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ldeaalne vaktsiin tekitab pikaaegse ja tugeva
immuunvastuse patogeenile ilma tosiste kdorvalmojudeta

Hetkel rakendab tervishoiustisteem sama vaktsiini taupi, sama annust ja sama annuste
kordade arvu suuremale osale vaktsineeritavatest eeldades, et ei teki olulisi
kérvalmojusid.

Universaalne vaktsineerimine oletab vaktsineeritavatele sarnast haigusriski ning
lahtekohaks on, et kOigi inimeste immuunslsteem reageerib lihesuguse tugevusega.

Nii see siiski ei ole.

Vaktsineerimise jargmine ajastu peaks rohkem arvestama inimeste
individuaalseid immunoloogilisi eripdraseid, et valja tootada
personaalseid vaktsiine, mis pohinevad meie teadmistel
vaktsineeritavatest, nende immuuntudpidest ja genotuupidest.



Inimesed on erinevad (ka Tl ndeb seda)




8’, N Ews A major threat to the next pandemic: Vaccine hesitancy

A major threat to the next pandemic: Vaccine
hesitancy

Scientists can make safe and effective vaccines against novel pathogens. The bigger challenge is
persuading everyone to use them.
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S-RBD IgG (AU/mI)
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Antikehade tasemed tOusevad iga
vaktsiinidoosi jargselt ja siis langevad

Cell Reports Medicine & CelPress

OPEN ACCESS

Protective antibodies and T cell responses
to Omicron variant after the booster dose
of BNT162b2 vaccine

Paul Naaber,"2°" Liina Tserel,® Kadri Kangro,* Marite Punapart,® Epp Sepp,? Virge Jurjenson,' Jaanika Karner,®
Liis Haljasmagi,® Uku Haljasorg,® Marilin Kuusk,* Eve Sankovski,* Anu Planken,*® Mart Ustav,* Eva Zusinaite,’
Joachim M. Gerhold,* Kai Kisand,?>® and Part Peterson®?®

B1D: enne vaktsineerimist

B2D: peale 1. doosi

1wA2D: 1 nadal peale 2. doosi
6WA2D: 6 nadalat peale 2. doosi
3mA2D: 3 kuud peale 2. doosi
6mA2D: 6 kuud peale 2. doosi
9mA2D: 9 kuud peale 2. doosi
2wA3D: 2 nadalat peale 3. doosi
3mA3D: 3 kuud peale 3. doosi
6mA3D: 6 kuud peale 3. doosi
6mA3D+Covid: 6 kuud peale 3. doosi ja vahepeal ka nakatunud



S-RBD IgG (AU/mI)
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Research paper

Va kts i i n iva St u S O n m a d a I a m Dynamics of antibody response to BNT162b2 vaccine after six months: a

longitudinal prospective study

V a n e m a t e I i n i m e S t e I Paul Naaber®"”, Liina Tserel, Kadri Kangro®, Epp Sepp®, Virge Jurjenson?, Ainika Adamson?,

Liis Haljasmagi‘, Anna Pauliina Rumm®, Regina Maruste®, Jaanika Karner*,
Joachim M. Gerhold®, Anu Planken®<, Mart Ustav®, Kai Kisand®, Part Peterson®
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Total score of side effects

Contents lists available at ScienceDirect

The Lancet Regional Health - Europe

journal homepage: www .elsevier.com/lanepe

Tugevam vaktsiinivastus korreleerub e

Dynamics of antibody response to BNT162b2 vaccine after six months: a

t u geva ma te k6 rva I m 6j u d e ga longitudinal prospective study

Paul Naaber®"”, Liina Tserel, Kadri Kangro®, Epp Sepp®, Virge Jiirjenson?, Ainika Adamson?,
Liis Haljasmagi‘, Anna Pauliina Rumm®, Regina Maruste®, Jaanika Karner®,
Joachim M. Gerhold, Anu Planken®¢, Mart Ustav®, Kai Kisand®, Pirt Peterson®
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Vaktsineeritutel, kel olid suuremad kdrvalmojud peale esimest ja teist doosi, esines neid
sagedamini ka peale kolmandat doosi 7



Ravimiametile esitatud COVID-19 vaktsiinide
immuniseerimisjargsete reaktsioonide jagunemine
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Vaktsiin

BNT162b2
1. doos

Systemic adverse effect
— Headache
Fever
— Fatigue
—— Chills or shivers

— Nausea

— Diarrhoea

— Unusual muscle pains
— Unwsual joint pains

~

Time since vaccination (days)

01234567

de kb6rvalmojud

ChAdOXx1
nCoV-19

BNT162b2

2. doos
B C

01234567
Time since vaccination (days)

‘ 1 | | 1
01 2 3 45 6 7
Time since vaccination (days)

A BNT162b2 first dose

Sex

Female

Male

Age

<55 years

>55 years

BMI

<30 kg/m*

230 kg/m*

Comorbidities

Yes

No

Past SARS-CoV-2 infection
Yes

No

Timing of past SARS-CoV-2 infection
<6 months ago

>6 months ago
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Sex

Female

Male

Age

<55 years

>55 years

BMI

<30 kg/m*

230 kg/m’

Comorbidities

Yes

No

Past SARS-CoV-2 infection
Yes

No

Timing of past SARS-CoV-2 infection
<6 months ago

>6 months ago
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Proportion with adverse effect (95% Cl)
BNT162b2 second dose
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Menni et al. Vaccine side-effects and SARS-CoV-2 infection after vaccination Lancet Infect Dis. 2021 Jul;21(7):939-949.



