
ABSTRACT

Background: Although the treatment of asthma

has been addressed in several guidelines, the man-

agement of the first acute wheezing episode in in-

fants has not often been evaluated. We surveyed

practicing pediatricians in Spain about the treatment

they would provide in a simulated case.

Material and methods: A random sample of

3000 pediatricians and physicians who normally treat-

ed children was surveyed. The questionnaire inquired

about how they would treat a first mild-to-moderate

wheezing attack in a 5-month-old boy with a personal

and family history of allergy. Pediatricians were asked

about their professional background.

Results: A total of 2347 questionnaires were re-

turned with useful data (78.2 %). Most (90.4 %) of

the pediatricians would use a short-acting beta2 -

agonist (SABA) via a metered-dose inhaler with a

spacer and a face mask or nebulizer. However, only

34.5 % chose a SABA alone: 31.3 % added an oral

steroid and 27.6 % added an inhaled corticosteroid

(ICS). The factors associated with the use of ICS in

the acute attack were: (1) lack of specific training in

pediatrics (OR 1.45; 1.12-1.85) and (2) primary care

health center setting (OR 1.31; 1.01-1.69) or rural set-

ting (OR 1.28; 1.01-1.66). Forty-four percent did not

recommend any follow-up treatment while 20.7 %

prescribed ICS as maintenance therapy. The factors

related to this decision were the same as those de-

scribed above.

Conclusions: The management of a first wheezing

episode seems to meet published guidelines among

Spanish pediatricians with formal training in pedi-

atrics and in those who work in a hospital setting or

in urban areas.

Key words: First acute wheezing episode. Asthma.

Pediatricians. Approach. Management.

INTRODUCTION

While treatment of asthma has been extensively

addressed in national1 and international guidelines2-4,

the management of the first acute wheezing episode

in infants has not been studied in detail. Wheezing

in infancy is common and its natural history varies,

but is beginning to be better understood. There are

at least two different kinds of wheezing disorders at

this age: (1) wheezing due to a lower respiratory tract

infection in a non-atopic infant and (2) wheezing in

the atopic infant4-7. We developed an “asthma pre-

dictive index” in order to identify those wheezy in-

fants who are at high risk of developing asthma at
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school years5. However many pediatricians have to

manage the first episode of wheezing in infants

when asthma medications could be less effective

and when a specific diagnosis of asthma is difficult to

establish. In many countries the first wheezing

episode in infancy, usually associated with a viral in-

fection and often respiratory syncytial virus is called

“bronchiolitis” to which the therapeutic approach

may be different8. Although the pathophysiology of

asthma is the same in the infant and in the adult2, the

efficacy of the short acting beta 2 agonists (SABA) on

the infant lung have been subject to debate. Where-

as early studies concluded that these drugs were in-

effective in this age group9-11, more recent controlled

clinical trials have demonstrated significant bron-

chodilation and also clinical benefits when adminis-

tered either alone12-14, even in infants with a first

episode of wheeze15-17, or in combination with corti-

costeroids18. Thus, it seems that beta 2 receptors are

present at birth and are functionally similar to those

of the older child2.

Probably the most useful guideline for treating

acute episodes of wheeze in the infant is the Third

International Pediatric Consensus Statement on the

Management of Childhood Asthma4. Here, the acute

episode is divided into mild (cough and audible

wheezing without respiratory distress); moderate

(wheezing, plus use of accessory muscles and a

slight increase of the respiratory rate); and severe

(cyanosis, severe distress, intercostal and rib cage re-

traction, or without the presence of obvious wheez-

ing). Specific treatment options are advised for each

stage. Very recently, the British Thoracic Society19

published a similar approach.

In this study we developed a questionnaire re-

garding a simulated case of a first acute, mild to

moderate wheezing episode in an atopic infant. We

have then used this case study to survey a large

sample of Spanish pediatricians about their approach

to treatment of such a case.

MATERIAL AND METHODS

Questionnaire

A random sample of 3000 pediatricians (about half

of all Spanish pediatricians) was surveyed using an

asthma questionnaire developed to establish how

they diagnose and treat asthma in children

(“Tratamiento y Recursos en el Asma Pediátrica”,

TRAP study). The questionnaire was designed by the

Spanish Pediatric Asthma Study Group including rep-

resentatives of all the Spanish Pediatric Societies

that have any relationship with asthma.

The questionnaire was divided in two parts. The

first part, “Asthma Questionnaire”, included ques-

tions related to a specific asthma scenario in which

the pediatrician indicated his or her management

plan for that clinical situation (see appendix for the

specific asthma scenario and questions used for the

present study). The second part was the “Demo-

graphic Questionnaire” and contained questions

about the age, sex, training in pediatrics, years of

practice in the specialty, type of health setting where

he/she worked (hospital or primary care center), area

of work (rural or urban), province, if they had any spe-

cial interest in asthma (yes or no) and if they were

working in a specific pediatric subspecialty. No per-

sonal identification data was asked in any of the

questionnaires. The questionnaires were distributed

by pharmaceutical company representatives and col-

lected within two weeks. They were distributed by

representatives of a pharmaceutical company cover-

ing all of Spain. The 153 representatives who distrib-

uted the questionnaires could easily reach 3,000 pe-

diatricians in that short time. No instructions were

given about what specific pediatrician should be con-

tacted. It is important to mention that the participat-

ing pharmaceutical representatives specialized not

only in asthma medications, but also other drugs

used in pediatric general practice, such as antibiotics.

