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Bronchiolitis is an acute viral infection h wer respiratory
tract that affects infants and young chil dwide.

It is most commonly caused by human reSpiratory syncytial virus

¢

Dalziel, S. R. et al. Bronchiolitis. Lan 00, 392-406 (2022)
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5200 000
\ Hospitalization /year

200 000

Death /year

Dalziel, S. R. et al. Bronchiolitis. Lancet 400, 392—-406 (2022)
Shi T, et al. The Lancet. 2017;390(10098):946-958;

CDC. RSV in Infants and Young Children. https.//www.cdc.gov/rsv/high-risk/infants-young-
children.html
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Incidence rate per 1000 children of
RSV acute lower respiratory
tract infection
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Risk factors
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Younger than 6 months
in the RSV season

Prematurity

Chronic heart disease

Chronic lung disease
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Chronic heart and lung disease
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Barbati F, Azzari C, et al. MDPI Vaccines, 2020.
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Impact of SARS-CoV-2 Pandemic on Emergency
Hospitalizations for Acute Respiratory Infections: The
Experience of a Paediatric Tertiary Care Hospital in Italy

Marta Luisa Ciofi degli Atti' @ | Flavia Beccial? | Carmen D'Amore' © | Lucilla Rava! |
Paola Bernaschi® © | Cristina Russo® | Alberto Villani* | Carlo Federico Perno® | Massimiliano Raponi®
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FIGURE1 | Number of ED visits and hospital admissions for ARI, by week and age group, registered at OPBG, January 2018-June 2023.
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Spread of infection from nasopharynx to lower respiratory tract

NASAL TURBINATE LUMEN BRONCHIOLE LUMEN

()l q' RSvaon .

Virus attaches to [ \j

and infects the

Sl Nasopharyngeal cells are sloughed
epithelial cells

and aspirated, carrying RSV to

EPITHELIAL CELLS

\\;x
LB\ \#
\ :j 2 \\b ’\

Migratir:g\ =
white cells and
sloughed cells

< A . » | Vo ) Expanded
; ) : B 4 alveoli with
trapped air

ted epithelial cells into the lumen accelerates

contributes to obstruction of the airway
A NN \ e

viral elimination

~—|

Abnormal sloughing of epithelial cells

*4 Obstructlon |

& /&
> QJ 9% o

:J\f‘ 5 Collapsed

alveoli

\
& ‘ \1\
Absorption of trapped air in the alveoli dlstal

to the obstruction leads to localized atelectasis
") [
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inical Progression of Respiratory Syncytial Virus (RSV) (1) After 4-6-day incubation period, féver, congestion, 2024

rhinorrhea, irritability, and poor fe

Risk factors for severe RSV disease

« Congenital heart disease

« Chronic lung disease of prematurity

« History of prematurity

« Immunodeficiency

« Low concentration of maternal antibody

2-3 days after onset of i symptoms,
approximately one thir
infection to lower respi

DROPLETS FROM
INFECTED CONTACT f HEALTHY CHILD

Child inhales

. droplets
8 a%

HOSPITALIZED

Bronchiole ¢ Debris (mucus,
with narrowed sloughed cells, -

Edema, cellular o
infiltration

} : ’ Loss of
compressing mtegnty

bronchlole T B “of alveoll

‘ \ Improvement (hospital discharge)

N Engl J Med 2016;374:62-72 Worsening (ICU)
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Introduction Adverse

of acute effects of S ESEEEEEEEEEES
bronchiolitis First trial of Firsttrialof  formalin- Rise of non-invasi = 2023: Abrysvo :
by Hubble corticosteraids  antibiotics for inactivated mechanical ventilation Rise of HFM . Nirsevimab :
and Osborn for bronchiolitis bronchiolitis RSV vaccine use in PICU use in PICU " iressssssnn _:

1956 2017

1950s

1941 * 2010s

Approval of First trial
of CPAP
versus HFNC

nchi

iba
mechani
ventilitat »

-threatening bronchiolitis in children: eight decades of critical care. Lancet Respir Med.
13-2600(19)30445-X. Epub 2019 Nov 18. PMID: 32035065.

Bem RA, Bont LJ, van Woense .
2020 Feb;8(2):142-144. doi: 10.10
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Level of evidence according to GRADE criteria
E High [ Moderate T Low 3 Very low

Intervention Quality of evidence Recommendation

Mot recommended

Inhaled corticostaroid

" 9 ] | otrecommended

Mot recommended

Systemic corticosteraids
law expiratory techniques

ﬁ [ [ O ] | ot commende

Leukotriene antagonist \ Steamn inhalation
@ = | neemme O, ] | otrcommene
L= - :-:)_J'J

Monockonal antibodies
and immunoglobulins

Bronchodilators

j ] | ot ccommenis

Mebulised hypertonic saline

Antibictics

G [ | ot recommended
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Australasia NICE (UK) AAP (USA) Cana France Spain

2,

B2-agonists
ds

saline
nutrition
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Hydration/nutrition
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HFNC