Kasulik omada halba enesetunnet

(raske Oppustel, kerge lahingus)

* Vaktsineerimisel mangitakse I3bi
“manguinfektsioon”

e Eesmark on stimuleerida spetsiifiline
Immuunvastus patogeeni vastu

* Vaktsineerimisel kasutatakse immuunvastuse
tugevdajaid

* Piisava immunvastuse saavutamiseks tuleb
immuunsisteem korraks “kaima tommata”’

« Vaktsineerimisel kdivitatakse inimese enda
immuunmediaatorid, mis voditlevad viirustega

* Nagu viirusnakkuse korral, tekitavad need
pOletiku, mis enamasti lthiajaline

e Peamised mediaatorid on interferoonid

SCIENCE IMMUNOLOGY | FOCUS

CORONAVIRUS

COVID-19 vaccine side effects: The positives about
feeling bad
Jonathan Sprent’* and Cecile King?*

Side effects of SARS-CoV-2 vaccines are often troubling but may merely reflect transient production of type |
interferons, a normal immune reaction to contact with pathogens.
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Adenoviiruskandjatega (AstraZeneca) vaktsiinide kdrvalmaju

Vaktsiin-indutseeritud protrombootiline immuuntrombotsiitopeenia (VIPIT)

SARS-CoV-2

* Tekib 4-28 pdeva peale vaktsineerimist, pigem adenovius Genefor Q@ KL vecreneddeat
® W j

noorematel
« Uksikud t6endolised juhtumid Eestis
* mRNA vaktsiiniga ei ole kindlat seost

Vaktsineerimise riskid siiski madalad:
VIPIT: Ca 1 juhtum 100-200 tuhande vaktsineerimise kohta
Tosine kdrvaltoime:

25-aastastel: 11 inimest miljonist

tle 50 aastastel: 4 inimest miljonist - Ol
R
Venoosne tromboos : 1-3 tuhande kohta aastas e %\ 2 g
. . o o o 7 epatic (}?// E RV\\SI\:{:/;
Tromboos COVID19 hospitaliseeritutel: 7-8 inimest 100 kohta .“_ 3 PR
Sanchnic //\;‘&\ \72{‘\(/225/\\2/\
vein J ‘wj‘r J[\& \ﬁ

VIPITi korral on tuvastatud autoantikehad, mis reageerivad

Legs
Potentially lethal
blood clots

trombotsiilidi faktoriga 4 (platelet factor 4; PF4)



Muokardiit on haruldane ja tekib sagedamini infektsiooni kui

vaktsineerimisega

Do COVID-19 or vaccination
increase the risk of myocarditis
(inflammation of the heart)?

)

We looked
at data of

38 million
people 16+
in England

-

COVID-19 vaccination

*

positive COVID-19 test

December 1 August 24
2020 2021
QEARC | https://doi.org/10.1038/
- L‘]&M“\R(” HDR BREATHE 5412391-0;1-323630-0

Patone et al. 2022 Risks of myocarditis, pericarditis, and cardiac arrhythmias associated with COVID-19 vaccination or SARS-CoV-2 infection. Nat Med 28, 410-422

What we found

Additional myocarditis events
per 1 million people

within 28 days of:
40

COVID-19 infection

1st dose 2nd dose
Moderna 6 1 0
Oxford, 0
AstraZeneca
Pfizer- 1 0
BioTech

Myocarditis events within 28 days of vaccination or
COVID-19 infection are RARE but they are more

likely following infection than vaccination




Gripivaktsiini kdrgem doos annab vanemates inimestes parema
Immuunvastuse

The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

Gripiviiruse vaktsiini uuring 31 989 osalejaga: Efficacy of High-Dose versus Standard-Dose
Influenza Vaccine in Older Adults

Tall 1 1 Carlos A. DiazGranados, M.D., Andrew J. Dunning, Ph.D., Murray Kimmel, D.O.,
15 991 lnlmeSt Sald 4X dOOSl Daniel Kirby, B.Sc., John Treanor, M.D., Avi Collins, B.Sc.N.,

11 1 1 Richard Pollak, D.P.M., Janet Christoff, R.N., John Earl, M.D.,
15 998 lnlmeSt Sald Standard dOOSl Victoria Landolfi, M.Sc., M.B.A., Earl Martin, D.O., Sanjay Gurunathan, M.D.,

Richard Nathan, D.O., David P. Greenberg, M.D., Nadia G. Tornieporth, M.D.,
Michael D. Decker, M.D., M.P.H., and H. Keipp Talbot, M.D., M.P.H.

