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Introduction

A wheeze is a continuous, musical, high-pitched, expiratory 
sound, heard on chest auscultation as a result of airways nar-
rowing and subsequent airflow limitation [1].

Parents hardly are able to report correctly a child’s wheez-
ing, since often they can’t distinguish it from a heavy breathing 
or a whistling and sometimes consider it as the same as cough. 
This is the reason why both GINA guidelines and in the ERS task 
force report state that a clinician or a health professional should 
assess a wheezing diagnosis [1,2].

Despite its clear definition, however, a high agreement be-
tween paediatricians in the recognition of wheezing on chest 
auscultation is far to be achieved [3].

Type of Wheezing

Pre-school wheeze is very common and it has been estimated 
that a half of infants below six years of age has had at least one 
wheezing episode, mostly associated with a viral upper respi-

ratory tract infection [4].High viral load in RSV bronchiolitis [5] 
and exposure to tobacco smoke [6] are reported as risk factors 
for recurrence of wheezing episodes below six years of age.

However, wheezing in this age group is a highly heteroge-
neous condition, and differential diagnosis should be always 
taken into account since not all that wheeze is asthma.

The natural history of pre-school wheezing has been cleverly 
described in 1995 by Martinez et al. in the Tucson study [4]. 
They found that among children with pre-school wheeze, a few 
will continue to have symptoms and can develop asthma, other 
will stop wheezing by the age of 6 years.

Two type of classification have been proposed by 2008 ERS 
report: one based on the temporal pattern (episodic versus 
multiple-trigger), the other based on the duration of symptom 
(transient versus persistent versus late onset wheeze) [1].

Episodic wheeze is associated with a viral respiratory tract 
infection and it is defined by the European Respiratory Society 

Laura Petrarca; Antonella Frassanito; Fabio Midulla; Raffaella Nenna*

Department of Pediatrics, “Sapienza” University of Rome, Italy



MedDocs Publishers

2 Annals of Pediatrics

(ERS) as “wheeze in discrete episodes, with the child being well 
between episodes” [1].

Multiple trigger wheezing occurs when symptoms are pres-
ent also between discrete episodes and/or triggers other than 
viral infections can rouse wheeze (such as crying, laugher or ex-
ercise).

The second classification, based on symptoms’ duration, is 
used in epidemiological studies and can only be applied retro-
spectively. When symptoms occur after the age of three years 
and last after six years of age it is classified as late-onset wheez-
ing. Transient and persistent wheezing appear before the age of 
three, but the former disappears at age of six, the latter contin-
ues to wheeze beyond six years [1].

The temporal definition of acute viral wheeze and multiple 
trigger wheeze is now considered too strict, since the clinical 
expression of preschool wheeze can change over time, and it 
enables physicians to predict the long term outcome, which is 
more related to frequency and severity of clinical presentation 
[7].

Acute episode treatment

An acute exacerbation of wheezing in children under five 
years is an acute worsening of symptoms that requires addition-
al medication and physician attendance. Symptoms may include 
shortness of breath, wheeze and increasing cough during night 
or exercise. Caregivers should be able to recognise an exacerba-
tion and start a proper intervention as soon as possible [2]. Both 
GINA and NICE guidelines [2,8] recommends urgent medical re-
ferral in children with severe distress (especially if below 1 year 
of age) or unresponsive to inhaled bronchodilator.

Inhaled Short Acting B2-Agonists (SABAs) are the first choice 
drugs for acute wheeze. The metered-dose inhalers by spacers 
have proved to be at least as effective as the nebulised delivery 
[9] and they were associated with lower economic costs [10]. 
Alternative ways of administration should be considered with 
caution since oral administration is limited by systemic side-ef-
fects and intravenous SABAs are indicated as second line treat-
ment in severely ill children [11].

Addition of inhaled anti cholinergic drugs to SABAs for acute 
wheeze improve clinical outcome after 24 hours, without effect 
on length of hospital stay in children under 24 months of age 
[12]. The use of systemic corticosteroids (including oral pred-
nisolone, intravenous methyl prednisone and intravenous hy-
drocortisone) in children hospitalised for severe acute wheeze 
proved to reduce days of hospitalization and improve clinical 
score [13].

Regarding the use of Inhaled Corticosteroid (ICS), a double-
blind placebo-control trial demonstrated that inhaled budes-
onide as add-on therapy for the acute treatment halved the rate 
of hospitalization in moderate-severe preschool wheeze [14].

Pre-emptive therapy

Pre-school wheeze economic impact has been estimated 
around 53 million pound in United Kingdom in 2015 [15], most-
ly due to general practitioner visits for mild symptoms, that’s 
why a primary preventive therapy could be effective in costs 
reduction.

