
ɮ˄ʰˋˁˈˉʹˋʹ ʲˊˇʴ˔ʽˇ˂ʾˍʽʵʰˌ

ɮʻʹ˄ʱ ʃʰˉʰʵˇˉˇˏ˂ˇˎ

ʃʰʽʵˇˉ˄ʶˎ˃ˇ˄ˇ˂ˈʴˇˌ-ˉʰʽʵˇʰ˂˂ʶˊʴʽˇ˂ˈʴˇˌ

ɲʺ˂˖ˋʹ ˋˏʴˁˊˇˎˋʹˌ ˋˎ˃˒ʶˊˈ˄ˍ˖˄ Υ ˁʰ˃˃ʾʰ



H ɳˉʽʵʹ˃ʾʰ ˍˇˎ ˔ʶʽ˃˗˄ʰ

ÅY̞ ʹ˂ʺ ˄ˇˋʹˊˈˍʹˍʰ ˁʰʽ ʻ˄ʹˍˈˍʹˍʰ ˋˍʹ˄ 
ʲˊʶ˒ʽˁʺ ʹ˂ʽˁʾʰ
ÅRespiratory syncytial virus (RSV) ʁʾ ˄ʰʽ 
ˎˉʶˏʻˎ˄ˇˌ ʴʽʰ ˍˇ тр҈ ˍ˖˄ 
ˉʶˊʽˉˍ˗ˋʶ˖˄. 
Åɶ ʲˊˇʴ˔ʽˇ˂ʾˍʽʵʰ ˁˎˊʾ˖ˌ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶˍʰʽ 
ˁʰˍϥ ˇʾˁˇ˄˃ʶ ˎˉˇˋˍʹˊʽˁˍʽˁʺ ʻʶˊʰˉʶʾʰΦ 
ʂ˃˖ˌ 2.4%ς4.6% h ˎˍ˗˄ ʷ˔ʶʽ ʰ˄ʱʴˁʹ 
˄ˇˋʹ˂ʶʾʰˌ .
Åɲʽʶʻ˄˗ˌ 3.2 ʁ ˁʰˍ/˔ˊ˄ ˇˋʹ˂ʶʾʶˌˋʶ 
ˉʰʽʵʽʱ ғр˔ˊ όп5% ғс ˃ύ.
Åɼˎˊʾ˖ˌ ˋʶ ˃ʷˋˇˎ ˁʰʽ ˔ʰ˃ʹ˂ˇˏ 
ʶʽˋˇʵʺ˃ʰˍˇˌ ˔˗ˊʶˌ 

Infants <18m  50% RSV , 40% RV 
children >18m RV 60% and EV 30%



RSV (A,B)

Åʁˁˍ-ɹˇˎ˄ όˁˇˊˏ˒˖ˋʹ ɹʰ˄-ɾʰˊˍ)

Åɮ˄ʱ˂ˇʴʰ ˃ʶ ˎʴˊʰˋʾʰ  όʲˇˊʶʽʰκˍˊˇˉʽˁʱύ

Åɳˉ˗ʰˋʹ р-у ˃ʷˊʶˌ 

Åɾʶˍʱʵˇˋʹ н ˃ ˉˊʽ˄ ˁʰʽ мп ˃ʶˍʱ όʰ˄ˇˋˇˁʰˍʰˋˍˇ˂ʺ>6 
ʶʲʵ)

Åɾʶˍʰʵʾʵʶˍʰʽ ˃ʶ ˔ˇ˄ʵˊʱ ˋˍʰʴˇ˄ʾʵʽʰ ό ʶˉʽʸˇˏ˄ м ˗ˊʰ 
ˋˍʰ ˔ʷˊʽʰ ˁʰʽ нп˗ˊʶˌ ˋʶ ˋˁ˂ʹˊʷˌ ʶˉʽ˒ʱ˄ʶʽʶˌύ