The only instruction given to representatives was to

deliver all questionnaires given as soon as possible.

Data analysis

The relationship between the demographic vari-

ables of the pediatricians and the drugs chosen for

treatment were assessed by means of Pearson’s

Chi-squared test expressing the results either in per-

centages or in odds ratios. The specific associations

were established using the typified residuals for each

cell. The age of the pediatricians was separated into

two different groups: 36 to 55 years and those above

or below these ages. As an average, in Spain a pedi-

atrician ends his/her residence by the age of 30, so

5 years should be enough time to acquire adequate

non-supervised experience. We chose 55 years for

the upper age limit to include the 20 most productive

years of a professional life. The younger ones were

arbitrarily considered less experienced and the older

ones less up to date in the current concepts of diag-

nosis and treatment of asthma. The two main ways

of training in pediatric in Spain are the “pediatric res-

idence” (present system, requiring four years of for-

mal academic training in pediatric) and the “non-resi-

dential pediatric speciality” (previous system, which

required attendance at regular classes for two years
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together with supervised work in a pediatric setting

–either in a hospital or in an outpatient clinic). The

provinces were grouped into coastal and inland

provinces due to their different climate (humid or dry,

respectively) and to the fact that epidemiological

studies have shown that asthma is more prevalent

and severe in the coastal areas than in the inland19.

A logistic regression was also performed to evalu-

ate which demographic variables were the most im-

portant for the choice of a specific drug or combina-

tion of drugs. Variables included in the model were:

age group, sex, type of pediatric training, type of

health setting, area of work and special interest in

asthma. Odds ratios (OR) calculated in the logistic re-

gression were considered as adjusted ORs.

RESULTS

Among the 3,000 pediatricians at least one of the

two questionnaires was recovered in 2773 individu-

als (2619 “demographic questionnaires” and 2501

“asthma questionnaires”). 2347 pediatricians re-

turned both questionnaires, giving a response rate

of 78.2 %. 272 individuals provided demographic

data, but no asthma questionnaire and were consid-

ered non-respondents. There were no significant dif-

ferences between respondents and non-respon-

dents in terms of age, gender, method of training,

years in the specialty, place of work (data not

shown), however non-respondents had less special

interest in asthma than the respondents (71 % vs.

80 %, respectively, p = 0.002).

Only 5.5 % of the pediatricians reported that they

would refer the child to the emergency department

(ED) of a hospital. This percentage was significantly

higher among pediatricians working in hospitals than

among those working in primary care settings

(10.3 % vs. 4.4 %, respectively, p < 0.001). Signifi-

cantly more pediatricians working in the urban as

compared to rural areas indicated that they would

send the child to the ED (6.5 % vs. 3.6 %, respec-

tively, p = 0.01). No other factors (gender, special in-

terest in asthma, age group or training in pediatrics)

influenced the decision to send the child to the ED.

Pediatricians working in a coastal province were sig-

nificantly more reluctant to send the child to the ED

than those working inland (4.4 % vs. 7.5 %,

p = 0.002). Including together all these variables in a

logistic regression model did not affect these bivari-

ate results (data not shown).

90.4 % of the pediatricians (2122/2347) reported

they would use a SABA via a MDI with a spacer and

a face mask or a nebulizer to improve the respiratory

status of the child in their office. Only 10 pediatri-

cians (0.4 %) said they would use an inhaled SABA

without a chamber or a spacer. The interval frequen-

cy of SABA reported was every 4h in 23.9 % of cas-

es and every 6 h in 29.3 %. Fifteen percent preferred

to use inhaled SABA on demand (prn), and 14.7 %

would administer a new dose after 30 minutes. Only

3.4 % of pediatricians would not use a SABA for the

acute wheezing episode.

The main drugs or combination of drugs chosen

by pediatricians to treat the acute attack are listed

in table I. Specifically, of those who chose SABA

(n = 2122), 733/2122 (34.5 %) chose SABA alone,

665/2122 (31.3 %) chose SABA in combination with

an oral steroid (OCS), and 586/2122 (27.6 %) in com-

bination with an inhaled steroid (ICS). Only a small

percentage of pediatricians (7.9 %) would add iprat-

ropium bromide (IB) to SABA. Antibiotics were cho-

sen by only 1 % of the pediatricians.

Table II shows significant associations between

the different treatment combinations for the acute

wheezing attack and those demographic factors we

evaluated, as calculated by logistic regression model.

