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Dichiarazione sul Conflitto di Interessi 

Il sottoscritto Eugenio Baraldi in qualità di relatore all’evento 

‘VRS nell’infanzia, Padova 22 Giugno 2024’

ai sensi dell’art. 3.3 sul Conflitto di Interessi, pag. 18,19 dell’Accordo 

Stato-Regione del 19 aprile 2012

Dichiara

che negli ultimi due anni ha avuto rapporti anche di finanziamento con soggetti portatori di 
interessi commerciali in campo sanitario:

• Astra-Zeneca, Chiesi, Sanofi

• Membro RESVINET, network indipendente per lo studio della patologia 
respiratoria da VRS



Risultati immagini per deliver of ribavirin  in 
children with bronchiolitis

http://www.google.it/url?url=http://web.carteret.edu/keoughp/LFreshwater/NEO/blackboard/RC%20Procedures/RespiratoryCareProcedures.htm&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwi1k_HZivbQAhWHiRoKHY3WDs44UBDBbggkMAc&usg=AFQjCNG8fqdXoRxc3YUQKVWKdkjkJgZl-g


Foundation
An independent research network 
supporting research on RSV field



Lancet RM 2015

2015

Highest in infants
< 6 months

1 in 56 (1.8%) healthy infants are 
hospitalized with RSV in the first year

(Wildenbeest Lancet RM 2023

when the lungs
are still developing

50% outside
of hospitals



Confronto RSV vs Influenza per mortalità, ospedalizzazioni e

assistenza medica per infezioni respiratorie (bambini <1 anno) 



Langedijk et al  Nature Comm 2024

Whole genome sequences (n=1282)  from RSV samples (<5 yrs) collected 
in 17 countries worldwide over three RSV seasons (2017–2020).

Air travel predicts global RSV spread

The Netherlands, Italy, Russia, Germany, Spain, South Korea, Finland,Canada, South Korea, 

Australia, Brazil, South Africa, Japan, UK, Taiwan, Chile, Mexico



Neonates
0-28 days

Infans
28 d - 12 m

Children
<12 y

Adolescents
12-19 y

Adults
20-64 y

Elderly
Over-65 yi

Lower respiratory tract infections (LRTI)1

Bronchiolitis and Pneumonia

Wheezing/asthma

Asthma and COPD exacerbations

RSV infects at all ages

Openshaw PJM, et al. Annu Rev Immunol. 2017;35:501-532

Carvajal JJ, et al. Front Immunol. 2019;10:2152.
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Seasonal outbreaks of RSV put major 
pressure on health-care system performance, 
ranging from primary care physician to 
specialised paediatric critical care settings. 



Faibank - Nature 15 December 2022



EPIDEMIOLOGY OF VIRUS RESPIRATORY INFECTIONS ACCORDING TO AGE

BoV-Bocavirus, MPV-Metapneumovirus, PIV-Parainfluenza
Jartti Allergy 2018



PATHOLOGY OF VIRAL BRONCHIOLITIS

Florin et al  Lancet 2017; 389: 211–24

RSV disrupts airway epithelium
Bronchiolar obstruction with mucus and cellular debris



RSV
The F protein is required

 for viral entry 



Graham - Curr Op Virol 2017, 23:107–112 

Antigenic sites on the RSV F protein  

The F protein is required for viral entry and mediates membrane fusion between virus and cells. 

Vaccines and new monoclonal antibodies in clinical trials utilize the pre-F protein as target.

The site zero induces the most potent neutralizing antibodies. 

 

Palivizumab

6 antigenic sites



MANAGEMENT OF BRONCHIOLITIS
“AN ANARCHIC SCENARIO” 

http://meta.anarchopedia.org/images/thumb/9/91/Anarchist_logo.png/180px-Anarchist_logo.png

F

Surfactant

EB 2009

Daily intranasal
Palivizumab

Nitric oxide

http://www.google.it/url?sa=i&source=images&cd=&docid=_pQJk396hDMNTM&tbnid=DNwcN46BOsKlqM:&ved=0CAgQjRwwAA&url=http://ita.anarchopedia.org/simbolismo_anarchico&ei=CjVxUpe9KKOr4ATKtIC4Ag&psig=AFQjCNFxWbFYkFCP--ngpGjCPRDFwogjsA&ust=1383237258694254


(UK)



(UK)

Alcohol is the best sedative for 
children with bronchiolitis. 
Brandy, whisky or port may be 
used for children.
1 drachm (3.5 ml) 2-3 times a day 
is an adequate dose.



