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Wheezing illnesses are common and may 
affect as many as 50% of preschool 
children, resulting in substantial impact 
on the children, their families and the 
health care system 

WHEEZING DISORDERS
IN PRESCHOOL CHILDREN

Martinez NEJM 1995





Uno dei piu’ importanti progressi degli 
ultimi anni è aver capito che il 
wheezing del bambini in età 

prescolare  non è una singola 
malattia ma uno spettro di fenotipi 
sostenuti da differenti meccanismi e 

patterns infiammatori 



One therapy
 fits all

One fits one

AIRWAY INFLAMMATION IS HETEROGENEOUS

Traditional
strategy

Personalized
strategy



WHEEZING PHENOTYPES

Diagnosis of
 wheezing

Diagnosis of 
wheezing  phenotype



MOVING TOWARD PERSONALIZED MEDICINE

Diagnosis of
 wheezing

Diagnosis of 
wheezing phenotype

MARKERS:

CLINICAL

FUNCTIONAL

BIOLOGICAL
(cells, mediators, 
  exhaled air)



Wheezing phenotypes in preschool children
based on “duration of symptoms”
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Atopic children (   ) are more likely to continue wheezing 
by  the time they reach adolescence
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I fenotipi descritti negli studi epidemiologici 
“Transient ” vs “Persistent”  wheezing 
 sono stati individuati retrospettivamente (a 
6 anni) e sono di scarso valore nella pratica 
clinica di fronte ad un bambino di 2-3 anni

Però……..

Saglani Curr Op ACI 2009



Brand Eur Resp J 2008;32:1096



BMJ 2008;336:1049 

BMJ 2004;328:1490 



Children who wheeze 
intermittently and are 
well between episodes

Triggers: viruses

Wheeze both during and 
between exacerbations
Triggers: virus, smoke, 
allergenes, exercise

WHEEZING PHENOTYPES
based on “temporal pattern”

Episodic
(viral)
wheeze

Multiple 
trigger
wheeze

Brand ERJ 2008



PRESCHOOL-AGE CHILDREN HAVE

 6 to 10 
UPPER RESPIRATORY TRACT 

INFECTIONS EACH YEAR
Ducharme NEJM 2009
Wald  J Pediatr 1991

Episodic
(viral)
wheeze

Early rhinovirus

   asthma



Children who wheeze 
intermittently and are 
well between episodes

Triggers: viruses

Wheeze both during and 
between exacerbations
Triggers: virus, smoke, 
allergenes, exercise

WHEEZING PHENOTYPES
based on “temporal pattern”

Wheezing
episodico
(virale)

Wheezing
da fattori
multipli



Children who wheeze 
intermittently and are 
well between episodes

Triggers: viruses

Wheeze both during and 
between exacerbations
Triggers: virus, smoke, 
allergenes, exercise

WHEEZING IN PRE-SCHOOL CHILDREN

Episodic
(viral)
wheeze

Multiple 
trigger
wheeze

Overlap

Children can move from one 
phenotype  to another



WHEEZING PHENOTYPES
based on “temporal pattern”

Episodic
(viral)
wheeze

Multiple 
trigger
wheeze

This classification has the merit of being
 able to be used at the time the child is seen 

and it has relevance to treatment



DEFINITIONS OF PHENOTYPES (based on low-level evidence)

1) For clinical purposes, wheeze should be classified as episodic 
(viral) or multiple-trigger wheeze.

2) Use of the terms “transient”,  “persistent” wheeze should be 
limited to population-based cohort studies and should not be 
used clinically.

3)  The term asthma should probably not be used in preschool 
children (lack of data regarding underlying inflammation).

WHEEZING DIS0RDERS IN PRESCHOOL CHILDREN

RECOMMENDATIONS:

Brand ERJ 2008



Wheezing 
is a symptom and not a diagnosis !

Many disorders can cause wheezing and it cannot 
be managed appropriately in the basis of a 

presumptive diagnosis



Differential diagnosis of 
recurrent wheezing in infancy

• Multiple trigger   vs.  “viral wheeze” 
• Tracheobronchomalacia
• Persistent infections (Mycoplasma, Chamydia)
• GER, foreign body
• Tracheal/bronchial compression
• Prematurity and BPD
• TBC, CF, cilia dysfunction



 ASSESSMENT (based on low-level evidence)

1) Parentally reported wheeze should be confirmed by a health 
professional.

2)  Tests of allergic sensitisation should be performed in patients 
requiring long-term treatment.

3)  Other investigations: wheeze is unusually severe, therapy-
resistant or accompanied by unusual clinical features

WHEEZING DIS0RDERS IN PRESCHOOL CHILDREN

RECOMMENDATIONS:

Brand ERJ 2008



Wheezing
episodico
(virale)

Wheezing  
da fattori
multipli 

 Brand ERJ al 2008

• Maintenance therapy
• Treatment of acute wheezing episodes



Wheezing
episodico
(virale)

Wheezing  
da fattori
multipli 

Therapy:
1) MONTELUKAST

(maintenance or 
starting with viral cold)

2) Consider ICS

Therapy:

1) INHALED STEROIDS

2) Consider Montelukast

 Brand ERJ al 2008

LOW-LEVEL EVIDENCE !

(maintenance up to 400 mcg BDP)



WHEN STARTING MAINTENANCE THERAPY ?

 Regular controller  treatment is suggested:

• The disease is not controlled
• Viral-induced episodes > 6 weeks
• Severe episodes
• Presence of risk factors ?  

