
Preschool Asthma
Diagnosis and control 
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Asthma in Pre-school Children

Compared with adults and 
older children, pre-school 
children show:

 Greatest increase in asthma 
incidence

 Greatest prevalence of 
wheeze

 Highest weekly 
consultation rate

 Hospitalisation rate

– 3 times higher than older 
children

– 6 times higher than adults
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Asthma

 A chronic, complex disease associated

with gene - environment interactions

 Typically begins in early childhood



Association between severe RSV

LRTI and Asthma

Thomsen et al, AJRCCM 2009

 Data on hospitalization due to RSV bronchiolitis in 

8,280 pairs of twins born in Denemark 1994-2000

 Information on asthma obtained from hospital 

discharge registries + parent-completed 

questionnairs

Conclusions

RSV infection that is severe enough to warrant 

hospitalization does not cause asthma but is an 

indicator of the genetic predisposition to asthma



Case I:  Buzaglo,  6 month old

 First admission: RSV bonchiolitis at 2 month of age

 Admitted again for wheezing, since three days

 Wheezing, Nocturnal cough, tachypnea, 

 SaO2 88% in room air 

 This is his third wheezing episode

 Family history: father with asthma



`

 Physical examination : RR 55/min, wheezing, 
inspiratory fine crackles over both lungs        

 CXR: mild peribronchial, perihilar markings 

 Treated with inhaled beta-agonists + Prednisolone

 Improvement within two days

 Discharged

 Diagnosis  ?
 What would we tell the parents?



Infantile Asthma

 “Not all that wheeze is asthma”…

 However, almost all that wheeze is 
asthma”…

Tabachnik & Levison JACI  1981



Asthma Phenotypes

Is the child completely well 

between symptomatic periods?

Yes No

Are colds the most 
common 

precipitating 
factor?

Is exercise the 
most

common or only
precipitating 

factor?

Does the child have 
clinically relevant

allergic sensitization?

Yes Yes Yes No

Virus-
induced
asthma

Exercise-
induced
asthma

Allergen-
induced
asthma

Unresolved
asthma

No No

Asthma Phenotypes in Children 2 -18 Years of Age

PRACTAL - Bacharier LB, et al. Allergy. 2008;63(1):5–34



ERS TASK FORCE 

Two clinical phenotypes

 Episodic (viral) wheeze

 Multiple-trigger wheeze
Probably reflects chronic allergic airway 
inflammation and can be classified as asthma

There is an overlap between these two 
phenotypes AND patients can move between 
phenotypes

Eur Respir J 2008; 32: 1096–1110



“Virus-induced asthma“ in preschool age

 Rapid airway obstruction with viral infection

 Few symptoms between intervals

 Frequent night-time cough

 Negative Prick and RAST*



Asthma Predictive Index

 Identify high risk children (ages 2 & 3):                                     

 > 4 wheezing episodes in the past year  

(at least one must be MD diagnosed)

PLUS

 One major criteria OR - Two minor criteria
Parent with asthma  Food sensitivity

Atopic dermatitis  Peripheral eosinophilia (4%) 

 Wheezing not related to 

infection

Modified from: Castro-Rodriguez, AJRRCM, 2000



Montelukast in the Prevention of Exacerbations in Children (2–5 Years)

Prevention of Viral-Induced Asthma (PREVIA): 

Primary Objective

 To determine the effect of 

12 months of treatment with 

montelukast, compared with 

placebo, on asthma 

symptoms associated with 

the common cold in children 

2 to 5 years of age with 

asthma

Bisgaard H et al Am J Respir Crit Care Med 2005;171:315–322.
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Montelukast in the Prevention of Exacerbations in Children (2–5 Years)

Patient Disposition

Randomized

n=549

Montelukast 4 mg

n=278

Placebo

n=271

Completed

n=259

Completed

n=241

Discontinued

n=19

Clinical AE 1

Lack of efficacy 4

Protocol deviation 5

Lost to follow-up 3

Withdrew consent 4

Other reason* 2

Discontinued

n=30

Clinical AE 10

Lack of efficacy 3

Protocol deviation 5

Lost to follow-up 2

Withdrew consent 7

Other reason* 3

AE=adverse experience

*Caregiver noncompliant, patient refused to take medication, unwillingness to participate, or frequent exacerbations

Adapted from Bisgaard H et al Am J Respir Crit Care Med 2005;171:315–322.
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All exacerbations,                Inhaled corticosteroid,                  

n per year courses per year
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Guidelines for Managing 
Asthma in Children 5 Years 
of Age and Younger

2015 GINA Update

GINA = Global Initiative for Asthma. 



