitiline
(5%)

Age Ulemiste hingamisteede nakkus (palavik, norkus,
lihasvalu, kdha, kurguvalu, nohu) vdi seedeelundkonna
sUmptomid (iiveldus, oksendamine, kdhuvalu ja
kohulahtisus)

Kopsupdletik palaviku ja kbhaga
Kopsupoletik hapniku puudusega

Acute respiratory distress syndrome (ARDS), shokk,
sudame rike, vere tfrombid, neeru kahjustused.

Korge vanus
Meessugu
Diabeet

Korge vererohk
Ulekaal

Kroonilised haigused
(kopsu, stdame veresoonkonna,

neeru)

Immuunpuudulikkus

Maksahaigused



DIAgNOOoS, skriinimine, jalgimine

>

> Diagnoos: o Biokeemia ja hematoloogia:
- Rontgen, kopsupilt Hymphopenia
Neutrophilia
RT-PCR Eosinopenia
o Skriinimine: Thrombocytopenia

Prolonged prothrombin fime

Antigeeni test
Degradation products of fibrin

LDH
« Antikehade testimine - ESR

o Jalgimine:

o Monitoorimine:
* Viiruse hulk

Biomarkerid (CRP, IL-6, ferritin, D-
dimer...)



Haiguse tunnused valjaspool kopse

o Narvisusteem

« NarvisUsteemi kaasamine
verehuubimise tagajarjel

e Insult

« Guillain-Barré sindroom
*  Meningiit

- Age mueliit
» Epilepsia

« Dementsus
« PsUhhiaatrilised muutused

Chen, Clinical Cardiology, 2020

Vere S O O n kO n d Outbreaks of rsity vius infection

#  Interactions with the
cardiovascular system

~ [ |
Ve re rO h U h O | re d Hypotension, tachycardia,

bradycardia, arhythmia and Cardiovascular disease

M o9 |< d =e .I. sddencardiac desth common in infected cohort &
U O G raill s may become rapidly unstable Increased severity of
3 respiratory syndrome
9 79 g ~1 ~ and higher risk of
SUdamerutminhadired 7 A
inflammatory cytokines &
S U d G m e S e IS kU m I n e sy:::;zi;i:fsl‘j:::::iw “MMetabolic demand ’ \ Cardiac reserve

Primary Target [ Significant Secondary CoAmorbidity]

Xiong, European Heart Journal, 2020

* Krooniline haigus

« krooniline kbha, hingamisraskused
» NOorkus

« Organite kahjustused

«  SUmptomite kdikumine



Stage | Stage Il Stage Il

A (Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
1 1
- 1 1A 1 1B
[ ] = 1
é - Theaemras
= Viral response phase
5
z ———
£ 1 =
§ | = | Host inflammatory response phase
1 B
1 T
1 1 ! D
1 1 =&
. >
o . o I Time course "
o Hingamise toetamine ; :
Mild constitutional s.ymptoms : Shorthess of Breath 1 ARDS
Fever >99.6°F : SIRS/Shock
1 Dry Cough, diarrhea, headache 1 SHDOKE At EIDZ UM E) ! Cardiac Failure
* Hapnik . .
1 I
ope . o . Lymphopenia, increased 1 Abnormal chest imaging ] Elevated inflammatory markers
o Me h h aani | INée ven 'I'| | eerimine Clinical Signs prothrombin time, increased D- 1 Transaminitis 1 (CRP, LDH, IL-6, D-dimer, ferritin)
Dimer and LDH (mild) 1 Low-normal procalcitonin 1 Troponin, NT-proBNP elevation
1 I
° _——S
EC M O Potential [ Remdesivir, chloroquine, hydroxychloroquine, convalescent plasma transfusions
Therapies ( ] ( Corticosteroids, human immunoglobulin,

Reduce immunosuppression
5 IL-6 inhibitors, IL-2 inhibitors, JAK inhibitors

O

Antiviraalne teraapia

[ ]
o

Viiruse paljunemise parssimine Poletikuvastan ravi

(Remdesvir)

Kortikosteroidid (dexamethasone)
Anfi-tsUtokiinid

(Regeneroni ja Ely Lilly antikeha kokfeil,, Vere vedeldamine, et trombe valtida
plasma tervenenutelt) (heparin)