Ule 65-aastaste seas tekitas 4x doos markimisvaarselt kdrgemad antikehad ja
parema kaitse haiguse vastu.
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Naistel on tugevam immuunvastus ja rohkem korvalmojusid
enamike vaktsiinide korral

Table 1  Sex differences in acceptance, immune responses, and adverse reactions to vaccines in humans

Gender Sex and gender
Target difference in Sex difference in difference in
group Vaccine acceptance immune response adverse reactions Age (years)

Children Hepatitis B Not defined Greater in females Not defined <12
Diphtheria Not defined Greater in females Not defined <2
Pertussis Not defined Greater in females Not defined <2
Pneumococcal Not defined Greater in females Not defined 6-9
Rabies Not defined Greater in females Not defined 6-9
Measles Not defined Greater in females or Increased in females <3

equivalent in both sexes

Malaria (RTS,S) Not defined Greater in females Increased in females <2
Human papillomavirus | Less in males Greater in females Increased in females 5-17

Adults Influenza Less in females Greater in females Increased in females 18-49
Hepatitis B Not defined Greater in females Increased in females 18+
Herpes virus Not defined Greater in females Not defined 18+
Yellow fever Not defined Greater in females Increased in females 18+
Rabies Not defined Greater in females Not defined 18+
Smallpox Not defined Greater in females Not defined 18+

Aged adults | Influenza Less in females Greater in females Increased in females | 65+
Td/Tdap Less in females Greater in males Increased in females | 65+
Pneumococcal Less in females Greater in males Increased in females | 65+
Shingles Not defined Not defined Increased in females | 65+

Flanagan et al 2017 Sex and Gender Differences in the Outcomes of Vaccination over the Life Course. Annu Rev Cell Dev Biol. 33:577-599
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Type 2 Diabetes

Type 1 Diabetes

Stroke

Severe respiratory
Neurological

Mental ill-health

Liver condition

Ischaemic heart disease
Inflammatory conditions
Immunosuppression — Steroid long course
Immunosuppression — MAB
Immunosuppression — DMARD
Hypertension

Heart failure

Haematological (non-malignancy)
COPD

Clinically vulnerable

Clinically extremely vulnerable
Chronic viral (HBV, HCV, HIV)
Chronic Kidney Disease
Cancer — Non-Haematological
Cancer — Haematological

BMI - underweight

BMI - overweight

BMI - obese

Asthma

Norgem vaktsiinivastus esineb
mitmete haiguste ja ravide korral

Sidamepuudulikkuse
Kroonilise neerupdletikuga
Immuunpuudulikel inimestel
Immuunsupressioonravi saajad

Hematoloogiliste kasvajatega

1. talpi diabeedi



Meie immuunsisteemid on erinevad — meil on mitmeid “immunotuitpe”

Continuous distribution Discrete ‘immunotypes’

Nature Reviews | Inmunology

Brodin, P., Davis, M. Human immune system variation. Nat Rev Immunol 17, 21-29 (2017) 16



Personaliseeritud vaktsineerimine

Tuleviku personaalsemad vaktsiinid peaksid arvestama

* Vanust

* Sugu

« Kaasuvaid haigusi ja kasutatavaid ravimeid

* Eluviise (flitisiline aktiivsus, suitsetamine, alkoholi tarbimine)

« Kehamassiindeksit (BMI >30)

* Vaktsineerimise sesoonsust ja D-vitamiini taset

* Modnede viiruste (nagu CMV) infektsiooni inimeses (>70% positiivsed)
* Naiivsete ja immuunosenestseerunud rakkude osakaalu

* Poligeenseid riskiskoore ja muutusi immuunavstusega seotud geenides
* Olemasolevaid autoantikehasid (anti-PF4 ja anti-interferoonid)

* Olemasolevate viirusvastaste antikehade taset

Optimeeritumaid vaktsiine, vaktsiini doose ja vaktsineerimise ajavahemikke



Vaktsiinide efektiivsus langeb ajas

© Omicron variant [l Delta variant

A Two Doses of ChAdOx1 nCoV-19 with a Booster Dose of BNT162b2 or mRNA-1273

100 Dose 2 BNT162b2 Booster mRNA-1273 Booster Eriti uute tl.jvede Vastu (nagu Omicron)
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B Two Doses of BNT162b2 with a Booster Dose of BNT162b2 or mRNA-1273
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Vaktsiini poolt indutseeritud immunvastus langeb
Kaua kestab SARS-CoV2 vaktsiini immuunvastus?

Viirusvastane kaitse antikehade taseme ndol langeb aja jooksul

Kuigi pikemaaegse kestusega, voib aja jooksul langeda ka rakuline immuunsus, mis
kaitseb raske haiguse vastu

Olemasolevad vaktsiinid ei pruugi toimida uute viirusvariantide vastu ja inimeste
huvi vaktsineerida on languses

Personaliseeritud vaktsineerimine: eelnevalt arvestada vaktsineeritava inimese
SARS-CoV2 antikehade taset

Jatkuvalt vajalik monitoorida SARS-CoV2 antikehade ja rakulise immuunsuse
pusimist ja seda arvestada vaktsineerimisstrateegia kujundamisel.
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