Åʃˊ˖ˍˇ˂ˇʾ˃˖˅ʹ60% , ʁ ˉʰ˄ʰ˂ˇʾ˃˖˅ʹ20% 

Å̍ ˂ʰ ˍʰ ʲˊʷ˒ʹ ˃ʷ˔ˊʽ ˍʹ˄ ʹ˂ʽˁʾʰ ˍ˖˄ р ʶˍ˖ό˄рл҈ ˔нύ

ÅRSV +h ˂˂ˇʽʽˇʾ όRV, ɾPV, Boca, Influenza) ̡h ˊˏˍʶˊʹ 
˄ˈˋˇˌ



ʂ˔ʽ ˃ˈ˄ˇ ˍˇ˄ ˔ʶʽ˃˗˄ʰΧ

ÅRSV ˁ ˎˊʾ˖ˌ ˍˇˎˌ ˔ʶʽ˃ʶˊʽ˄ˇˏˌ ˃ʺ˄ʶˌ 
ÅHuman metapneumovirus(hMPV)ˉˇˎ ˁˎˊʾ˖ˌ ˉˊˇˋʲʱ˂ʶʽ 
˂ʾʴˇ ˃ʶʴʰ˂ˏˍʶˊʰ ˉʰʽʵʽʱ ˁˎˊʾ˖ˌ ˍʹ˄ ɯ˄ˇʽ˅ʹ. 
ÅHuman rhinoviruses (hRV) and human parainfluenzavirus 

type 3 (hPIV3) ˁ ˎˊʽʰˊ˔ʶʾ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇ ˁʰʽ ˍʹ˄ ɯ˄ˇʽ˅ʹ



Impact of meteorological factors on the emergence of bronchiolitis in North-western 
Greece. 
TsabouriS, et al. 

increasing influenza virus survival in aerosols, and 
increasing influenza and RSV survival on surfaces

increasing the amount of virus that is deposited on surfaces, 

AllergolImmunopathol(Madr). 2017.



Impact of meteorological factors on the emergence of bronchiolitis in North-western 
Greece. 
TsabouriS, et al. 

AllergolImmunopathol(Madr). 2017.



ʆˎˉʽˁʺ 

ʅˎ˃˃ʶˍˇ˔ʺ ˁʰˍ˗ˍʶˊˇˎ 

ɽˇʾ˃˖˅ʹ  ʰ˄˗ˍʶˊˇˎ 

ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ



ɰ˂ʷ˄˄́ +
ɼˎˍ̀ˎ ʴˁˊʾ˃ʰˍʰ+
ʽ˄ʽˁʺ

ʃˊ˗ʽ˃ʹ 
˒ʱˋʹ

ʂ˕ʽ˃ʹ 
˒ʱˋʹ

ʰˉˈ˒ˊʰ˅ʹˌ ˉʶˊʽ˒ʶˊʽˁ˗˄ ʰʶˊʰʴ˖ʴ˗˄
ˁʰʽ ʰ˄ʰˉ˄ʶˎˋˍʽˁʺˌ ʵˎˋ˔ʷˊʶʽʰˌ40%   2 ʁ ʲʵ

18% 3 ʁ ʲʵ
10% 4 ʁ ʲʵ



ʅˎˊʽʴ˃ˈˌόˎ˕ʹ˂ʺˌ ˋˎ˔˄ˈˍʹˍʰˌ ˃ˇˎˋʽˁˈˌ ʺ˔ˇˌύ

ʶʽˋˉ˄ˇʺ ʶˁˉ˄ˇʺ

ɰʄɳʊɶ
Åɾʽˁˊˈˍʶˊʹ ʵʽʱ˃ʶˍˊˇ
Åɾʶʴʰ˂ˏˍʶˊʹ 
ʶˎʶ˄ʵˇˍˈˍʹˍʰ



Howard M. Corneli, Pediatr Emer Care 2012

Respiratory Distress Assessment Instrument score



ʊ˂ʶʴ˃ˇ˄ʺ όˇʾʵʹ˃ʰ-ʶˁˁˊʾˋʶʽˌ-ˎˉˇ˂ʶʾ˃˃ʰˍʰύ

Å>> R

Å> FRC

Åʃʰʴʾʵʶˎˋʹ ʰʷˊʰ  

Åɮˍʶ˂ʶˁˍʰˋʾʰ

ʃʰʴʾʵʶˎˋʹ 
ʰʷˊʰ 

(ˎˉʶˊʵʽʱˍʰˋʹ)

ɮˍʶ˂ʶˁˍʰˋʾʰ
(ʰˉˇ˒ˊʰ˅ʹ)

ɲʽʰˍʰˊʰ˔ʺ 
ʰʶˊʽˋ˃ˇˏ-
ʰʽ˃ʱˍ˖ˋʹˌ

ˎˉˇ˅ˎʴˇ˄ʰʽ˃ʾʰ

ɿˇˋʹ˂ʶʾʰ
< 90%  AAP
<92%  UK

93-94%  ??



Infants with viral bronchiolitis demonstrate two distinct patterns of nocturnal

oxyhaemoglobin desaturation.