Regarding who the pre-emptive therapy should be pre-
scribed, GINA Guidelines recognise two different scenarios: the 

first one includes children with a very likely diagnosis of asthma 
with poor symptom control and frequent exacerbations (three 
or more episodes/ season) and the second one includes children 
with less likely diagnosis of asthma but who requires inhaled 
SABAs treatment quite often (every 6-8 weeks) [2]. The updated 
ERS paper on management of preschool wheeze suggests pre-
scribing a controller treatment in children with multiple trigger 
wheeze and in those with episodic viral wheeze who presented 
frequent and/or severe clinical manifestation [7].

Any pre-emptive therapy should be considered as a treat-
ment trial, with a regular review during scheduled follow-up 
[2,7].

When looking at which is the best pre-emptive treatment, 
a recent systematic review and meta-analysis reported a lower 
number of exacerbation in children treated with daily ICS com-
pared with placebo (RR 0.56) and with montelukast (RR 0.59) 
[16]. The same paper reported also a significant reduction in ex-
acerbation of pre-emptive high-dose intermittent ICS compared 
with placebo (RR 0.65).

Systemic side effect of ICS has been extensively studied and 
a recent met analysis of 25 trials including more than 8000 chil-
dren found a mean decrease of 0.48 cm/year in linear growth 
velocity during the first year of treatment with low-medium 
doses of ICS [17]. High dose ICS can also cause low bone mineral 
density [18] and adrenal suppression [19]. For these reasons the 
lower effective dose of ICS should be prescribed to preschool 
children with the aim to control wheeze exacerbation [17] and 
a step-up approach should be considered only after an assess-
ment of a good parents’ compliance to treatment [2].

Daily use of montelukast as pre-emptive therapy of recur-
rent wheezing is not supported by the results of a recent meta-
nalysis included more than 3900 patients, since no differenc-
es in the number of wheezing episodes was reported by the 
pooled analysis between the drug and placebo [20] and also a 
recent Cochrane review found montelukast unable to reduce 
the use of oral corticosteroids for viral-induced wheeze [21,22], 
however the use of leukotriene receptor antagonist as add-on 
therapy in not well control children is supported by GINA and 
NICE guidelines [2,8].

The rationale for the use azithromycin as pre-empitve treat-
ment in pre-school wheeze is based on two different possible 
mechanisms: the first bring into play the role of bacteria in virus 
induced wheeze [23], the second relies on immune-modulatory 
and antiviral effects of macrolides [24]. However, contrasting 
data are available in literature. Two recent double-blind, pla-
cebo-controlled trials demonstrated opposite results: the first 
showed that it was able to reduce the exacerbation duration 
of 63.3% [25], the second found no differences compared to 
placebo in reducing the length of symptom nor the subsequent 
number of exacerbations [21].

Future research

Further research should aim to understand the pathogenetic 
mechanisms underlying preschool wheeze, to achieve better 
biomarkers to predict response to treatment, to develop better 
ways to assess symptoms and their impact on child’s activity 
[5].



3 Annals of Pediatrics

MedDocs Publishers

References

Brand PLP, Baraldi E, Bisgaard H, Boner AL, Castro-Rodriguez JA, 1. 
Custovic A, de Blic J, de Jongste JC, Eber E, Everard ML, Frey U, 
Gappa M, Garcia-Marcos L, Grigg J, et al. Definition, assessment 
and treatment of wheezing disorders in preschool children: an 
evidence-based approach. EurRespir J. 2008; 32: 1096–1110. 

Global initiative for Asthma. The 2017 update of the Global 2. 
Strategy for Asthma Management and Prevention. 2017.

Melbye H, Garcia-Marcos L, Brand P, et al. Wheezes, crackles 3. 
and rhonchi: simplifying description of lung sounds increases 
the agreement on their classification: a study of 12 physicians’ 
classification of lung sounds from video recordings. BMJ Open 
Resp Res. 2016; 3: e000136. 

Martinez FD, Wright AL, Taussig LM, Holberg CJ, Halonen M, 4. 
Morgan WJ. Asthma and wheezing in the first six years of life. N 
Engl J Med. 1995; 332: 133-138.

Nenna R, Ferrara M, Nicolai A, Pierangeli A, Scagnolari C, Papoff 5. 
P, Antonelli G, Moretti C, Midulla F. Viral Load in Infants Hospital-
ized for Respiratory Syncytial Virus Bronchiolitis Correlates with 
Recurrent Wheezing at Thirty-Six-Month Follow-Up. Pediatr In-
fect Dis J. 2015; 34: 1131-1132. 

Nenna R, Cutrera R, Frassanito A, Alessandroni C, Nicolai A, Can-6. 
giano G, Petrarca L, Arima S, Caggiano S, Ullmann N, Papoff P, 
Bonci E, Moretti C, Midulla F. Modifiable risk factors associated 
with bronchiolitis. Ther Adv Respir Dis. 2017; 11: 393-401. 

Brand PL, Caudri D, Eber E, Gaillard EA, Garcia-Marcos L, Hed-7. 
lin G, Henderson J, Kuehni CE, Merkus PJ, Pedersen S, Valiulis 
A, Wennergren G, Bush A. Classification and pharmacological 
treatment of preschool wheezing: changes since 2008. EurRe-
spir J. 2014; 43: 1172-1177. 