Children 5 Years of Age and Younger

GINA Management Approach 

Based on Control1

aOral corticosteroids should be used only for treatment of acute severe exacerbations of 
asthma.

Shaded boxes represent preferred treatment options.

ICS = inhaled corticosteroids.

1. Global Initiative for Asthma. Pocket Guide for Asthma Management and Prevention in Children 
5 Years and Younger. A Pocket Guide for Physicians and Nurses. 2009. www.ginasthma.org. 
Accessed 5 May 2009.

Asthma Education, Environmental Control, 

and As-Needed Rapid-Acting Beta2-Agonists

Controlled on as-needed

rapid-acting 

beta2-agonists

Partly controlled on 

as-needed rapid-acting

beta2-agonists

Uncontrolled or 

partly controlled

on low-dose ICSa

Controller Options

Continue as-needed

rapid-acting beta2-

agonists

Low-dose ICS Double low-dose ICS

Leukotriene modifier Low-dose ICS +

leukotriene modifier



 The updated GINA guidelines for children 5 years of age 

and younger recognize that small children with asthma 

have unique needs that require a special approach to 

diagnosis and management.1

 LTRAs are now recommended as an alternative to ICS for 

the treatment of children ≤5 years of age with persistent 

asthma.2

 LABAs are not recommended, either alone or with ICS, 

at any step of therapy.2

Children 5 Years of Age and Younger

Summary

1. Global Initiative for Asthma. Global Strategy for the Diagnosis and Management of Asthma in 
Children 5 Years and Younger. www.ginasthma.org. Accessed 5 May 2009; 2. Global Initiative for 
Asthma. Pocket Guide for Asthma Management and Prevention in Children 5 Years and Younger. 
A Pocket Guide for Physicians and Nurses. 2009. www.ginasthma.org. Accessed 5 May 2009. 
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PRACTAL Recommendations

 Identification of phenotype is critical

 Avoidance measures and education

 Treatment of airway inflammation 

 ICS and LTRAs are recommended as initial controller 

therapy for persistent asthma

 Until further evidence of effectiveness and long-term 

safety is available, LABAs should not be used without an 

appropriate ICS dose

 Immunotherapy in addition to environmental control and 

pharmacotherapy

Bacharier LB, et al. Allergy. 2008;63(1):5–34.



INSUFFICIENT CONTROLb

Pharmacologic Treatment (Children >2 Years)

ICS
(200 µg BDP equivalent)

LTRAa

(Dose depends on age)

INSUFFICIENT CONTROLc

Increase ICS dose (800 µg BDP equivalent)
OR

Add LTRA to ICS
OR

Add LABA

INSUFFICIENT CONTROLc
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Consider other options
• Theophylline
• Oral corticosteroids

aLTRA may be particularly useful if the patient has concomitant rhinitis; bCheck compliance, allergy avoidance, and reevaluate diagnosis;
cCheck compliance and consider referring to specialist.

ICS=inhaled corticosteroids; LTRA=leukotriene receptor antagonist; BDP=beclomethasone dipropionate; LABA=long-acting β2-agonist.

Adapted from Bacharier LB, et al. Allergy. 2008;63(1):5–34.

