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Obecne charakteristiky

e Plvodce: Lidsky respiracni syncytialni virus (RSV), objeven 1956
 Taxonomie: celed Pneumoviridae, rod Pneumovirus, 2 subtypy A a B
rada genotypu
3 nestrukturalni, 8 strukturalnich proteinu (mj. F, G, SH)

* Prenos: primy - kapénkami, neprimy — kontaktem s povrchy.....

* \/yskyt: v zimnich mésicich, epidemické viny 2018/2019 a 2021/2022

e ID: 2-8 dnu



Zastoupeni subtypu A a B RSV v 8 zemich
v sezoné 2017/2018 (N=411)

Geographic distribution of RSV A (n 128) and RSV B (n 283) subtypes, 2017-2018 (n 8 countries). Overall size of the pies is proportional to the number of RSV isolates and the segments of the pies are proportional to the frequency of subtype A (red) and subtype B (blue) (Table 1).
Northern hemisphere: GBR, United Kingdom (n 2); ESP, Spain (n 36); NLD, The Netherlands (n 43) FIN, Finland (n 45); JPN, Japan (n 91). Southern hemisphere: BRA, Brazil (n 64); ZAF, South Africa (n 95); AUS, Australia (n 34). (The figure was created with Microsoft PowerPoint.)

FIN @ RSVA
. @® RSVB
NLD
GB
@ JPN
ESP

B L L AR AR R I AR AA AR R RS, camw B L L T

2017-18

AUS

D. E. Tabor et al. J. Microbiol, 2021; 59



Virion RSV
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Partikule RSV

RSV virions bud from infected cells as filamentous particles exhibiting a well-organized scaffold of M and M2-1 proteins, which house the singlestranded RNA (ssRNA)-containing ribonucleocapsid. After RSV buds from the cell, the matrix layer
becomes fragmented, and the particles become pleomorphic and eventually round. Passive antibody transfer and vaccination strategies have largely focused on the three surface glycoproteins: F, G, and SH. F present on the surface of viral
filaments is usually in the active pre-F conformation. As virions are shed from infected cells, the metastable F flips spontaneously into the post-F conformation over time, and spontaneous rearrangement is accelerated by high temperatures. G is
a type 2 membrane protein and is disordered with mucin-like O-linked glycan domains on each end (green) surrounding a conserved cysteine-noose structure centrally (yellow). While F and G are targets of neutralizing antibody, SH, a pentameric
ion channel, can be a target for antibodies with Fc-mediated effector functions.

Tracy J. et al. Immunological Lessons from Respiratory Syncytial
Virus Vaccine Development; Immunity 51, 2019



Klinicky obraz

* Malé déti: nazofaryngitis, bronchitis, bronchiolitis, pneumonie;
komplikaci otitis media

 Vétsi déti a dospéli: lehky az inaparentni pribéh, dalezity zdroj

e Starsi lidé, lidé s imunodeficitem: zavazny prubéh




Z.avaznost

» Déti do 5 let: 3,4 mil. hospitalizaci; 120 000 umrti (55-200 000)/rok
»Déti do 6 mésicu: 45 % hospitalizaci s akutnim onemocnénim DCD
> 46 % umrti béhem hospitalizace s akutnim on. DCD

e Déti do 1 roku: 43 800 umrti

e Déti do 2 let: 90 % infikovano



Specificka prevence — monoklonalni
protilatky

* Prevence se tyka cca 2 % détilll

* Palivizumab (Synagis) — monoklonalni protilatky (mAb) proti proteinu F (rekombinantni humanizovana
monoklonalni protilatka ziskana DNA technologii na hostitelskych bunkach mysiho myelomu

* Indikace:
» Déti narozené ve 35. tydnu téhotenstvi nebo dfive a jsou na zacatku sezény RSV mladsi nez 6 mésicu

> Déti ml?]d5| nez 2 roky, u kterych byla potrebna [é¢ba bronchopulmonalni dysplazie v poslednich 6
mésicic

» Déti mladsi nez 2 roky s hemodynamicky vyznamnou vrozenou srde¢ni vadou
* Polocas rozpadu 19-27 dni, aplikace 1x mési¢né (5x béhem sezony)
» Redukce hospitalizaci, bronchiolitid, rekurentnich infekci, vyvoje astmatu