* Viiruse vastased antikehad



Ravi soltub haiguse staadiumis

Asymptomatic or

Presymptomatic Mild Iliness Moderate lllness Severe lllness Critical lllness

Positive SARS-CoV-2 Mild symptoms (e.g., Clinical or radiographic  Oxygen saturation <94%; Respiratory failure, shock,

e test; no symptoms fever, cough, or change evidence of lower respiratory rate and multiorgan
in taste or smell); respiratory tract disease; =30 breaths/min; dysfunction or failure
no dyspnea oxygen saturation =94% lung infiltrates >50%
Screening testing; if Diagnostic testing Diagnostic testing Diagnostic testing Diagnostic testing
Testi patient has known
esung exposure, diagnostic
testing

Isolation Yes Yes Yes Yes Yes

Proposed Disease Viral replication
Pathogenesis

Treatment
‘ Antibody therapy l
M Monitoring for symptoms Clinical monitoring Clinical monitoring; Hospitalization, oxygen  Critical care and specific
anagement 2 : AT S /
Condidaraty and supportive care if patient is hospitalized therapy, and specific ~ therapy (dexamethasone,
onalcemMons and at high risk for therapy (remdesivir, possibly remdesivir)
deterioration, possibly dexamethasone)

remdesivir
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G SR Leviku tokestamise

meetmed

Sotsiaalne distantseerumine,
rahvakogunemiste valtimine-

Inimloomale on seda vaga raske taluda !
Sotsiaalsed olendid! LUhigjaline lahendus.
PsUUhika ja sotsiodkonoomsed probleemid

o HUgieen (kate pesu, pindade puhastus)

o Maskid

o Kodust tootamine

o Hea ventilatsioon

o [solatsioon, karantiin

o Kontaktide tuvastamine

o Populatsiooni testimine viiruse tuvastamiseks
o Uhiskonna sulgemine




WAIT
A MINUTE...
SOMETHING
FEELS
WRONG!

g X ‘l.. . g » o~ ’ - - ™~
\ ™ ¢ Ao '\\ )U . ‘ : I‘.:. »
S, ¥ s N2 l

you moronl as you've been
It's for your own goodl”

MassinUsteeria, kollektiivne hulluks minemine, enesetapud, paranoia, gangsterid, vaesus, kriis...






Linnastumine, rahvaarvu kasv, hiigieeni tundmatus, Jumala karistus pattude
eest...

KATK, R6UGED, LEETRID, TUUFUS jne.
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Berndf Notke Surmartants, 15 saj. Niguliste kirik Tallinnas

Must Surm havitas Euroopas keskajal 1/3 elanikonnast



Vakitsiinid

Vakitsiinid on Uks tahtsamaid rahvatervise
parandamise vahendeid. Annab (karja)
immuunsuse ilma haigust |[abi pddemata

Esimesed markmed ,,kaitsepookimisest” juba 7 sqj.

Peale miksroskoobi avastamist ja mikroobide ja
tervise vahelise seose avastamist tekkis voimalus
vaktsiinide toostuslikuks footmiseks

Rouged on tanu vakisineerimisele valja surnud,
lastehalvatus esineb ainult seal, kus ei
vakisineerita

Vakitsiinidega on voimalik valtida Ule 30 erineva
nakkushaiguse

Fiaskod (HIV vaktiin, tootmisvead).

Live attenuated

Killed whole organism

Protein or polysaccharide

Genetically engineered

18th century
Smallpox (1798)
19th century
Rabies (1885) Typhoid (1896)
Cholera (1896)
Plague (1897)

Tuberculosis (bacille Calmette-

Guérin) (1927)
Yellow fever (1935)

20th century, first half

Pertussis (1926)

Influenza (1936)
Typhus (1938)

Diphtheria toxoid (1923)

Tetanus toxoid (1926)

Palio (oral) (1963)

Measles (1963)

Mumps (1967)

Rubella (1969)

Adenovirus (1980)

Typhoid (Salmonelfa Ty21a)
(1989)

Varicella (1995)
Rotavirus reassortants (1999)
Cholera (attenuated)’ (1994)

20th century, second half

Polio (injected) (1955)

Rabies (cell culture)
(1980)

Japanese encephalitis®
(mouse brain) (1992)

Tick-borne encephalitis
(1981)

Hepatitis A (1996)
Cholera (WC-rBS) (1991)