Effects of the High Flow
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Effects of the Heated Ga

ffects of Controlled FiO2

Physiological dead space washout of
waste gases including carbon dioxide
(COy)

Positive end-expiratory pressure

No oxygen leak

FiO2 up to 1.00 provided to the patient

Reduced airway resistance

Decreased respiratory rate

Better monitoring of oxygen saturation

Increased tidal volume

Increased end-expiratory volume

* Lack of standardized preto

 Need for trained st

* More expensive

Fainardi V. Update on the Role of High-

sal Cannula in Infants with Bronchiolitis. Children (Basel). 2021 Jan 20;8(2):66.
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tn High-flow nasal cannula ox E-E 20+
— . . o " ”
in a pediatric ward: a pilot E % 184 MV
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i:‘dl:el: A. Schibler R ..E'_u 104 HFNC
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ODafydd C. Efficacy and safety of highiflow nasal oxygen for children with bronchiolitis: systematic review and meta-analysis. BMJ Open Respir Res. 2021

Jul;8(1):e000844.
Linssen RS. Burden of respiratory syncytial virus bronchiolitis on the Dutch pediatric intensive care units. Eur J Pediatr. 2021 1-3149.
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RSV Other p-value
n=2310 n =217
Age (days) 77.98 (& 58.02) 78.80 (= 64.16)
Males (%) 45.8 54.83 ns
LOS (days) 4.98 (£ 2.18) 422 (+£2.16) < 0.
Total cost (€) 1,783,562.76 1,170,746.54
Mean cost (€) 5.753.43 (+ 2,041.62)
Imaging (€) 18.05 (+ 28.62) .
Laboratory (€) 3,486.38 (£ 1,126.19) 3,4%4.?[]
PICU (%) 419

Parainfluenza; 38

Rhinovirus; 156

28-30 November 2024 Milan
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Metapneumovirus; 37
Enterovirus; 12

RSV; 310

Frontiers in pediatrics 2021; 8, 594898
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W 0-3 months
M 3-6 months
H 6-9 months
H 9-12 months

FIGURE 2 | Acute hosp n cost of bronchiolitis divided by age groups (expressed in euros).
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TABLE 3 | Demographic characteristics and AHC in of patients admitted to PICU

and pediatric ward.

aber 2024 Milan
2024

rd p-value

PICU
n=18

Age (days) 5117 (£ 6BE
Males (%) 66.67

LOS (days) B,

Total cost (€)

Mean cost (€) 8,858.99 (£ 2

513
(£ 60.17) 0.049
48.73 Ns
4.59 (+ 2.20) 0.001

2.799.306.04 (+ 2.037.79)
5,466.73 (£ 1,919.52) = 0.0001 I

Meavost
14000

12000
10000

8000

Euros

PICU

FIGURE 3 | Acute hospitalizati ronchiolitis in a pediatric ward and in the PICU (expressed in euros).

¢ \ + 3.403,26 €

Ward

Frontiers in pediatrics 2021; 8, 594898




28-30 November 2024 Milan
2024

& v
CONGRESS




A

RSV Vaccine and mAb Snapshot

TARGET INDICATION: P =PEDIATRIC M =MATERNAL O = R ADULT

PLATFORM KEY: =LIVE/CHIMERIC =PARTICLE =5U
=NUCLEIC A(ED =mAb
» PHASE 1 » PHASE 2 » PHASE 3 » MARK ov
| |
| |
p ) "
LIVE- Blue Lake . Codagen%(, | Blue Lake . 4 $(E_I.h'? > | sanofi, ®
ATTENUATED/ LID/NIAID/NIH | VS ﬁvifg | LID/NIAID/NIH
PIVS/RSV RSV | PIV5/RSV RS | RSV
CHIMERIC | I
| |
| |
| |
PROTEIN- OR
PEPTIDE-BASED NIH Virometix clover 1 pduaccine Daiichi @ 1 Pzl
- NIAID/VRC Biopharma | Biotechnology sankyo |
* PARTICLE RSV F Protein SVLP RSV F Protein : RSV G Protein Protein ? I ABRYSVO
* SUBUNIT | |
| |
| |
o M P
NUCLEIC Innorna : Moderna Sanofi : Moderna
ACID RNA | RNA RNA | mRESVIA
| |
| |
| |
o (0] o]l
Moderna Maderna sanofi | lcosavax
Flu/RSV/ I I
ATIEILAIENS SARSCoOV2 Flu/RSV RSW/hMPV | RSV/hMPV
|
N |
Vicebio | |
RSV/hMPV |
|
|
|
P I P P
IMMUNO- Gates MRI Genrix : Merck AstraZene;a, AstraZeneca
Sanofi
PROPHYLAXIS Anti-F mAb Anti-F mAb | Anti-F mAb BEYFORTUS SYNAGIS
|
|
|
|
1

UPDATED: September 18, 2024

PATH

https://www.path.org/resources/rsv-vaccine-and-mab-snapshot/ ..., .m0
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Recommended Dosage of Beyfortus in Neonates Nirsevimab
and Infants Born During or Entering Their First RSV Season®
| Body Weight at Time of Dosing Recommended Dosage
Lessthan S kg S0 mg by IM injection
1 S kg and greater | 100 mg by IM injection
— .S