* Nové mAb (nirsevimab, MK1654) maji vyssi neutralizaCni efekt a delSi polocas rozpadu (63-73, resp.
73-88 dnti), aplikace 1x za sezénu — snizeni rizika on. DCD o 70 %, hospitalizace 0 78 %



Pusobeni monoklonalnich protilatek
na ruzné ¢asti proteinu F
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Figure 2. Antigenic sites of the RSV F protein and monoclonal antibodies.
The conformation of the Pre-F and post-F protecins and the specific antigenic side are

included in the L pancl (preF) and R pancl (post-F). Of the five major necutralizing sites (O,
IL. IIL. ITV. and V) present on the pre-F surface. site @ and V are the most neutralization

sensitive. Niservimab and suptamuvab are pre-F specific mADb that bind to antigenic site ©
and V respectively, while palivizumab or MK-1654, bind to site-II and IV respectively that
are prescnt in the pre-F and post-F conformations. The trnangle illustrates from the most to

the least necutralization sensitive cpitopces.

A. Mejias et al. Ann Allergy Asthma Immunol. 2020; 125



Pristup k vakcinaci proti infekcim RSV
v jednotlivych obdobich zivota - |

* Ockovani téhotnych

» pasivni imunizace déti (hladiny 1gG v BAL nizsi nez po i. m. aplikaci mAb)
»prinos pro téhotné +-

»fada zkousSenych vakcin (Novavax, GSK, Pfizer)

»rozdilné vysledky ucinnosti na zakladé prijmu, geografie

»polocas rozpadu protilatek 38,3, resp. 49,1 dni

»snizeni rizika hospitalizaci o 6-37 % (déti ve véku 0-2 m.), resp. 30-46 %
(déti ve véku 3-5 m.)



Potencialni imunizacni strategie pro déti
pred jejich 1. sezonou rizika infekce RSV

Ockovani matek

Vyuziti konceptu prijatého pro prevenci napf. chfipky, pertuse

(vakciny v pozdni fazi vyvoje)

Imunizacni strategie pro L
1. sezénu infekci RSV
( Imunizace déti mAb
Zajisténa pasivni imunizaci u nedonosenych déti ¢i déti s urcitymi
indikacemi

Vyzaduje aplikaci 1x mési¢né, compliance nizka

Imunizace déti dlouhodobé plisobicimi mAb

Aplikace zajisti protekci cca na 5 mésicu

Preparaty jsou v pozdni fazi vyvoje (nirsevimab, MK1654)

S. Esposito et al: RSV Prevention in All Infants: Which Is the
Most Preferable Strategy? Front. Immunol., 13; 2022



Pristup k vakcinaci proti infekcim RSV
v jednotlivych obdobich zivota - |1

e Ockovani déti — rada problému
»nizka imunitni odpovéd po prodélani infekce do 18 mésic

»Spatna zkusenost s vakcinou inaktivovanou formalinem - enhanced
RSV disease (ERD), 2 umrti

» Casnost primoinfekci

»fada kandidatnich vakcin (proteinové Ci zivé oslabené vakciny,
vektorové vakciny)



Imunizacni strategie v ruznych vékovych
(cilovych) skupinach

* Placental antibody transfer
* Pre-existing immunity
* Potential adverse events (fetus)

Protection against severe disease
Antigen naive
Immature immune system

* Herd protection
* Antigen naive (<2)
Pre-existing immunity

Protein based
(no adjuvant)

Children > 6m » At risk for severe disease
* Pre-existing immunity
Immunosenescence

Monoclonal
antibodies

Elderly (>65)

Live attenuated
Vector based

Protein based
(adjuvanted)

A. Mejias et al. Ann Allergy Asthma Immunol. 2020; 125



Hladiny protilatek a trvani protekce proti infekcim RSV
pri ruznych strategiich imunizace v relaci k poctu
ambulantnich navsStév a hospitalizaci podle véku
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S. Esposito et al: RSV Prevention in All Infants: Which Is the
Most Preferable Strategy? Front. Immunol., 28 April 2022



Survey on the implementation of integrated surveillance
of respiratory viruses with pandemic potential*
Operational considerations for respiratory virus surveillance
In Europe

* \Vzhledem k moznostem vakcinace |épe monitorovat

epidemiologickou situaci, vysledky virologickych
vySetreni....cccooevvnnennene.

* Prioritou sledovani viru chripky, SARS-CoV-2, RSV
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