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Cisla pandemie covid-19 « 19.4. 2022

® pripadu
Eradikace varioly 200 let .

Eliminace polio trva > 70 let
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Soucasné covid-19 vakciny

O

21.12. Booster

> 6 let véku >12/18 let

y

> 18 let véku > 18 let

> 18 let véku




Budoucnost covid-19

® Nove, sezonni, respiracni onemocnéni
® Kazdorocni epidemie v obdobi zari — duben s maximem v zimnich meésicich
® Meénici se varianty viru
Omikron BA.1, BA.2, BA.3, nové uz i BA.4, BA.5
® \/akcina nového slozeni
vicevalentni, univerzalni
kombinovana covid+flu
vakcina pro déeti do 5 let véku
® Upresneni délky postvakcinacni protekce

kazdorocCni booster

® 4. davka ano Ci ne




Spolecné stanovisko ECDC a EMA
ke 4. davkam

0 EUROPEAN MEDICINES AGENCY |
SCIENCE MEDICINES HEALTH

ECDC and EMA issue advice on fourth doses of mRNA COVID- @
19 vaccines

News 06/04/2022

Ole stale prilis brzy na to, abychom uvazovali o pouziti ¢tvrté davky mRNA
vakcin proti COVID-19 (Comirnaty spolecnosti Pfizer
a Spikevax spolecnosti Moderna) u bézné populace

OCtvrta davka miize byt podana dospélym ve véku 80 let a starsim, kde Ize
ocekavat nejvetsi benefit

OU dospélych mladsich 60 let s normalnim imunitnim systémem v
soucasné dobé neexistuji presvédcivé dukazy o tom, ze ochrana proti
zavaznému onemocneni slabne nebo ze existuje pridana hodnota cCtvrté
davky stavajici vakciny.

https://www.ema.europa.eu/en/news/ecdc-ema-issue-advice-fourth-doses-mrna-covid-19-vaccines



https://www.ema.europa.eu/en/medicines/human/EPAR/comirnaty
https://www.ema.europa.eu/en/medicines/human/EPAR/spikevax

3 faktory ovlivnujici budoucnost covid-19 vakcin

O

1. Vznik
novych
variant

e Dospeli a 65+
e Téhotné zeny
e Déti 6+

e Déti 6M -5 let
0000000000 |




4th Dose COVID mRNA Vaccines’ Immunogenicity & Efficacy Against Omicron
vOC

Gili Regev-Yochay, Tal Gonen, Mayan Gilboa, Michal Mandelboim,Victoria Indenbaum, Sharon Amit,

Lilac Meltzer, Keren Asraf, Carmit Cohen, Ronen Fluss, Asaf Biber, Ital Nemet, Limor Kliker, Gili Joseph,
Ram Doolman, Ella Mendelson, Laurence S. Freedman, Dror Harats,Yitshak Kreiss, Yaniv Lustig

doi: https://doi.org/10.1101/2022.02.15.22270948

IgG titers after 3 doses of BNT162b2 &
a 4th dose of either BNT162b2 or mRNA1273
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@ versus 426 kontrola, 4-5 mésicl po 3.davce

|zraelska studie, preprint 15.2. 2022
4. davka Comirnaty/Spikevax u 154/120 zdravotniku

9-10 x vyssi 1gG a neutralizacni titry za 14 dnu po davce

8 x vysSi neutralizacnich titrd na omicron

4. davka vratila hodnoty jako po 3. davce(ne vice-strop moznosti?)
ALE

O Casté prilomové infekce u o¢kovanych — mirné, ale s vysokou
virovou nalozi

O ucinnost (VE) proti sympt.infekci 30 % (95 % Cl: -9 % az 55 %)
a1l % (95 % Cl: -43 % az +43 %) u Comirnaty resp. Spikevax

4. davka nevedla k vyznamnym NU

4. ddvka mRNA COVID-19 obnovuje titry protilatek na
maximalni titry po treti davce

Nizka ucinnost v prevenci mirnych nebo asymptomatickych
infekci Omicron a infek¢ni potencial prilomovych pfipadu
zvysuji naléhavost vyvoje vakciny nové generace

Gili Regev - Yochay et al. medRxiv 2022.02.15.22270948; doi:https://doi.org/10.1101/2022.02.15.22270948
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Observacni studie, 112 HCWSs, Mexiko,
_ imunogenita 21-28 dni po 4. davce (4-6
meésicu po 3. davce) Comirnaty

Analysis of immunization, adverse events, and efficacy of a fourth dose of

BNTI6252 vacine Preprint, 6. dubna 2022

Maria Elena Romero-lbarguengoitia, °=' Arnulfo Gonzalez-Cantu, Diego Rivera-Salinas,