Pneumococcus polysaccharide

(1977)

Meningococcus polysaccharide

(1974)

Haemophilus influenzae type b

polysaccharide’ (1985)

Meningococcal conjugate* (group

C) (1999)

H influenzae type b conjugate* (1987)
Hepatitis B (plasma derived) (1981)

Typhoid (Vi) polysaccharide (1994)

Acellular pertussis (1996)

Anthrax secreted proteins (1970)

Hepatitis B surface antigen
recombinant (1986)

Lyme OspA' (1998)

Cholera (recombinant toxin
B) (1993)

Cold-adapted influenza (2003)

Rotavirus (attenuated and new
reassortants) (2006)

Zoster (2006)

Japanese encephalitis
(2009) (Vero cell)

Cholera (WC only) (2009)

*Capsular polysaccharide conjugated to carrier proteins

*No longer available.

21st century

Pneumococcal conjugates®
(heptavalent) (2000)

Pneumococcal conjugates
(13-valent) (2010)

Meningococcal conjugates®
(quadrivalent) (2005)

Human papillomavirus
recombinant (quadrivalent)
(2006)

Human papillomavirus
recombinant (bivalent) (2009)



Kuidas vaktiin tekitab immuunvastuse ¢
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) Immune response®

Eg;iide E Specialized ‘antigen-presenting cells’ engulf the virus
/ and display portions of it to activate T-helper cells.
l Virus ingested

¥ i by antigen- T-helper cells enable other immune responses: B cells
P i presenting make antibodies that can block the virus from infecting
cell (APC) cells, as well as mark the virus for destruction. Cytotoxic
T cells identify and destroy virus-infected cells.

g =
B cell \a-*.*.‘ . #4  Anti-coronavirus
o #l— antibody
£ 3, Ny
= % Fikhy "

T-helper cell e P S —.
cell Long-lived ‘memaory’

B and T cells that

: - recognize the virus

Cytotoxic \ can patrol the body

T cell for months or years,

*simplified providing immunity

destroyed

576 | Nature | Vol 580 | 30 April 2020

Antigeeni osakesed sUstitakse lihasesse
Antigeeni esitlevad rakud (APC), mis
randavad kehas ringi, korjavad Ules selle
mikroobi moodi asjanduse

APCd liguvad [Umfi sUsteemi kaudu
lUmfisdlmedesse

APCd annavad viiruse osakesed edasi T-
abistajatele

T-abistajad annavad info B rakkudele, mis
teevad antikehi viiruse vastu ning

toksilistele T-rakkudele, mis dpivad
nakatunud rakku havitama

B ja T mdalurakud, mis mdletavad antigeeni



POLYSACCHARIDE AND
CONJUGATED POLYSACCHARIDE

Toxic groups

d e @
eterminants L %

B\
TOXOID ANTIGEN
: { Inactivation
=
toxin
/7
Antigenic determinants
xS sibod) e
(e.g. tetanus vaccines)
Surface antigen @ —
Sequence gene 4
encoding antigen # &
Insert gene into ¥ 3
SPLIT AND oprmeien o &
SUBUNIT VACCINES (e.g. yeast) 2
° Prowin __ ¥
) Purification of subunit vaccine expression @2 @3
(natural or recombinant proteins)
(e.g. acellular pertussis vaccines)

) Purification of recombinant
antigen (natural assembly
into spheres)

(virus-like particles;
e.g. hepatitis B vaccines)

y recombination
or purification

(@ Purification of split vaccine
(e.g. influenza vaccines)

Nucleic acid-based vaccines ﬁ‘

Cog%ugat;a protein &
(e.g. toxoid, CRM,;, protein D) Polysaccharide-

N conjugate vaccine
(e.g. pneumococcal
3 conjugate vaccines)

*: eg

Treat with heat —> & S )

or chemicals so that
it is inactivated but Killed/inactivated

still immunogenic vaccine
g petusse | WHOLE PATHOGEN
. o8 o
Infectious -’q-) (A) ) Wild virus is replicated
pathogen &g in cell culture
':-) (6] ) The process is repeated
03 several times...
.:") LC) (@ ..toproduce a
Live attenuated vaccine less virulent strain
(e.g. varicella vaccines)
Bovine virus
(vector)
Human
REASSORTANT LIVE