Pediatrics 2014;134:e1474

14 recommendations:

10 focus on tests or 
treatments to avoid!

2014

Extensors: 4 General Pediatricians, 4 Ped Pulmonologists
4 Ped Emergencies, 2 Infectious Dis….

24 m



< 12 mesi

Con l’egida di 16 società scientifiche pediatriche:

2023

Ital J Pediatr 2023 Feb 10;49:19.



The document addresses care in both hospitals and primary care.

Collaboration between Primary Care Pediatricians and Emergency 
Department is an important factor to reduce inappropriate 
therapies.

Evidence suggests no benefit with use of salbutamol, steroids
 and antibiotics with potential risk of harm. 

Prevention: because of the lack of effective treatment, 
environmental and immuno-prophylaxis are essential. 

Ital J Ped 2023 

< 12 months



Lancet - July 1, 2022 



Lancet - July 1, 2022 



Perchè i cortisonici 
NON funzionano nella 

bronchiolite?



PATHOLOGY OF VIRAL BRONCHIOLITIS

Florin - Lancet 2017; 389: 211–24
McNamara - Arch Dis Child 2003

RSV disrupts airway epithelium
with neutrophilic infiltration



Provate a pensare alle ultime
5 bronchioliti che avete visto



Primary Care Respiratory Medicine 2021

The rate of treated bronchiolitis with AB, 
Beta2, steroids decreased from 66% to 57%.

1/3 of the children received antibiotics 

and the prescription rate did not changed.

1581 episodes of bronchiolitis.
134 Family Pediatricians
(Pedianet Database)

Before
After guidelines publication



Manti et al. SIAP - Immun Inflam Dis 2021

Hospital pediatricians (30% - 71/234)  
Residents in pediatrics (39%) 
Family pediatricians (18%) 
University pediatricians (11%)

• Systemic Steroids = 64%

• Inhaled Salbutamol = 39%

• Inhaled Epinephrine = 21%

• ICS = 17%



Collaboration between Primary Care Pediatricians and 
Emergency Department is an important factor to reduce 
inappropriate therapies.

Ital J Ped 2023 

< 12 months

Universal DE-IMPLEMENTATION 
of unnecessary therapies



Metti

Evitiamo di tornare 
alla medicina del Medioevo!

…quando si diceva ‘nella mia personale esperienza 
il cortisone funziona…..’

Oggi abbiamo la medicina basata sulle evidenze!

Dobbiamo avere il coraggio di cambiare!



34 trials  involving 5205 infants with acute bronchiolitis treated 
with hypertonic saline (HS).

Nebulised HS may modestly reduce length of stay amongst 
infants hospitalised with acute bronchiolitis and may slightly 
improve clinical severity score. Treatment with nebulised HS 
may also reduce the risk of hospitalisation amongst outpatients 
and ED patients.

Cochrane Database of Systematic Reviews 2023

There is not enough evidence
to routinely recommend

nebulized HS 3%



Lancet - July 1, 2022 

Hydration and O2 supplementation

are the mainstay of bronchiolitis treatment



Ital J Ped 2022 

Supplemental O2 should be administered if

O2 saturation levels are persitently below 92%.

HFNC should not be used as a primary treatment but only if standard 
subnasal O2 therapy fails in hypoxic infants.



…and if standard Oxygen and 

Hydration are not enough?



H3 High: 1.5-2L/kg/min

Heated: 35°-37°
Humidified: nearly 100%

Flow Nasal Cannula

HFNC Oxygen delivery

DEFINITION
A flow higher than the patient’s 
inspiratory flow of the patient

1.5-2 L/kg/min (max 10 L/min)



HFNC Oxygen Therapy

Criticisms of HFNC as an effective
therapy for bronchiolitis is mounting

Coon - Lancet CAH 2019
Ralston - JAMA Ped 2020
Treasure - Hosp Pediatr 2021
Kooiman - Arch Dis Child 2023
Durand - ERJ 2022



Karron - Science 2021; 372:686

Because of the lack of effective treatment 

RSV prevention is
 the present and the future 



logo

BRONCHIOLITIS
PREVENTION

http://www.sifc.it/index.php


Breastfeeding

Lanari EHD 2013

• Prospective database
• 1,814 preterms >33 WGA
• Follow-up interview, 12m



Importance of non-pharmaceutical 

preventive hygiene measures

Hands decontamination (alcohol based rubs) 
is the most important step in preventing nosocomial spread of RSV

Hands should be decontaminated: 
- before and after direct contact with patients
- after removing gloves

Gloves should be used
Face masks should be used
Stethoscope decontamination!