NICE Asthma guidelines. This quality standard covers diagnosing 8. 
and managing asthma in adults, young people and children. It 
describes high-quality care in priority areas for improvement. 
2017.

Cates CJ, Welsh EJ, Rowe BH. Holding chambers (spacers) ver-9. 
sus nebulisers for delivery of beta-agonist relievers in the treat-
ment of an asthma attack. Cochrane Database Syst Rev. 2006; 
2: CD000052.

Spin P, Sketris I, Hill-Taylor B, Ward C, Hurley KF. A Cost Analysis 10. 
of Salbutamol Administration by Metered-Dose Inhalers with 
Spacers versus Nebulization for Patients with Wheeze in the 
Pediatric Emergency Department: Evidence from Observational 
Data in Nova Scotia. CEJM. 2017; 19: 1-8.

Browne GJ, Penna AS, Phung X, Soo M. Randomised trial of 11. 
intravenous salbutamol in early management of acute severe 
asthma in children. Lancet. 1997; 349: 301–305.

Everard ML, Bara A, Kurian M, Elliott TM, Ducharme F, Mayowe 12. 
V. Anticholinergic drugs for wheeze in children under the age of 
two years. Cochrane Database Syst Rev. 2005; 3: CD001279.

Smith M, Iqbal S, Elliott TM, Everard M, Rowe BH. Corticoster-13. 
oids for hospitalised children with acute asthma. Cochrane Da-
tabase Syst Rev. 2003; 1: CD002886.

Razi CH, Cörüt N, Andıran N. Budesonide reduces hospital ad-14. 
mission rates in preschool children with acute wheezing. Pedia-
trPulmonol. 2017; 52: 720-728. 

Stevens CA, Turner D, Kuehni CE, et al. The economic impact 15. 
of preschool asthma and wheeze. EurRespir J. 2003; 21: 1000–
1006. 

Kaiser SV, Huynh T Preventing Exacerbations in Preschoolers 16. 
With Recurrent Wheeze: A Meta-analysis Pediatrics. 2016; 137: 
e20154496. 

Zhang L, Prietsch SO, Ducharme FM. Inhaled corticosteroids in 17. 
children with persistent asthma: effects on growth. Evid Based 
Child Health. 2014; 9: 829-930.

Fuhlbrigge AL, Kelly HW. Inhaled corticosteroids in children: ef-18. 
fects on bone mineral density and growth. Lancet Respir Med. 
2014; 2: 487–496.

Leung JS, Johnson DW, Sperou AJ, Crotts J, Saude E, Hartling L, 19. 
Stang A. A systematic review of adverse drug events associated 
with administration of common asthma medications in children. 
PLoS One. 2017; 12: e0182738. 

Hussein HR, Gupta A, Broughton S, Ruiz G, Brathwaite N, Bossley 20. 
CJ. A meta-analysis ofmontelukast for recurrent wheeze in pre-
school children. Eur J Pediatr. 2017; 176: 963–969. 

Brodlie MGA, Rodriguez-Martinez CE, Castro-Rodriguez JA, Duc-21. 
harme FM, McKean MC. Leukotriene receptor antagonists as 
maintenance and intermittent therapy for episodic viral wheeze 
in children. Cochrane Database Syst Rev. 2015; 10: CD008202. 

Kloepfer KM, Lee WM, Pappas TE, Kang TJ, Vrtis RF, Evans MD, et 22. 
al. Detection of pathogenic bacteria during rhinovirus infection 
is associated with increased respiratory symptoms and asthma 
exacerbations. J Allergy ClinImmunol. 2014; 133: 1301-1307.

Wong EHC, Porter JD, Edwards MR, Johnston SL. The role of 23. 
macrolides in asthma: current evidence and future directions. 
Lancet Respir Med. 2014; 2: 657–670. 

Stokholm J, Chawes BL, Vissing NH, Bjarnadóttir E, Pedersen 24. 
TM, Vinding RK, Schoos AM, Wolsk HM, Thorsteinsdóttir S, Hal-
las HW, Arianto L, Schjørring S, Krogfelt KA, Fischer TK, Pipper 
CB, Bønnelykke K, Bisgaard H. Azithromycin for episodes with 
asthma-like symptoms in young children aged 1-3 years: a ran-
domised, double-blind, placebo-controlled trial. Lancet Respir 
Med. 2016; 4: 19-26. 

Mandhane PJ, Paredes Zambrano de Silbernagel P, Aung YN, Wil-25. 
liamson J, Lee BE, Spier S, Noseworthy M, Craig WR, Johnson 
DW. Treatment of preschool children presenting to the emer-
gency department with wheeze with azithromycin: A placebo-
controlled randomized trial. PLoS One. 2017; 12: e0182411.