NOG 44281574 s

% ¢2 Beyfortus™ (I { ¢ Beyfortus™

(nirsévimab-alip) i (nirsévimab-alip)
[ Injection i Injection
|| o o
z:: :n-’" by 8 hoalmcare PV

Five 1 i sgh dosn presied 7T

sanof’, ——

(2°C - 8°C).
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Ynirse-gal R s T A ETEE e-gal Infants less than 2 months

Hospitalizations in 100,000

RSV hospitalization cumulative weekly rate in Galicia (31-03-24) RSV hospitalization cumulative \:Neekly rate in Galicia (31-03-24)

2
U | Season 2023-24*
—— Season 2017-18
8.000 | — Season 2018-19
" | — season2019-20
—— Season 2022-23
B 6,000 *Start Nirsevimab:
week 39-2023

4,000

10,000

| Season2023-24*
—— Season 2017-18
8,000 | Season 2018-19
—— Season 2019-20
—— Season 2022-23

6,000 *Start Nirsevimab

week 38-2023

4,000

Hospitalizations in 100,000

2,000 2,000

40 42 44 46 48 50 52 2 4 6
Epidemic week

. | senNERENENENE
167 18 20 40 42 44 46 48 50 52 2 4 6 8 10 12 14 16 18 20
Epidemic week

Source: Direccion Xeral de Saide Publica Source: Direccién Xeral de Saldde Publica

Servizo Galego de Saude. VRS. Link: https://www.sergas.es/Saude-publica/Virus-Sincitial-Respiratorio
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Effectiveness and impact of universal pro axis with
nirsevimab in infants against hospit i

i~ . Luxembourg

N S 69% pt
’ ‘t&‘of s 4/ l“.‘} : k
. > Ao e <4
USA ! . 4 France ~
Spain™ = P VY
90% ' Galtkia) (Navarre) = >&J)% 7 : :
. . o) 887% | : 4
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FUTURE PROSPECTILVES

mRNA vaccines

Monodonal antibodies

Palmzumab
> =<

(Site Jl]
& __ Narsyn (Sitell) =2
& Phase2@P " ®

TNM-001 (Site fl)
}’ Phase 2/3
Clesrovimab (Site 1V)

Phase 3 ¢ ={

Nirsevimab
(Site @)

| f mRNA-1345

, 25 f mRNA-1365
" d RSMO1 Pe [ el @B

& —
" (Site @)
. ‘ Pfl\ase 1 o

£
J MRNA-1230
Phase 1 €I»

" RSV-MinL4.0 Phase1 @) €D
V306 SVLP e Y oD R SEREERE LID AM2-21030s Phase 1 @G
Phase 1 @ Phase 2 €3 NS o Y — 165 Phase - @

PO WP/ s RSVt Phase? @@

6120/ANS2/1030s Phase 1/2 @)
6120/ANS1 Phase 1 €D

PreF

RSVPreF G €D

Phase 3 €29 €D
‘% 6120/F1/G2/ANS1  Phasz 1 @D =
S RSVPreF3 € Cros RO
Phase 2 €23 ¢ RSV/Flu-01E = -
P Phase 1 ¥ &
Phals\/eS{ i‘sv.. el G . Chimeric vector .and

Protein-based vaccines Phasel CZ3 live-attenuated vaccines -
' F-protein b < / RSV mRNA f Influenza mRNA <<«p Deletion [ =) Market-approved

[ hMPV mRNA f SARS-CoV-2 mRNA —p Alteration @B Indevelopment

Figure 1: Overview ol candidates by preventive approach

Mazur et al, Lancet Infect Dis 2024; 24: e747-61
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Frenatal Infants Young children schanl children A adults older st
(=0 months) (=1 year) [1-5 years) {6-Pyears) {1859 years) {60 years)
1. Burden of
severe RSV
infection
Low
Maternal 71
antibody
2 Immunity transferdl." i

3. Drivers of transmissiont

4. Immunisation
strategy

i Active immunisation

x ® [ &
ﬁri.ln Jondl -.., % Protein-based vaccines @ Chirmeric vectors and live-attenuated vaccinas meNAua.ocines

ﬁ\

F‘rgu -\ al overview of RSV prevention strategies per target population

Mazur et al, Lancet Infect Dis 2024; 24: e747-61




FUTURE
RSV: A VACCINE PREVENTABLEE DISEASE

* Does vaccination for RSV alter the epidemiolagy ofiother seasonal respiratory
viruses?

* What might be the impact of RSV vaccination on asymptomatic or mild RSV
infection and how can this be monitored?

* The current vaccine for elderly patients is a single shot with protection for 2
years. Will a booster shot be neeessary after 2 years and what might that do for
the ongoing or longer periods of pratection?

* Would RSV vaccination have long term benefits to children related to chronic
respiratory disease orimmunological development ?

* Does vaccination impact lung health of children beyond infancy and does
immunization in‘early life impact mortality in later life

® e cenee to be continued
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