Extracorporeal viral survival up to 7 hours !!



Educating parents (educational materials, 
video) is essential to prevent RSV infection and 
avoid inappropriate prescriptions.

Ital J Ped 2022 



528 pregnant women
75.6% had never heard of RSV

Immun Inflamm Dis. 2024e1257



Come posso proteggere il mio bambino dal VRS?

• Il latte materno contiene anticorpi contro numerosi agenti infettivi e riduce il rischio di infezioni gravi

da VRS e di ospedalizzazione per bronchiolite.

• Lava le mani con acqua e sapone o con un gel alcolico prima di toccare il bambino e chiedi di fare

altrettanto ad altre persone che vadano in contatto con il piccolo.

• Usa la mascherina in caso di raffreddore quando ti avvicini al bambino. Se hai il raffreddore astieniti

dal baciare il bambino ed evita di toccarti la faccia.

• Tieni lontano il tuo bambino da altri bambini o adulti con il raffreddore

• Non fumare in casa; il fumo aumenta il rischio di infezione

• Se il tuo bambino è prematuro o affetto da malattie cardiache o polmonari chiedi al tuo pediatra se vi

sono le indicazioni all’utilizzo degli anticorpi monoclonali per la prevenzione delle infezioni da VRS

• Tutte queste misure aiutano a prevenire anche le infezioni respiratorie causate da altri virus e batteri

VRS E BRONCHIOLITE

TUTTO QUELLO CHE I GENITORI DEVONO SAPERE

Baraldi E (ReSViNET),  Midulla F (SIMRI), Esposito S (SIP)



Italian Journal of Pediatrics 2015

PALIVIZUMAB (1998)

I lattanti hanno bisogno di 
anticorpi neutralizzanti per 

difendersi dal VRS



Ped Resp Rev 2020





WHO/DRAFT-V0.1/MAR2020

Primary focus:
development of new RSV mAbs

with an extended half-life intended
for use in all infants globally

High mortality in low-income countries (100.000/year)

80%  of hospitalized infants were previously healthy

Neonates need neutralizing antibodies!



Karron Science 2021; 372:686

preF vaccine

1 2



Vaccinazione
pediatrica

Tofana di Rozes mt 3225    La regina delle Dolomiti

UNA NUOVA ERA PER LA PREVENZIONE DELLE INFEZIONI DA VRS

1960 vaccino inattivato con formalina)



2022

> 60 yrs

Maternal

vaccination

> 60 yrss

2023

May 2024

First mRNA
vaccine

> 60 yrs



Nirsevimab
binds the site 0

Site 0

LONG-ACTING mAbs

- Single shot for the whole 
      RSV   season (> 150 days). 
 -    Immediate protection
        

-  All infants entering or born during
      RSV season

-   Doses: 50 mg < 5 kg;  100 mg > 5 kg 



Following a single dose most Nirsevimab 
recipients still had higher RSV MAb levels than 

placebo recipients after 1 yr. 
Wilkins et al - Nature Med 2023

baseline

X 50
X 7



RSV-confirmed
medically attended LRTI

RSV-confirmed
hospitalizations

- 70.1%

-78.4%

• Single shot for the whole RSV season (150 days)
• 50-fold greater neutralizing activity

than palivizumab
Placebo (n=484)

Nirsevimab (n=969)

Griffin et al NEJM 2020

29-35 w GA 

Trial conducted in 23 countries.
Italy: PD, VR, TO, GE 



Nirsevimab, mAb per tutti i neonati e bambini alla prima 
stagione di RSV

Nirsevimab

Simões E et al. Lancet CAH 2023. Madhi S et al. ESPID 2023. 



July 17, 2023:  FDA approved Beyfortus (Nirsevimab) 
to protect infants against RSV disease

Nirsevimab a new long-acting mAb for all infants, 
single shot for the whole RSV season (>150 days)

Nirsevimab



La stagione 2023/24 sarà la prima in cui tutti i neonati e 
bambini alla loro prima stagione di RSV potranno essere 

protetti con nirsevimab



Ares-Gomes, Martinon et al Lancet ID - April 30, 2024 

Effectiveness of :
82% for hospitalizations 
86·9% against severe RSV
 disease requiring O2

Sept 25-Dec 31, 2023

Real-word study
(n=9408 infants)