Treatment duration
• Periods of 3 months 

GINA 2009
ERS 2008
NAEPP 2007
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LA TERAPIA
 DEL BAMBINO CON WHEEZING 

IN ETA’ PRESCOLARE



PEAK study
Ducharme study
Leicester study

 

IFWIN study PRE-EMPT study

September study 

file:///C:/Documents and Settings/Utente/Desktop/dmauro/1-Eugenio Baraldi//


TRATTAMENTO CONTINUO 
CON STEROIDI



Se trattiamo precocemente bambini 
con wheezing e alto rischio di asma 
riusciremo a cambiare la storia 
naturale della malattia ?

F.D. Martinez NEJM 2003



FATTORI DI RISCHIO PER LO
 SVILUPPO DI ASMA (API)



PEAK STUDY

Guilbert NEJM 2006 

Early intervention with 2 years of fluticasone in young 
children (n=285) with 3 previous episodes of wheezing   
and HIGH RISK FOR ASTHMA 
                                      

Age: 2-3 years old

• Parental history 
  of asthma
• Atopic 
dermatitis
• Sensitization to 1 
  aeroallergen:

RDB placebo controlled:  
 

Fluticasone
    (88 mcg x 2)      for 2 years        1 year observation
 placebo



PEAK STUDY
2 years of ICS in children at high risk for asthma 

reduced symptoms and exacerbations but…..

Guilbert NEJM 2006

P=0.006



PEAK STUDY

but cannot modify the natural history of asthma !

Guilbert NEJM 2006

p=ns



ICS therapy 

should not be used to prevent 
disease progression in children 

but rather to achieve symptom 
control and to reduce the risk of 
exacerbations

Horner COPM 2009



I fattori di rischio per lo 
sviluppo di asma

(familiarità per asma, eczema, 
sensibilizzazione allergica…….) 

 NON sono markers predittivi di 
responsività agli steroidi !



Bacharier JACI 2009PEAK STUDY

Patient characteristics associated with
favorable response to ICS therapy:

• Male sex
• Aeroallergen sensitization
• ED visit or hospitalization



Bacharier JACI 2009PEAK STUDY

Patient characteristics NOT influencing
ICS responsivity:

• Age 
• Parental asthma 
• Duration of asthma 
• Eczema
• Eosinophilia
• Total IgE 



quello che pensavamo di sapere e che
 invece dobbiamo ripensare………..



Trattamento continuo 
con montelukast



PREVIA “Prevention of Viral-Induced Asthma

• 549 children 2-5 years with recurrent wheezing
• placebo or montelukast (4 mg) for 1 year

Bisgaard H  Blue J 2005

 rate of exacerbation/y

p < 0.001
p < 0.027

use of inhaled steroids



PREVIA “Prevention of Viral-Induced Asthma

• 549 children 2-5 years with recurrent wheezing
• placebo or montelukast (4 mg) for 1 year

Bisgaard   AJRCCM 2005

p < 0.001
p < 0.027

MA……
• oral steroid use 
• n° of hospitalisations

were similar among 
the 2 groups



Daily % of children with an exacerbation episode



Daily % of children with an exacerbation episode



The September Epidemic of Asthma Exacerbation



• Dal 20 al 25% dei ricoveri per riacutizzazioni asmatiche    
 avvengono in Settembre 

• Le riacutizzazioni di Settembre  si associano, in circa 
l’80% dei casi, ad infezioni  virali in prevalenza da rinovirus 

• Un inadeguato trattamento con farmaci anti-asmatici di 
controllo in Settembre favorisce le riacutizzazioni 

JACI 2007; ;120:526



Attenuation of the September epidemic of asthma 
exacerbations: montelukast added to usual therapy

Johnston et al Pediatrics 2007

September 1 - October 15

Reduction on:
  asthma symptoms ( - 53%)
  unscheduled visits (4 x)

 

n=194

boys

girls



Attenuation of the September epidemic of asthma 
exacerbations: montelukast added to usual therapy

Johnston et al Pediatrics 2007

 MA
n=194

boys

girls

Boys 2-5 yrs 
 greater benefit !



 DELIVERY DEVICES

1) A pMDI-spacer combination is the preferred device (face 
mask or mouthpiece)

 

WHEEZING DIS0RDERS IN PRESCHOOL CHILDREN
Brand ERJ 2008

TREATMENT RECOMMENDATIONS
 (based on low-level evidence)



Objective: prevalence and treatment of asthma-like symptoms
in pre-school children in USA and Europe (n=2700 mothers)
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Nebulizers
MDI+spacer



Wheezing
episodico
(virale)

Wheezing  
da fattori
multipli 

 Brand ERJ al 2008

• Maintenance therapy

•Treatment of acute wheezing episodes



 ACUTE WHEEZING EPISODE

  1) Inhaled short-acting b2-agonists (with addition of ipratropium             
if  severe wheeze)

  2) A trial of oral corticosteroids should probably be given if severity     
that they need to be admitted to hospital. 

   3) High-dose ICS therapy is not recommended.

WHEEZING DIS0RDERS IN PRESCHOOL CHILDREN
Brand ERJ 2008

TREATMENT RECOMMENDATIONS
 (based on low-level evidence)



• Virus-induced wheezing attack – hospital (age 10m-6 y)
• 5-day oral prednisolone vs. placebo

n=687 Secondary outcomes:
• symptoms score :   NS
• salbutamol score :  NS
• subgroup with risk
  factor for asthma :   NS
  (n=124) 

Panickar NEJM 2009







WHEEZING PHENOTYPES
MOVING TOWARD PERSONALIZED MEDICINE

Diagnosis of
 wheezing

Diagnosis of 
wheezing  phenotype



Grazie per
l’attenzione
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