Human/bovine
reassortment
@ (e.g. reassortant
rotavirus vaccines)
Human

pathogenic
virus

Structural vaccinology

POTENTIAL FUTURE CONCEPTS

Antigeenid

Mikroobi voi
viiruse moodi
osakesed

Jaljendavad
nakkustekitajat

Treenivad
immuunsusteemi

Ei pohjusta haigust




Vakitsiini koostis

Antigeen Adjuvant Stabilisaator [Konservant | Tootmisjaagid
immuunvastus | VOimendab | vaidib sailitab
Elus, Alumiinium Lallgumneemlst, 2-Phenoxy- Munavalk
nérgestatud sool P : ethanol
Polygeline Formaldehiiiid

Surmatud oli/vedelik- Thiomersal
terviklik emulsioon Albumiin . .
patogeen Antibiootikumid

LPS-derivate | Suhkur
patogeen

VLP/Virosom
Patogeeni Phospholipids
osake

Other
Rekombinantne
valk
Toksoid

Polisahhariid
(konjug.)




SARS-COV-2 Ogavalk- antigeenina

Current stage: Development
oFvachnecandidates:and Time frame unclear. 6-18 months. Maybe longer. §

pre-clinical testing
Spike protein (S) !

GMP process

’ Receptor binding domain ~mmmsmm-— RNAvaccines l development*
Envelope protein (E) .

. O DNA vaccines Clinical trials?

)
‘ Phase | = -> Phase Il
\ Recombinant

Licensure
protein vaccines
| g ‘ FDA, EMA etc. Large scale

production and
Matrix protein (M)

Vectored vaccines l ! distribution
4 5 i~

#ﬁ: Inactivated S

g vaccines

not to scale

guof of
Jad s 3.3 sy “:a
o ~ - H o~ .
Nucleoprotein (N) ’# : Live attenuated q;:>:#:: ,%
i > i 8 @
and viral RNA Ve vaccines S i A
AT

v

Administration

Immunity



Vakitsiini kliinlline arendamine

o Prekliiniline-
a)katseklaas, rakud. Toimemehhanism, printsiip

b) loommudelid (hiir, hamster, mink, pardik). Immunogeensus, taluvus, doos (mitu korda
ja kui palju), kaitse nakkuse eest.

Kliiniline

a) Faasi | (FIH) — eskaleeruv doos (N=0-100 mikrog). Taluvus, immunogeensus- N= 60
b) Faas ll- doosi (kui palju ja mitu korda) kinnitamine. N=600

c) Faas llI- effektiivsus ja ohutus. N= 6000 Kasutusluba !

d) Faas IV- effektiivsus ja ohutus spetsiifilistes vaiksemates gruppides (lapsed, rasedq,
kroonilised haiged jne.)

Epidemioloogilised vaatlusuuringud pdarismaailmas, valjaspool kliinilisi uuringuid. N=
miljonid
Kui vaktsineeritakse, peab haigus vihenema populatisoonis |



Vakitsiinl efektiivsus

Faas lllI- Klassika: 1:1 platseebo (voi mingi vaktsiin teise haiguse vastu) ja uuritav vakisiin.
Randomized, double blinded, placebo controlled clinical frial.

i)Kui palju nakatumisi nende hulgas, kes said vaktsiini vorreldes platseeboga (VE)?
o 15 000 sai vakitsiini ja 15 000 sai platseebot

o Jai haigeks 4 jGi haigeks 110

o 100 x (1-4/110)= VE 96,4% (95% CI 88,7-98,2, nditab kindlust) Vaga hea !

o Kui oleks vaikeses populatisoonis uuritud, oleks 5% Cl laiem ja ebamdadrasem
Gripivaktsiinid parimal juhul VE 60 %, lastehalvatus 100%

ii)Antikehade tase (kui palju, millal tekivad, kaua kestavad jne.)

Kui on olemas vaktsiin sama haigustekitaja vastu, mille efektiivsus ja ohutus on téestatud,
siis saab vorrelda antikeha tasemeid ja uue vaktsiiniga ei ole vaja (ja pole eetiline) teha
platseeboga kliinilist vuringut.

1:1 vana vaktiin ja vus vaktsiin. Uue vakisiini tekitatud antikehad peavad olema
samavadrsed voi paremad.