Copertura di nirsevimab

tra i bambini nati in stagione è 92.4%

(immunizzati alla nascita in ospedale)

- 90% riduzione ospedalizzazioni da RSV

tra i bambini di età <2 mesi (nati in stagione RSV)

(immunizzati alla nascita in ospedale)

Settimana 13-2024
Dati fino al 31 marzo 2024

Servizo Galego de Saude. VRS. Link:
https://www.sergas.es/Saude-publica/Virus-
Sincitial-Respiratorio

Galizia 2023-2024

https://www.sergas.es/Saude-publica/Virus-Sincitial-Respiratorio
https://www.sergas.es/Saude-publica/Virus-Sincitial-Respiratorio


In a US study (n=699)  nirsevimab effectiveness was
90% against RSV-associated hospitalizations

Early Estimate of Nirsevimab Effectiveness for Prevention of RSV–Associated Hospitalization Among Infants
Entering Their First RSV Season — New Vaccine Surveillance Network, October 2023–February 2024 | 
MMWR (cdc.gov)

CDC

https://www.cdc.gov/mmwr/volumes/73/wr/mm7309a4.htm?s_cid=mm7309a4_w
https://www.cdc.gov/mmwr/volumes/73/wr/mm7309a4.htm?s_cid=mm7309a4_w


LONG-TERM CONSEQUENCES OF BRONCHIOLITIS

Ital J Ped 2023 



COPD

Lung immaturity

Infections (VRS, HRV)

Allergy

Passive smoking

•Lung immaturity

•Early infections: RSV

modified by Baraldi NEJM 2007

EARLY INSULTS MAY CAUSE FAILURE TO ACHIEVE MAXIMAL LUNG FUNCTION.

PEOPLE WHO ENTER ADULT LIFE WITH LOWER LUNG FUNCTION ARE AT INCREASED 
RISK OF CHRONIC RESPIRATORY DISEASES LATER IN LIFE 



32 studies with 292 844 participants.

Bronchiolitis was associated with
an increased risk of subsequent 
wheezing/asthma.

Relative risk=2.46, 95% CI 2.14 to 2.82,
 p<0.001. 

Wang et al. BMJ Open 2021



RSV bronchiolitis  plays a 
central  role in  the inception of  
Recurrent Wheeze and Asthma

RSV infection is not merely ‘in-and-out’ 
but may cause chronic lung disease



32 studies with 292 844 participants.

Bronchiolitis was associated with
an increased risk of subsequent 
wheezing/asthma.

Relative risk=2.46, 95% CI 2.14 to 2.82,
 p<0.001. 

Wang et al. BMJ Open 2021

Can prophylaxis with monoclonal

antibodies play a role for the primary

prevention of recurrent wheeze/asthma

after RSV bronchiolitis? 



Blanken NEJM 2013

Healthy preterm (33-35 ga) infants “late preterm” 

214 Palivizumab vs 215 placebo

61% reduction in the
n°of wheezing days 
in the first year of life

(hospitalization 12% vs 22%)

61% 

Respiratory Syncytial Virus and Recurrent Wheeze in  
Healthy Preterm Infants



Palivizumab prophylaxis in preterm infants 
and subsequent Recurrent wheezing: 6 Year Follow up Study

Mochizuki et al  AJRCCM 2017

p<0.001

6 years

444 children, palivizumab 

prophylaxis to preterm  infants 

of 33-35 weeks g.a. (standard

of care in Japan)

Significant reduction (50%) in 

recurrent wheezing (p<0.001)

but no reduction in atopic

(IgE) asthma (p=0.57) 
(underpowered for asthma)

15.3%

31,6 %



Could universal prophylaxis with 
nirsevimab reduce later wheezing
and asthma in the pre-school age?



INFANTS NOT EXPOSED TO BRONCHIOLITIS DURING THE 2020 LOCKDOWN PRESENT A 
REDUCTION OF SUBSEQUENT WHEEZING ILLNESSES: A POPULATION DATABASE ANALYSIS

Historical cohort (n=3889) born Feb-Apr 2016 and 2017

Lockdown cohort (n=2192) born Feb-Apr 2020
Follow-up 30 months

Barbieri et al JAMA Open 2024

Reducing RSV infection in the first 

months of life decreases the risk of 

recurrent wheezing in the first years of 

life supporting the role of RSV in the 

inception of recurrent wheeze (and the 
rationale for an universal

immunoprophylaxis).

- 44%

30 months



April 2023

Strine MS, Wilen CB.
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