Po prvni davce meély subjekty
median (IQR) IgG 122AU/ml
(1904), s nartustem na 1875
(2095) po druhé davce, 3020
(2330) po treti davce a 4230
(3393) po 21-28 ctvrté davky
(p<0,01)

Log 10 IgG (AU/mI)
9

T T2 T3 T4 TS5 T6 T7 T
_ Maria Elena Romero-lbarguengoitia, et al. Analysis of immunization, adverse events, and efficacy of a fourth dose of
BNT162b2 vaccine. medRxiv 2022.04.05.22273434; doi: https://doi.org/10.1101/2022.04.05.22273434
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|| ORIGINNAL ARTICLE |‘

Protection by a Fourth Dose of BINT162b2
against Omicron in Israel

Yinon M. Bar-On, M_Sc., Yair Goldberg, Ph.D., Micha Mandel, Ph.D._,
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Pomér cetnosti vyskytu covid-19 mezi osoby 60+ po 3. versus 4. ddvce
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Izraelska studie, NEJM 5.4. 2022
od 2.1. 2022 podavaji 4. davku 60+ a rizikovym
za min. 4 mésice po 3. davce
Studie 15.1.-27.1.2022, > 1,2 mil osob

e 2xa 1,9 xnizsi vyskyt covid-19 u osob se 4. davkou vs se
3. davkou (=12 a>7 dnu po davce)

Vvv7/

e 4,3 x a4 xnizsSi vyskyt zavazného covid-19 u osob se 4.
davkou vs se 3. davkou (=12 a > 7 dnli po davce)

e Pomeér Cetnost vyskytu covid-19 u osob se 3 vs 4 davkami
se blizil 1 béhem 3-7 dnl po 4. davce a po 1 tydnu se
zvysSoval

e 2 tydny po 4. davce dosahl 2-3 nasobku

* Podil potvrzeného Covid-19 a zavaznych pribéhu
onemocneéni byl nizsi po ctvrté davce ve srovnani s
pouhymi tremi davkami

Yinon M. Bar-On, et al. N Engl J Med 2022;https://doi.org/10.1101/2022.02.01.22270232
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A Daily Vaccine Effectiveness against Infection after Dose 4

| Fourth Dose of BNT162b2 mRNA Covid-19 [~ @ --------------- A

ORIGINAL ARTICLE ‘

Vaccine in a Nationwide Setting

~
w
1

Ori Magen, M.D., Jacob G. Waxman, M.D., Maya Makov-Assif, M.D.,
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lzrael, > 182 tisic osob 60+, 3 davky versus 4 davky

e VE vakciny ve dnech 7 az 30 po Ctvrté davce byla
odhadnuta na

* 45 % (95% Cl: 44-47) proti infekci SARS-CoV-2 T s
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Magen O. et al. NEJM 2022;DOl: 10.1056/NEJM0a2201688



Indikacni skupiny pro 4. davka vakciny — dop. NIZP

O

Osoby 65+ let véku

2. Klienti domovu pro seniory a zarizeni socialni péce, domovu pro osoby se
zdravotnim postizenim

3. Pacienti se zavaznym primarnim nebo sekundarnim imunodeficitem
Pacienti se zavaznym imunosupresivnim stavem

5. HCWs a socialni pracovnici pecujici o pacienty skupin 2-4




4. davka v zahranici
stat K v |suprese | MW | Ghikinfekee
Kanada 80+ (50-70+) 70-79 let 6 mésicl
Francie 80+ v 3 mésice
Finsko 80+ 4 v 12+ 3 mésice
Némecko 70+ v v 5+ v
Holandsko 70+ v v 3 mésice
Kypr 70+ v v 5 mésicl
Svédsko 65+ v v 12+ 3 mésice
CR 65+ v v v' 4/6 mésice
Australie 65+ v v 16+ 4 / 4 mésice
Recko 60+ 4 mésice
USA 50+ v 12+, 18+ 5 mésicl (3 uimunosuprese)
|zrael 18+ v v v




Ockovani deti 6M -5 let veku

O

e Pfizer studie faze 1, 2, 3
e 8 300 déti (6M — 12 let), 90 center (US, Finsko, Polsko, Spanélsko)
e 2 davky 0-21 dnu, 3 pg pro 6M-5 let
e NejvyssSi imunogenita a ucinnost ve veku 16-25 let
e Non-inferiorita splnéna u déti 6-24 mésicu
e Nikoli u déti 2-5 let
O zahajeno hodnoceni efektu treti davky za 2 mésice po druhé u déti 6M-5 let (vysledek duben 2022)

e Dle vysledku predlozeni k registraci v poloviné roku 2022
e Moderna — predlozi data FDA pro déti do 5 let véku (25 pg) v breznu 20227?