Ohutus

o i) lokaalsed reakisioonid:

o

SUstla koha valu, paistetus, sugelus, punetus

o

li)susteemsed reakisioonid, , y
m Jalgitakse 7 pdeva

peale igat doosi

o

Palavik, norkus, peavalu, lihasvalu, ligesevalu,

o

iiveldus, kohulahtisus, oksendamine

o

lii) erilised juhtumid- Adverse Event (AE), koik tervise halvenemisega seotud muutused

o

jalgitakse1 kuu peale igat doosi

o

liii) tosised juhtumid- Serious AE, haiglaravi vajavad juhtumid

o

Jalgitakse 6 kuud peale igat doosi

o

Peale litsentsi saamist: Farmakovigilans, signaalide kogumine ja raporteerimine elektrooniliselt



On ettearvatavad sundmused ja
ootamatud sundmused

Oluline on, et vakisineeritute seas ei
esineks monda ohtlikke seisundit
rohkem kui platseebo grupis

Uus haigus voib olla vakstiiniga
seotud juhtum voi juhuslik jJuhtum

Inimesed haigestuvad kogu aeg
erinevatesse haigustesse sellele
vaatamata, kas neid on vai ei ole
hiljuti vaktsineeritud millegi vastu

Table 6.

Targeted Medical Events for Safety Review

Anaphylactic reaction (SMQ)
Convulsions (SMQ)

COVID-19 (SMQ)

Demyelination (SMQ)
Immune-mediated/autoimmune disorders (SMQ)
Liver related investigations, signs and symptoms (SMQ)
Autotmmune disorders

Herpes viral infections

Leukopenias NEC

Lower respiratory tract infections NEC
Neutropenias

Respiratory failures (excl neonatal)
Vasculitides

WViral lower respiratory tract mfections
Acute kidney mjury

Acute myocardial infarction

Acute respiratory distress syndrome
Adverse event following immunization
Ageusia

Arrhythmaia

Arthralgia

Arthritis

Ataxia

Cardiac failure

Cardiogenic shock

Cataplexy

Cerebrovascular accident

Chillblains

Chronic fatigue syndrome

Coronary artery disease

Cytokine release syndrome

Cytokine storm

Deep vem thrombosis

Disseminated intravascular coagulation
Embolism

Embolism venous

Endotracheal mtubation

Facial paralysis

-

-

Fibromyalgia

Haemorrhage

Haemorrhagic disorder
Hypersensitivity

Inflammation

Kawasaki's disease

Liver injury

Manufacturing laboratory analytical testing 1ssue
Manufacturing materials 1ssue
Manufacturing production 1ssue
Meningitis

Meningitis aseptic

MERS-CoV test

MERS-CoV test negative
MERS-CoV test positive
Microangiopathy

Middle East respiratory syndrome
Multiple organ dysfunction syndrome
Myocardial infarction

Narcolepsy

Occupational exposure to communicable disease
Patient isolation

Peripheral 1schaemia
Polyneuropathy

Post viral fatigue syndrome
Product availability issue

Product distribution issue

Product supply 1ssue

Pulmonary embolism

Pyrexia

Quarantine

SARS-CoV-1 test

SARS-CoV-1 test negative
SARS-CoV-1 test positive

Severe acute respiratory syndrome
Stress cardiomyopathy
Tachycardia

Thrombocytopenia

Note: list of targeted medical events current as of 12 November 2020.



Coincidental observation of new diabetes cases if 1 million
young girls/women were injected with a placebo

Diagnosed cases after the injection of
a placebo per 1 million adolescents and

Disease young women / period of observation

Uute haigusjuhtude

avaldumine, kui 1 milj. 9-18 AsmaiER) 21 188 813
a neiule sustitaks soolvee . 2 iog | Merey (ER) 15 106 458
sOltumatu haigestumise diseases (ER)
_ Thyroiditis (H) 1 9 40
' Systemic lupus (H) . ; 20
Vaccination
Multiple sclerosis /
Optical neuritis (H) 0 2 10

Table 1 Chance that a very rare side-effect (0.01%)

. Estimated risk of selected diseases in young girls/women (9-18 years) assuming vaccination with a saline
will not be observed

placebo based on US rates for emergency room visits (ER) and hospitalizations (H) without vaccination

Number of patients treated  Chance of missing (%)

1000 oot Harvad sundmused: 1/ 10 000

2500 s inimese kohta (0,01%)