Kaditis AG, Acta Paediatr. 2015



bronchiolitis risk score

ÅōŜƛƴƎ Җн ƳƻƴǘƘǎ ƻŦ ŀƎŜΤ 

ÅHaving apnea; oxygen saturation of <90%;

Åsigns of increased work of breathing [including nasal flaring, grunting, 
and retractions]; 

Ådehydration and/or 

Åpoor feeding

Freire et al, as part of the Pediatric Emergency Research Networks, addressed this knowledge gap by 
analyzing data that were collected from 38 emergency departments
Pediatrics.2018



ʇˉˇˁʶʾ˃ʶ˄ʹ ˄ˈˋˇ όɰʃɲΣ ʅɼύ 



ʰκʰ ʻ˖ˊʰˁʰ. ʃˈˍʶΤΤ



Maria Chiara Supino European Journal of Pediatrics 2019



Hubble D, Osborn GR. Acute 
Bronchiolitisin Children. 
Br Med J. 1941; 1: 107-126.1

Bronchiolitis was described as an inflammatory 
άrespiratory obstruction caused by mucus in the 
ōǊƻƴŎƘƛƻƭŜǎέ ǇǊŜǎŜƴǘƛƴƎ άǿƛǘƘ ŀ ǎƭƛƎƘǘ 
temperature, pharyngeal cough and some 
ƎŀǎǘǊƻƛƴǘŜǎǘƛƴŀƭ ǳǇǎŜǘέΣ ŦƻƭƭƻǿŜŘ ōȅ ŀ ǇƘŀǎŜ 
ǿƘŜƴ άōǊƻƴŎƘƛƻƭŜǎ ōŜŎƻƳŜ ǇƭǳƎƎŜŘ ǿƛǘƘ 
exudate and the clinical picture is dominated by 
obstructive dyspnea. Respiratory distress is then 
very marked... Cough is always incessant and 
ŘƛǎǘǳǊōƛƴƎΦέ

Bronchiolitis is now according to the American Academy of 
tŜŘƛŀǘǊƛŎǎ ό!!tύ άa constellation of clinical symptoms and 
signs including a viral upper respiratory prodromefollowed 
ōȅ ƛƴŎǊŜŀǎŜŘ ǊŜǎǇƛǊŀǘƻǊȅ ŜŦŦƻǊǘ ŀƴŘ ǿƘŜŜȊƛƴƎΧ 
characterized by acute inflammation, edema and necrosis 
of epithelial cells lining small airways, increased mucus 
production, and bronchospasm.

Ralston SL et al. Clinical practice guideline: 
the diagnosis, management, and 
prevention of bronchiolitis. Pediatrics 2014



ɼ˂ʽ˄ʽˁʺ 
ʶʽˁˈ˄ʰ 

ɮ˄ˍʰˉˈˁˊʽˋʹ 
ˋˍʹ˄ ʻʶˊʰˉʶʾʰ

ʊˎˋʽˁʺ 
ˉˇˊʶʾʰ

ɰˊˇʴ˔ʽˇ˂ʾˍʽʵʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉˇ˂˂ʷˌ ˄ˈˋˇˎˌ
(ˈˉ˖ˌ ˉˎˊʶˍˈˌ ʺ ʱˋʻ˃ʰ)



ɶ ʵʽʱʴ˄˖ˋʹ ˉʰˊʰ˃ʷ˄ʶʽ ˁ˂ʽ˄ʽˁʺʰ˂˂ʱ ˉˇ˂˂ˇʾ 
˒ʰʽ˄ˈˍˎˉˇʽ

ɲʽʰ˒ˇˊʶˍʽˁˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ 
όʱ˒ʻˇ˄ʷˌ ˁʰ˂ʷˌ ˃ʶ˂ʷˍʶˌ ύ

ʺ 

ɲʽʰ˒ˇˊʶˍʽˁˇʾ ʽˇʾˉˇˎ ʵˊˇˏ˄
ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʶ ˁʱʻʶ ʹ˂ʽˁʾʰ ˃ʶ 
ʵʽʰ˒ˇˊʶˍʽˁʺ ˒˂ʶʴ˃ˇ˄˗ʵʹ ʰ˄ˍʾʵˊʰˋʹ

