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INOVACE VE VYZKUMU A VYVOJI VAKCIN

O Noveé chapani hodnoty vakcin - od détstvi pres dospélost az k
seniorum

O Zdravé starnuti - s prodluzujicim s vékem doziti narusta
vyznam prevence infekci, v€etné respiracnich

O Respiracni viry kazdorocné zabiji az 5 mil osob
O Respiracni viry maji pandemicky potencial — nutnost vakcin

O Ocekavany narust celosvétového trhu s vakcinami - narust z
61 miliard (2021) na 125 miliard USD (2028)

https://gsk.ft.com/article/vaccine-innovation-future-helping-protect-more-lives
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SPECIFIKA A USKALI PREVENCE RESPIRACNICH PATOGENU

* Viry replikujici se na sliznici dychacich cest zpusobuji vyznamnou
umrtnost a nemocnost

* Nevyvolavaji uplnou a trvalou ochrannou imunitu

 Extrémneé rychle se replikuji na sliznici — snadno a ve velkém se prenasi
na dalsi hostitele — v kratkém ¢asovém obdobi — drive nez se zapoji
adaptivni imunita

e Vakciny proti respiraCnim patogenum jsou stale nedostatecné
* Prvni vakcina — proti chripce (1957), od té doby se toho moc nezménilo

. suboptimalni ucinnost (14-60 %), doba ochrany v mésicich, slabé prijeti verejnosti
 Vyzkum ovlivhuje hodné proménnych — davka, adjuvans, cesta podani,
nacasovani vakcinace, booster davky

https://www.precisionvaccinations.com/next-generation-respiratory-virus-vaccines-need-innovation
https://www.cell.com/cell-host-microbe/fulltext/S1931-3128(22)00572-8#secsectitle0010
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RESPIRACNI VIRY @ CelPress Cell Host & Microbe

DUVODY USPECHU A NEUSPECHU

for coronaviruses, influenzaviruses,

Y 4 w r o
VAKCIN PROTI RESPIRACNIM VIRUM  zimee=enie

Table 1. Epidemiologic and immunologic parameters of selected human respiratory viruses and vaccines used to control them ° Svstémové respiraéni vi ry
. r'c.J.'J;Jl aly r-f.1'=1r-¢'=1-c Infact :-.'1 elicits long-term Re-infections  Vaccines alicit c-'1.g-l'=1rr" Vaccine o V ’ s e s e

\irus period™ viremia protective immunity are rare protective immunity type yznamna viremie

Measles (to =10days vyes yes yes yes replicating e Silnd indukce imunitni
prodrome) - odpovédi

Mumips =16 days  yes yes Ves =] replicating

Rubella =16 days  yes yes Ves =] replicating * Rel dIOUhé ID

Smalipox’ =12days  yes yes yes yes replicating * Dlouhodoba ¢i celozivotni

VA . . =14 days YES WES Vs = replicating protekce

Endamic coronaviruses =5 days o no no no nane

Influanza virus =2 days na no no no replicating, other , , . .
Parainfluenzaviruses =4 days jla] jla! no no nona ¢ NeSVStemove respl racni
RSV =5 days no no no no nona Vi ry

SARS-Coy-2 =4 d na” no no no non-raplicatin

e Vyrazneé kratsi ID

"iral incubation pariods, especially shortar incubation pariods, typically have very broad rangas; these estimates are taken from cross-sections of the
literature. e Rychla replikace v lokalni

“*Smallpox was aradicated from natural circulation in 1978. I ev s k ;.
“Varicalla-zoster vinus (VZV) recrudescence (refarred to as zoster, zona, or "shingles ™) results from ralease of latant viruses from ganglia; second exog- sliznicni tkani

enous respiratory infections in normal parsons are rare. e Bez celkové virémie
“Although SARS-CoV-2 antigens have been detectad in multiple tissues, the virus does not appear to be associated with significant “free™ viremia, as

evidenced by difficulty in culturing infectious virions from blood or tissuas, and by weak alicitation of broad and durable protective systemic immunity. | © Bez celkové silné
stimulace imunity -
kratkodoba protekce