7500 47.2 esinemissagedus

12000 33 Mida rohkem on seda vakisiini
o o saanud, seda toendolisem on, et
30000 5.0 avastatakse see sundmus
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Koroonavaktsiiniralli

Vaccines by Type Vaccines by Phase
e . : . . : . . :
Engineered Bacteria Phase 1

Inactivated virus

Live attenuated virus Phase 1/ |
Maodified Dendritic Cells

Non-replicating viral vector phase 2 |

Peptide-based

s Phase 2/3 |

Recombinant protein

Replicating viral vector

Phase 3
Virus-like particle

https://racetoacure.stanford.edu/development-leads



a SARS-CoV-2
Malrix proten
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Envelope protein Nucleoprotein

and viral RNA

i Replication-competent vector vaccines
can propagate 1o some extent in the
cells of the vaccinated individual and
express the spike protein within them
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€ Inactivated vaccines
contain SARS-CoV-2
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spike protein
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J inactivated vinus vector vaccines cany
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grown in cell culture
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display the spike protein on
thew surface
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packaged in LNPs
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Siiani esimene
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MRNA, mis kodeerib
ogavalku

MRNA liigub rakus
olevatesse
ribosoomidesse

Ribosoomid tolgivad
info aminohapete reaks,
milles koosneb ogavalk

Raku jaoks on see
vOoras valk

Immuunsusteem hakkab
uurima, millega tegu ja
reageerib vastavalt



Vaktsiini ’réépéhimé’re

Our mRNA-based approach for a COVID-19 vaccine

Genetic
Information
of SARS-

CoV-2

Non=infectious

SARS-
CoV=-2

Preclinical
testing
Vaccine
mRNA

INFORMATION '“

VIRUS ANTIGEN 3 UTR  Poly(A) tail

20 potential

vaccine candidates
for pre-clinical

screening

Tested across

trials in Europe

Lead
Candidate

Phase 2/3

Full Ou

length spike
glycoprotein

=3 modRNA

Being tested in
up to 30,000
participants

globally

g\l\?’)‘h

o
2
%
-—
(V-4

Cor=i

MRNA, mis kodeerib ogavalku,
on pakitud rasvapalli
(lipiidnanoosake-LNP) sisse

Lipid nanoparticle (LNP)
Cationic lipid ~._ {
" AT RNA
S, N
" .,r.v‘.'
I~ ) et
Q.% &;;; AN /\; 4,“”‘(.
Helper lipid — B;» : —{:%L\@ .
N AN
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Vakitsiini toopohimaote

Chimpanzee adenovirus

N2
/ A Pl Unable to
N N cause disease

BENE
SEQUENCING

-:" Genes coding
it spike protein

/
.,’\
¢ -~
ChAdOx1 viral

vector

Cells express / ChAdOx1
spike protein nCoV-19 vaccine
Body produces ‘ /

antibodies against
spike proteins

If infected, immune
system attacks
SARS-CoV-2

COVID-:
VACCI

(ovID-19
VACCINE

Primaadi adenoviirus,
(vektor, kandja)
millesse on pakitud
ogavalku kodeeriv
MRNA

See viirus ise ei
paljune edasi
inimeses

Ei tohiks selle vektori
vastasedi antikehasid
inimeses olla



Tanu kestvale pandeemiale jouavad firmad oma VE-ga varem valmis !

Timing of Operation Warp Speed vaccine efficacy trials

The efficacy trials planned by Operation Warp Speed, the U.S. COVID-19 vaccine effort, plan to take interim
looks at data based on different numbers (50, 100, 150) of participants developing disease symptoms or

other "events" that allow researchers to gauge the impact of the candidate in people who receive the vaccine
versus a placebo.

Nendele firmadele
on alustatud

kasutusloa andmise Janssen**
protseduur ! Novavax

Sanofi

Moderna

AstraZeneca

Enroliment 50 100 150

50 100 150
50 100 150

50 100 150

I 50 100 150

Aug. ' Sept. " Oct.  Nov.  Dec. | Jan. Feb. Mar. Apr. ' May
2020 2021

*Conceming side effects led to a "hold” of the AstraZeneca trial on 8 September and a “temporary pause” on 13 October for the
Jannsen study.