Åʅˎˊʽʴ˃ˈˌ
Åɽʾʴʹ ʺ ˉˇ˂ˏ ˉʰʴʾʵʶˎˋʹ ʰʷˊʰ
Åɰʺ˔ʰˌ Σ ɰʇɮ  
Åʅˉʱ˄ʽʶˌ ʺ ʱ˒ʻˇ˄ʶˌ ʶˁˁˊʾˋʶʽˌ
Åʅˎ˄ˏˉʰˊ˅ʹ ˉ˄ʶˎ˃ˇ˄ʾʰˌ 
ʰˍʶ˂ʶˁˍʰˋʾʰˌʺ RDS



The wheezy legacy of infant bronchiolitis
Fabio Midulla

The question is still open. 
Is it RSV that causes bronchial hypersensitivity and the development of asthma or rather,
does the virus identify those infants that have a genetic predisposition for the 
development of recurrent wheeze and asthma?

Editorial Thorax 2019



ʃʰˊʱʴˇ˄ˍʶˌ ˁʽ˄ʵˏ˄ˇˎ/ ʰ˒ʰʾˊʶˋʹ ˃ʱˋˁʰˌ

ɮˎ˅ʹ˃ʷ˄ˇ ˁʾ˄ʵˎ˄ˇ 
ʲˊˇʴ˔ʽˇ˂ʾˍʽʵʰˌ

ʰˍˇˉʾʰ

ɮ˄ˇˋˇ˂ˇʴʽˁʺ 
ʰ˄ʶˉʱˊˁʶʽʰ

ˉˊˇ˖ˊˈˍʹˍʰ

Χseverely-ƛƭƭ Ƙƻǎǘǎ ǿƘƻ ŀǊŜ ŦǊŜǉǳŜƴǘƭȅ άǳƴƳŀǎƪŜŘέ ōȅ 
the pathogen include children with a specific at-risk 
background: premature infants with bronchopulmonary
dysplasia, children with atopic backgrounds, and future 
asthmatics. 

The Syndrome we agreed to call bronchiolitis 
FP. Polack, RT. Stein, A.Custovic

J Infect Dis. 2019



PaediatricResearch in EmergencyDepartments International Collaborative
(PREDICT). AustralasianBronchiolitis Guideline. 2016
National Institute for Health and Care Excellence (NICE) bronchiolitis guideline2017
ɮɮʄ  нлмс

In 2016, the PaediatricResearchin Emergency Departments InternationalCollaborative (PREDICT) published the 
Australasian BronchiolitisGuideline to provide a singlesourceevidence-based frameworkfor the diagnosis and 
management of infants in EDs and paediatricinpatientunits. The translation of this guideline into practice 

represents a significant challenge, as it largely provides guidance on what not 
to do.

http://www.predict.org.au/download/
Australasian-bronchiolitis-guideline.pdf

ɮ˄ˍʰˉˈˁˊʽˋʹ 
ˋˍʹ˄ ʻʶˊʰˉʶʾʰ



ɲʽʱˋˍʰˋʹ ʰˉˈ˕ʶ˖˄ ˃ʶˍʰ˅ˏ ˃ʶ˂ʶˍ˗˄ ˁʰʽ ʽʰˍˊʽˁ˗˄ ˉˊʰˁˍʽˁ˗˄

Åʃˇ˂˂ʷˌ ˎ˕ʹ˂ʺˌ ʰ˅ʾʰˌ ˃ʶ˂ʷˍʶˌ ʵʶʾ˔˄ˇˎ˄ ˍʹ˄ ʷ˂˂ʶʽ˕ʹ ˖˒ʷ˂ʶʽʰˌ ʰˉˈ 
ˍʹ˄ ˔ˊʺˋʹ ˉˇ˂˂˗˄ ʻʶˊʰˉʶˎˍʽˁ˗˄ ʶˉʽ˂ˇʴ˗˄άnothing worksΦέ

Åɶ ʰʾˋʻʹˋʹ ˈˍʽ ˁʱˍʽ ˉˊʷˉʶʽ ˄ʰ ˁʱ˄ʶʽˌ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʴʽʰ ˕ˎ˔ˇ˂ˇʴʽˁˇˏˌ 
˂ˈʴˇˎˌ.