David M. Morens, et al.Rethinking next-generation vaccines for coronaviruses, influenzaviruses, and other respiratory viruses.Cell Host & Microbe 2023 (31)1:146-157.
https://doi.org/10.1016/j.chom.2022.11.016.
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REVOLUCE VE VAKCINACH

1. Adjuvans —zameéreni se na patogeny, pro které drive
nebyly vakciny ucinné Ci dostupné + benefit pro staré
lidi a imunokompromitované jedince

2. mMRNA vakciny — chripka, covid-19 a rada dalsSich

3. MAPS — Multiple antigen presenting systém —
platformova technologie

4. Vakcina 3 v 1 (flu+RSV+covid-19) nebo 2 v 1 - vice
otazek nez od pOVédl,, klinické studie Moderna

https://gsk.ft.com/article/vaccine-innovation-future-helping-protect-more-lives
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Januar y 10, 2023

Twenty-Strain "Universal” mRNA Flu Vaccine

m RNA VakCiny prOti Ch‘r"ipce Effective in Animal Studies

zapouzdFeno v lipidovych nanoédsticich, Pfizer, Moderna, US NIAID [ o sooommssn

* Lze vyrobit rychleji a ve velkém mnozstvi nez klasické flu vakciny

* Mohou se pripravit ,,na posledni chvili“ — tésné pred sezonou a tim je lépe
zacilit

* Nehrozi ani zmeéna viru pri replikaci ve vejcich (“egg-adapted changes”)

e Stimuluji také bunécnou imunitu

* Umoznuji vliozit geny kodujici vsechny potencialni varianty viru
(20valentni vakcina — rizné HA) — potvrzena odpovéed u fretek a mysi —
univerzalni vakcina?

* Nutnost 2 davek?

e Faze 3v 9/2022, 25 tisic osob 18+, Pfizer

o F3ze 2 v 11/2022, mRNA flu+covid, 180 osob 18-64 let

https://www.nih.gov/news-events/nih-research-matters/using-mrna-technology-universal-flu-vaccine

Larkin H, et al. JAMA. 2023;329(2):114. doi:10.1001/jama.2022.23512




RSV Nirsevimab Nirsevimab

Vyvinuty k prevenci onemocnéni RSV pro vsechny déti

P R OT E K C E R SV = Nirsevimab je humanni imunoglobulin G1 kappa
(IgG1k) monoklonalni protilatka produkovana
technologii rekombinantni DNA s prodlouZzenym
polo€asem (=dlouhodobé plisobici)

- Davkovani 1x za sezoénu

= Nirsevimab inhibuje zdsadni krok membranové
fuze v procesu vstupu viru, neutralizuje virus a
blokuje fazi mezi burikami.

e

Polovina -1980:

O

O._________

O

1956: . S !
: Experimenty na zvifecich | 1998: :
Objev RSV modelech . Palivizumab P 2022:
O | (Synagis) A ' Nirsevimab
' registrace | registrace
T | registr 2013: PreF RSV | O
1965: Prvni studie s RSV | antigen : 5/2023: RSV
vakcinou - inaktivovany i g i vakcina(Arexvy)
virus (') ()  schvélena v USA
1996: RSV- 2014: Faze I studie
IGIV schvaleni s Nirsevimab

Zhu Q, et al. Sci Transl Med. 2017;9(388):eaaj1928.

RSV Vaccine and mAb Snapshot. Published September 2021. Accessed June 23, 2022. https://www.path.org/resources/rsv-vaccine-and-mab-snapshot 2. Domachowske JB et al,
Pediatr Infect Dis J. 2004 Nov;23(11 Suppl):5228-34. doi: 10.1097/01.inf.0000144672.81955.a4. 3. Griffin MP, et al. Antimicrob Agents Chemother. 2017;23(3):e0714-16




RSV&FLU

A Study to Learn Whether Respiratory Syncytial Virus (RSV)

K O I\/I B | NAC E RSV A F L U and Flu Vaccines Given Together as a Single Shot Work as

v z Well as When Given Separately
RSV A TEHOTNE

A STUDY TO EVALUATE THE SAFETY, TOLERABILITY, AND IMMUNOGENICITY OF RESPIRATORY
COMBINATION VACCINE CANDIDATES IN ADULTS 60 YEARS OF AGE AND OLDER