Increase ICS dose (400 µg BDP equivalent)
OR

Add ICS to LTRA

PRACTALL EAACI / AAAAI Consensus Report

OR



Global strategy for the diagnosis and management 

of asthma in children 5 years and younger

Pederson SE, Hurd SS, Lemanske RF,

Becker A, Zar HJ, Sly PD, Soto-Quiroz M,

Wong G, Batemen ED

Pediatr Pulmonol 2010

 In children 5 years and younger, the clinical 

symptoms of asthma are variable and not 

specific

 Neither airflow limitation nor airway 

inflammation can be assessed routinely in this 

age









Zeiger RS, NEJM 2011



Zeiger RS, NEJM 2011

 278 children,  age 1 – 4.5 years

 With recurrent , mild wheezing episodes

 Received randomly

 Intermittent high dose ICS – Budesonide 1 mg twice/day

for a week

 Daily low-dose regimen - Budesonide 0.5 mg twice/day

for a year 

 The primary outcome: the frequency of exacerbations 

requiring oral corticosteroids



/

Zeiger RS, NEJM 2011



Case I:  Buzaglo,  6 month old

 First admission: RSV bonchiolitis at 2 month of age

 Admitted again for wheezing, since three days

 Wheezing, Nocturnal cough, tachypnea, 

 SaO2 88% in room air 

 This is his third wheezing episode

 Family history: father with asthma



`

 Physical examination : RR 55/min, wheezing, 
inspiratory fine crackles over both lungs        

 CXR: mild peribronchial, perihilar markings 

 Treated with inhaled beta-agonists + Prednisolone

 Improvement within two days

 Discharged

 Diagnosis  ?
 What would we tell the parents?



Bacharier

 48% of children had physician diagnosed asthma before the 7th

birthday.

 Independent risk factors:  OR ( 95% CI)

 Maternal asthma OR 5.2 (1.7 – 15.9, p=0.004)

 Dog allergen (high levels)   OR 3.2 ( 1.3 – 7.7, p=0.012)

 Aeroallergen sensitivity at age 3y        OR 10.7 (2 – 55, p= 0.005)

 Rec. Wheezing (1st 3  years) OR  7.3 (1 – 43, p=0.028)

 CCL5 expression during RSV LRTI     OR  3.8 (1.2-2.4, p<0.001)

JACI 2014
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American Journal of Respiratory and Critical Care Medicine
Volume 189 , January 15  2014

Asthma is not a single disease entity but rather a syndrome 

subsuming various wheezing-associated disorders



American Journal of Respiratory and Critical 

Care Medicine Volume 189 Number 2 | January 





From Newhouse MT



J Pediatrics 1996

2-3% deposition in the lung !







Asthma- failure to improve

 Poor adherence 

 Poor understanding of disease and treatment

 Undermedicated

 Poor technique

 Wrong diagnosis

 Compounding diagnosis –
 Acute and recurrent sinusitis q rhinosinusitis

 Obstructve sleep apnea



חלק שני



Sinusitis
דלקת הגתות

Chapter 372, Nelson 19th Ed

Sinusitis is a common illness in childhood 
and adolescence with significant acute and 
chronic morbidity as well as the potential 
for serious complications

“Acute bacterial sinusitis can 
occur at any age”



<25% of Pediatricians diagnosed acute 

sinusitis in children <1y of age.

25% did not consider the diagnosis until 3 

years of age or beyond.

















Int J Pediatric Otgolaryngol 2008





Int J Pewdiar Otolaryngo 2008







OSA - a co-morbidity that 
affect asthma control



Taking into consideration the epidemiologic 
association between SDB and asthma, when 
one of the two disorders is diagnosed, the 
possibility of the other disease being 
present should br entrained.



Figure 1

Jonathan C. Levin
(2014) 75, 403-408. doi:10.1038/pr.2013.237

From: Improvement is asthma 

control and inflammation in children 

undergoing T&A

Levine J, Pediatr Res 2014



Figure 2

Jonathan C. Levin
(2014) 75, 403-408. doi:10.1038/pr.2013.237

From: Improvement is asthma 

control and inflammation in 

children undergoing T&A

Levine J, Pediatr Res 2014



13,506 children with asthma who underwent T&A

22,012 children with asthma with no adenotonsillar illness

Followed for 1 y before and 1 year after T&A

Primary outcome: Acute severe asthma or “status”

Secondary outcomes: Hospitalizations, ER visits, 

Medication changes

2014





Asthma- failure to improve

 Poor adherence 

 Poor understanding of disease and treatment

 Undermedicated

 Poor technique

 Wrong diagnosis

 Compounding diagnosis