Åɶ ʵˎˋˁˇ˂ʾʰ ˄ʰ ʰˉˇˉˇʽʹʻʶʾˌ ˉˊʰˁˍʽˁʷˌ ˉˇˎ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰ˄ ʴʽʰ ˔ˊˈ˄ʽʰ 

Åɶ ʰʾˋʻʹˋʹ ˈˍʽ ʰˎˍʷˌ ˇʽ ˉʰ˂ʽʷˌ ˉˊʰˁˍʽˁʷˌ ˖˒ʶ˂ˇˏ˄ ʰˊˁʶˍʱ ˉʰʽʵʽʱ.  
one-size doesn't fit-all  



UK, USA ˁ ʰʽ SWISS studies 

Åfull compliance with the guideline did not change with 18%of Trusts 
compliant before publication of the guideline in 2015 and 19%fully 
compliant with the guideline in 2017

Åroutinely testing hospitalized infants for respiratory viruses 
significantly decreased between 2015 and 2017

Å40% reported ordering a chest radiograph (CXR),

ÅReduced use of nebulisedbronchodilators and hypertonic saline and 
provision of parental written guidance.
Å38% prescribed bronchodilators

Barr R. Change in viral bronchiolitis management in hospitals in theUKafter the publication of NICE guideline.Journalof 
Clinical Virology (2018)
Parikh K, Hall M, Teach SJ. Bronchiolitis management before and after the AAP guidelines. Pediatrics 2014; 
BarbenJ et al. Management of acute bronchiolitis:canevidence based guidelines alter clinical practice? Thorax 2008;
Jessica Gold et al 2018



Preschool respiratory hospital admissions following infant bronchiolitis: a 
birth cohort study

Patients:birth cohort of 613 377 infants born between 1 April 2007 and 31 March 2008,
followed up until aged 5 years by linking Hospital Episode Statistics admissions data.
Methods:We compared the risk of respiratory hospital admission due to asthma, 
wheezing and lower and upper respiratory tract infections (LRTI and URTI) in infants who 
had been admitted for bronchiolitis with those who had not, using Cox proportional 
hazard regression. We adjusted hazard ratios (HR) for known respiratory illness risk 
factors including living in deprived households, being born preterm or with a comorbid 
condition. 
Results:16 288/613 377 infants (2.7%) with at least one admission for bronchiolitis. Of 
these, 21.7% had a further respiratory hospital admission by age 5 years compared with 
8% without a previous bronchiolitis admission (HR (adjusted) 2.82, 95% CI 2.72 to 2.92). 
The association was greatest for asthma (HR (adjusted) 4.35, 95% CI 4.00 to 4.73) and 
wheezing admissions (HR (adjusted) 5.02, 95% CI 4.64 to 5.44), but were also significant 
for URTI and LRTI admissions. 
Conclusions: Hospital admission for bronchiolitis in infancy is associated with a threefold 
to fivefold risk of subsequent respiratory hospital admissions from asthma, wheezing and 
respiratory infections. One in five infants with bronchiolitis hospital admissions will have 
a subsequent respiratory hospital admission by age 5 years. Helen Skirrow, et al Arch Dis Child 2018



Severe bronchiolitis profile and recurrent wheeze by age 3y

1016infants with bronchiolitis defined according to 

the American Academy of Pediatrics. 

Profile A: infants with a history of eczema and of 
breathing problems, elevated blood eosinophil, 
Haemophilusor Moraxella dominant microbiota
and, most of them infected by RV

Profile B: mainly infants with RSV bronchiolitis, 
with a less predominant history of breathing 
problems or eczema.

Profile C: younger infants with the most severe 
bronchiolitis, most of whom were infected by 
RSV. 

Dumas O. J Allergy ClinImmunol2019

The RR to develop RW after 3 years of follow-up was 
high in infants from profile A, moderate in infants from 
profile Cand low in infants from profile B.

Asthma was associated only to profile A.



˒˂ʶʴ˃ˇ˄ʺ



ɲʽʰ˒ˇˊʶˍʽˁʺ ˒˂ʶʴ˃ˇ˄˗ʵʹˌ ʵʽʶˊʴʰˋʾʰ

ÅAbs-virus complex

ÅTh2-mediated bronchoconstriction

Ådirect viral injury of the small airways (T Killers)

Åinnate inflammation (macrophases/defencinsof surfanctanand TLR)

Åairways plugging due to debris and mucus production (IL 8         
neutrophils elastase, MPO, MPt)

˒˂ʶʴ˃ˇ˄ʺ



ʊ˂ʶʴ˃ˇ˄ʺ ςɲʶ˄ʵˊʽˍʽˁʰ ˁˏˍˍʰˊʰ
RSV infection results in 
sustained increases in
numbers of mature dendritic 
cells in the lung. These might 
well contribute to the 
development of intense airway 
inflammation and airway 
hyperresponsivenessafter RSV 
infection

Berger M. J AllergyClinImmunol2004