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-and-biontech-provide-update-rolling-submission




Pan-koronavirova vakcina

O

e Prvni identifikace humannich koronavirt v ¥ 60.let 20 st.

Znamo celkem 7 druh

= SARS, MERS, SARS-CoV-2 + 4 bézna nachlazeni (25 % vSech respiracnich virdz)

= od zari 2020 jiz 5 variant SARS-CoV-2 (alfa, beta, gama, delta, omikron)

= subvarianty omikron pvodni BA.1, nové i BA.2 (v CR u? dominuje), ¢erstvé BA.3

e Nové varianty prinasi pokles ucinnosti ockovani (90% alfa, 66% delta, 30% ?7?
omikron)

e Nutnost inovativniho pristup
Vyvoj univerzalni vakciny
Vyvoj multivalentni (pan-koronavirové) vakciny

e \VVyvoj nekolik let — nekteré jiz ve fazi 1




Research Article

Safety, Inmunogenicity and Antibody Persistence of a
Bivalent Beta-Containing Booster Vaccine

| Spyros Chalkias, Frank Eder, Brandon Essink, Shishir Khetan, Biliana Nestorova, and 13 more

A. Ancestral SARS-CoV-2 with D614G; Beta
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B. Omicron; Delta

Omicron Delta
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Vicevalentni covid-19 vakciny

bivalentni Moderna, puvodni+beta varianta viru, 50 ug a 100 pug booster,
studie faze 2/3

e Srovnatelné, dostatecné titry neutralizacnich
protilatek proti pluvodni varianté SARS-CoV-2,
beta, omikron, delta 28 a 181 dni po booster
davce mono 50 pg (Spikevax) a bivalentni 50
ug nebo 100 pg

e Zaver: bivalentni posilovaci vakciny mohou
vyvolat silné a trvalé protilatkové odpovedi,
které poskytuji novy nastroj v reakci na nové
varianty

Vysledky studie s bivalentni booster davkou mRNA-
1273.214 vakciny (plvodni kmen a omicron) od Moderna
oCekavame koncem kvétna 2022

Chalkias S, et al. Safety, Immunogenicity and Antibody Persistence of a Bivalent Beta-Containing Booster Vaccine,
15 April 2022, PREPRINT (Version 1) available at Research Square [https://doi.org/10.21203/rs.3.rs-1555201/v1]



Article

Pre-existing polymerase-specific T cells
...... expand inabortive seronegative SARS-CoV-2

Hledani univerzalniho

antigenu pro vakcinu
replikacni proteiny viru

https://dol.org/10.1038/:41586-021-04186-8  Leo Swadling'™, Marlana O. Diniz'®, Nathalle M. Schmidt'®, Oliver E. Amin™,
. Aneesh Chandran™, Emily Shaw'**, Corinna Pade®, Joseph M. Gibbon#®, Nina Le Bart®,
Received: 17 June 2021

Anthony T. Tan®, Anna Jeffery-Smith™*, Cedric €. 5. Tan®, Christine Y. L. Tham®,
Accepted: 27 October 2021 Stephanie Kucykowicz', Gloryanne Aldoo-Micah', Joshua Rosenheim’, Jessica Davies',
a7 ¥ A Lhla]
Published online: 10 November 2071 Marina Johnson®, N:alarlh P. Jensen®, George Joy®%, Laur;? E. McCoy', Ana H.U:gas ;

e Specificka reakce T bunék nékterych jedinct odolnych vuci covid-19 —
pravdepodobneé ziskali univerzalni odolnost z predchozich infekci

e Novy cil imunitni odpovédi na ockovani — proti replikacnim proteintiim viru
nezbytnym pro rannou fazi virového cyklu

e Eliminace viru hned v pocatku replikace — zabraneéni sifeni viru
e VVakciny nové generace

Swadling, L.,et al. Nature 601, 110-117 (2022). https://doi.org/10.1038/s41586-021-04186-8




Spike Ferritin nanocasticova vakcina covid-19 (sprn 18-06-p)
Walter Reed vojensky institut US

Brief Title '“™E ' gARS-COV-2-Spike-Ferritin-Nanoparticle (SpFN) Vaccine With ALFQ Adjuvant for Prevention of COVID-19 in Healthy Adults

Official Title ™€ A PHASE 1, Randomized, Double-blind, Placebo-Controlled Study to Evaluate the Safety, Tolerability, and Immunogenicity of Ranging Doses of SARS-COV-2-Spike-Ferritin-Nanoparticle (SPFN_1B-06-PL) Vaccine With Army Liposomal Formulation
QS21 (ALFQ) for Prevention of COVID-19 in Healthy Adults.