**The Janssen vaccing, in contrast to the others here, only requires a single dose to fully immunize participants.

DATA: COVID-19 PREVENTION NETWORK; C. BICKEL/SCIENCE

Biontech /Pfizeri vaktsiini on kdige IGhemal kasutusloa saamiselel,
uuring Ioppfaasis.



Status
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Live Attenuated

Moderna AstraZeneca/Oxford U Novavax 18D
Pfizer/BioNtech Janssen SanofilGSK

+ + + v

Speed Speed Speed Speed

Efficacy Efficacy Efficacy Efficacy
CaostCapacity CosiCapacty Significant human CosvCapacity

Cold chain

Safety (lack of

expernence)

VE= 95%

One dose potental
Cold chain

far

Safety (lack of

expenence

VE=70 %
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Cold Chain

Safety in pediatrics

One dose potential
Oral

Safety



Uue ravimi litsenseerimine

Figure 1: Overview of vaccine development and approval
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E U rO O p O R O Vi m i O m e-l- EUROPEAN MgNES AGENCY

SCIENCE MEDICINES HEALTH

EU Ulene amet, mis tegeleb uutele ravimitele kasutusloa andmisega tervele EUle

o Kiirem ja efektiivsem protsess vorreldes sellega, kui iga riik eraldi peaks tegutsema
o Katusorganisatsioon riiklikele ravimiametitele, koordineerib

o Noustab firmasid igas ravimiarendusetapis

)

o Kontrollib

LAKEMEDELSVERKET

SWEDISH MEDICAL PRODUCTS AGENCY

Uue ravimi turule tulek:

o Noustamine, juhiste jagamine

o Annab oma hinnangu uuele ravimile
o Menetleb uuendusi

o Menetleb ohutuse vuuendusi



Kasutusloa saamise protsess

o European Medicinal Agency

o Firma saadab sisse moodulid

o 1)Avaldus, toote kirjeldus (SmPC)
o 2) kvaliteet /tootmise kirjeldus

o 3) Ulevaade

o 4) prekliinilised vuringud

o 5) kliinilised

o Meeskond: uurijad (footmine-
kvaliteet, prekliiniline, kliiniline,
statistikud, kineetikud), burokraadid
ja 1 raportoor

EMA valib EU riiklikud ametid, kes on:

a)Rapportdor riik, pohiline vastutaja
b)Kaas- Rapportdor

Nemad koostavad 2 paralleelset
raportit, kus annavad oma hinnangu
uvuele ravimile

c) PRAC- Rapportddr- ohutuse raport

Teised likmesriigid kommenteerivad

Suured kUsimused-vastused firmalt-
vaiksed kusimused- vastused firmalt

Kuniks enam vastuseta kUsimusi pole |



Kasu peab kaaluma
Ules voimaliku kahju !

Vakisiin peab olema:

Efektiivhe
o kaitseb nii indiviidi kui ka populatsiooni
Ohutu

o kuna vaktsineeritakse terveid, siis on
lubamatu et vaktsineerimise tagajarjel
haigestutakse

Kvaliteetne

o vaktsiini, mida hakatakse mUUma ei tohi
olla kehvem kui see, mida kasutati katsetes



Vakisineerimine

Biontech/Pfizer: 2 doosi, 21 pdeva vahe, kaitse 7 pdeva peale vimast doosi
N: 1 doos 1. veebruar, 2 doos 21. veebruar, immuunvastus garanteeritud 1. marts

o Vaktsinerimine Rootsis algab peale vakisiini kasutusloa saamist |

Esmalt saavad vaktsiini need, kelle elu on ohus (tervishoiutdotajad, eakad, kroonilised
haiged), sest:

o vakitsiini on vahe, ndudlus globaalselt on vaga suur, valmistamine ja logistika votab
aega

o Need kelle elu ohus, saavad kasu vaktsineerimisest isegi kui mingid korvalmaojud
iImnevad hiljlem



Vaktsineerimisprogrammi

kUpsemine Impact of AEFI on immunisation programs
Pre-vaccine
) Increasing Confidence: .
Disease Coverage LosS Return Eradication
* (vaccination stops?)

~—=\ T
S\

\

\

OuttI)reak ‘
\
\

Vaccine
Coverage /

*/ Adverse Events:

/ real/perceived

// v LN

Maturity of immunisation programme -

V

“Incidence”

?

Eradication ‘

Adapted from: Chen RT et al, Vaccine 1994; 12:542-50
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