* Brezen 2023 — klinicka studie Pfizer

* RSVpreF obsahujici 2 stabilizované prefuzni F antigeny RSV ve stejném mnozstvi z
virové podskupiny A a B v kombinaci s Quadrivalentni chfipkovou modRNA
vakcinou (glRV) kddujici HA 4 kmenu podle doporuceni pro chripkovou sezénu (2

kmeny A, 2 kmeny B)

* Ucinnost vakciny 81,8 % proti
zavaZznym onemocnénim dolnich
cest dychacich v disledku RSV u
kojencu od narozeni do prvnich 90
dni Zivota

* Vysokd ucinnost 69,4 % béhem
prvnich Sesti mésicu Zivota

Pfizer Announces Positive Top-Line Data of Phase 3
Global Maternal Immunization Trial for its Bivalent
Respiratory Syncytial Virus (RSV) Vaccine Candidate

Tuesday, November 01, 2022 - 06:30am

https://ichgcp.net/clinical-trials-registry/NCT05788237
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4 Statement on the antigen
VAKCINY PROTI COVID-19 composition of COVID-19 vaccines

Technickad poradni skupina TAG-CO-VAC (11. - 12.5. 2023)
* 2 xrocné doporuceni (kvéten, listopad) vSem vyrobcim — aktualizovat

ne bo ZacC h Ovat S I Oie N |' Ta:)t;ul:? 4 a graf (ECDC): Souhrnny piehled sledovanych variant za dané
* Od kvétna 2023 globalné prevladaji potomkové linie varianty XBB.1 |verionta  potet antions
(XBB.1.5, XBB.1.16, XBB.1.9) s velkym potencidlem imunitniho Uniku |xesiex
neutralizaénim protilatkam o 5
CH.1.x 14
* Odhady VE soucasnych vakcin proti XBB.1 jsou velmi limitované a i ;
nedostatecné (vysledky pro i proti) Lo -

* Doporuceno slozeni s XBB.1 potomkové linie, napr. XBB.1.5 ev.
XBB.1.16 (monovalentni vakcina)

potential variant selection

~November
FDA 15.6.2023 ~ ~May Variant Evaluation &
Strain Selection ~August Potential Selection
VRB’PAC App;oval VRBPAC
Early-stage development ! ~Feb

Example activity “at risk” & : Manufacture (pre-clinical Variant
COoVID-19 survelllt:nce toinform b and CMC data) Regulatory Distribute Vaccine Ag';‘..’::i,

Model : Submissions and Review if Needed

I
~100 Da
10 vs

WHO. https://www.who.int/news/item/18-05-2023-statement-on-the-antigen-composition-of-covid-19-vaccines

Our world in data. Dostupné z: https://ourworldindata.org/grapher/covid-variants-bar?time=Ilatest&country="CZE Stazeno 15.5.2023
SzU. Tydenni zpravy. Dostupné z:https://szu.cz/wp-content/uploads/2023/05/SZU_podrobna_zprava_SARS_CoV_2-a-chripka-2023_05_15.pdf StaZeno 15.5.2023
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ZAVER

Vakciny s trvalou ochranou proti slizni¢nim respiracnim virum casto s vysokou
umrtnosti, dosud snaham o vyvoj unikaji

Zasadni je navozeni slizni¢ni imunity — nutny vyvoj intranasalniho, inhalacniho nebo
spojivkového oCkovani ocnimi kapkami

Nové kontroverzni teorie — ne imunitni pamét, ale opakované vystaveni antigenu je
klicovy faktor postvakcinacni protekce

MRNA vakciny — prilom ve vyvoji

Ockovani proti RSV — seniori, tehotné zeny —materské protilatky moduluji RSV
onemocnéni kojencu - ruzné strategie prevence respiracnich nakaz u kojencu,
téhotnych Zen a senioru

Kojenci- kombinace pasivni imunizace (materské Ig) a dlouhodobé mAb

Nutnost rady experimentu a vyzkumu
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