Brief Summary | The purpose of this study is to evaluate the safety, reactogenicity, and immune response of the SpFN COVID-19 vaccine with Army Liposomal Formulation QS21 (ALFQ) adjuvant in healthy adults ages 18-55.
Detailed Description S . . . . . . . . . . . s
This clinical protocol outlines a first-in-human study of the safety, tolerability, and immunogenicity of different doses of SpFN_1B-06-PL + ALFQ prophylactic vaccine against COVID-19 in healthy adults. The experimental vaccine in this

study contains 2 parts: the vaccine (called SpFN_1B-06-PL) and an experimental adjuvant called ALFQ. An adjuvant is a substance added to vaccines that can help to make the vaccine more effective by improving the immune response

or causing the immune response to last longer. The experimental vaccine in this study does not contain the virus and cannot cause you to become infected with the COVID-19 disease.
Atotal of 72 healthy adult participants (age range 18-55) will be enrolled in this study. Participants will be enrolled into one of three study arms:

Arm 1: 25 pg of SpFN_1B-06-PL vaccine with 0.5 mL ALFQ adjuvant in a total 1.0 mL injection volume (20 participants) or Placebo (4 participants) on Study Days 1, 29, and 181.

Arm 2: 50 pg of SpFN_1B-06-PL vaccine with 0.5 mL ALFQ adjuvant in a total 1.0 mL injection volume (20 participants) or Placebo (4 participants) on Study Days 1, 29, and 181.

Arm 3: 50 pg of SpFN_1B-08-PL vaccine with 0.5 mL ALFQ adjuvant in a total 1.0 mL injection volume (20 participants) or Placebo (4 participants) on Study Days 1 and 181.

e Pozitivni vysledky z pokusU na zviratech i z klinického hodnoceni (faze 1 od
5.4. 2021, 72 ucastnikt 18-55 let, 2 vs 3 davky vs placebo)

e Vakcinalni nanocasticovy antigen (tvar fotbalového mice s 24 stranami) —
navazani spike proteinu vice variant viru

¢ Liposomalni adjuvans ALFQ obsahujici agonisty TL4 receptotU (také kandidatni
vakcina proti malarii)

https://clinicaltrials.gov/ct2/show/record/NCT047847672term=wrair&cond=covid-19+vaccine&draw=2&rank=1
Scaria, P.V. et al. npj Vaccines 6, 148 (2021). https://doi.org/10.1038/s41541-021-00407-3



https://clinicaltrials.gov/ct2/show/record/NCT04784767?term=wrair&cond=covid-19+vaccine&draw=2&rank=1

Ockovani na podzim 2022

O

e KOHO
O zejména rizikové skupiny

e KDY
O pred ocekavanou podzimni vinou epidemie (zari 2022) v pribéhu 1-3 mésicu
O centralni registraci spustit v srpnu 2022

e KDE

O dominantné nemocnicni a centralni ockovaci mista
O zapojit PL a ambulantni specialisty

o CiM

O posilujici davka stavajicich vakcin na pocatku sezony

O nova generace vakcin

NIZP MZ: Narodni plan opatteni ke kontrole onemocnéni covid-19, 3.3. 2022 (in file)



Zasadni otazky pro budoucnost covid-19 vakcin

O

1. Vyvinout vakcinu proti vaznym prubéhim, hospitalizacim,
umrtim?

2. Vyvinout vakcinu proti symptomatické nakaze a prenosu
nakazy?
3. Jak dlouho bude SARS-CoV-2 cirkulovat v populaci?

4. Je nutné pokracovat ve vyzkumu vakcin i v pfipadée ukonceni
pandemie?




A4

Zaver

e Potvrzen rychly evolucni potencial SARS-CoV-2
¢ \Vzniku dalsSich epidemickych vin je nevyhnutelny

e Opatreni prijata ke kontrole pandemie SARS pred 19 lety dokazala
pouze zpomalit nastup nové pandemie v 2019

e Ockovaci strategii do budoucna ovlivni sezonnost covid-19 a noveé
vakciny

¢ \/yvoj novych univerzalnich nebo pan-koronavirovych vakcin bude
nezbytny



O

Ockovaci kosile -
modni hit roku 2022

Dékuji za pozornost

roman.chlibek@unob.cz