After adjusting for the demographic variables, the in-

dependent factors associated with use of SABA

alone for treatment of acute wheezing was a “pedi-

atric residence” (OR: 1.54, 95% CI: 1.11-2.13), and a

tendency were found in those who working in a hos-

pital setting (OR: 1.27, 95 %CI: 0.88-1.83). Pediatri-

cians who worked at the hospital and were males

were independently more prone to add IB to the
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Table I

Frequency of the different drugs combinations reported

by pediatricians to treat acutely the first wheezing attack

in a 5-months-old infant

Treatment N %*

Short acting beta 2 agonists alone 733 31.2

Short acting beta 2 agonists + Inhaled corticosteroids 314 13.4

Short acting beta 2 agonists + Oral corticosteroids 444 18.9

Short acting beta 2 agonists + Parenteral corticosteroids 11 0.5

Short acting beta 2 agonists + Oral & Inhaled 

corticosteroids 152 6.5

Short acting beta 2 agonists + Ipratropium bromide 185 7.9

Short acting beta 2 agonists + Ipratropium bromide +

Inhaled corticosteroids 73 3.1

Short acting beta 2 agonists + Ipratropium bromide +

Oral corticosteroids 22 0.9

Short acting beta 2 agonists + Ipratropium bromide +

Oral & Inhaled corticosteroids 47 2.0

Would not use a short beta 2 agonist 80 3.4

Other drugs or possible combinations 286 12.1

*The denominator in this table (n = 2347) is the total number of pediatricians

who returned both demographic and asthma questionnaires.



SABA therapy, while those more than 55 or less than

35 years of age were reluctant to add it. The use of

ICS in the treatment of the acute attack was more

frequent among “non-residential pediatric speciality”

physicians; those worked in primary care settings

and those who work in a rural area. In contrast, those

working in a coastal province used less ICS, but

more often OCS in the acute wheezing attack.

After the acute attack, 51.8 % of the pediatricians

stated that they would see the child again on the fol-

lowing day; 24.6% indicated that they would visit the

child later the same day. Only 15.6 % postponed re-

assessment to the following week. The majority

(77 %) of pediatricians would not refer the child to a

consultant allergist or pulmonologist. Among those

who would refer an allergist was preferred over a

pulmonologist (4.3 % vs. 2.3 %, respectively).

For maintenance therapy after the wheezing at-

tack, 44.2 % would not use any treatment. Howev-

er, 20.7 % would use ICS alone for follow-up man-

agement and 6.1 % would use a SABA plus an ICS

(table III). Antibiotics were recommended by only

1.2 % of pediatricians; ketotifen was used by 4.7 %

and oral theophylline by 12%. 64.4% of pediatricians

would use 1 mg/Kg/d of OCS and 14.5 % would rec-

ommend 2mg/kg/d for acute wheezing, however

11.6 % did not answer this question. The preferred

duration for the OCS treatment was � 3 to < 5 days

in 59% of the pediatricians, > 1 to < 3 days in 14.4%
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Table II

Pediatrician’s characteristics that related significantly or near significantly to the use of different therapeutic

combinations to treat the acute wheezing attack

Therapeutic combination Variable Crude OR 95 % CI Adjusted OR 95 % CI

SABA only Male 0.77 0.64-0.92 0.95 0.71-1.27

Pediatric residence 1,63 1.23-2.09 1.54 1.11-2.13

Hospital setting 1.21 0.98-1.48 1.27 0.88-1.83

Urban area 1.30 1.05-1.61 1.02 0.72-1.42

Coastal province 0.83 0.70-0.99 0.86 0.70-1.05

SABA + IB Male 0.74 0.52-1.05 1.67 1.12-2.50

Hospital setting 1.96 1.40-2.77 2.79 1.85-4.19

More than 55 or less than 35 years of age 0.64 0.42-0.97 0.58 0.36-0.94

ICS Non-residential pediatric speciality 1.41 1.1-1.75 1.45 1.12-1.85

Primary care health setting 1.45 1.15-1.78 1.31 1.01-1.69

Rural area 1.33 1.09-1.64 1.28 1.01-1.66

Coastal province 0.76 0.63-0.91 0.74 0.60-0.93

OCS Rural setting 1.25 1.03-1.51 1.20 0.96-1.51

Coastal province 1.29 1.09-1.54 1.24 1.01-1.51

SABA: inhaled short acting beta2 agonist; ICS: inhaled corticosteroid; OCS: oral corticosteroid; IB: ipratropium bromide.

Table III

Frequency of the different treatment combinations

reported by pediatricians as maintenance therapy after

the first wheezing attack in a 5-months-old infant

Treatment N %

No treatment 1038 44.2

Short acting beta 2 agonists 96 4.1

Inhaled corticosteroids 485 20.7

Oral corticosteroids 45 1.9

Cromoglycate 17 0.7

Ketotifen 34 1.4

Antileukotrienes 4 0.2

Ipratropium bromide 17 0.7

Antibiotics 2 0.1

Inhaled corticosteroids + Long acting beta 2 agonists 43 1.8

Inhaled corticosteroids + Short acting beta 2 agonists 143 6.1

Oral corticosteroids + Short acting beta 2 agonists 22 0.9

Cromoglycate + Short acting beta 2 agonists 2 0.1

Ketotifen + Short acting beta 2 agonists 2 0.1

Inhaled corticosteroids + Long acting beta 2 agonists +

Short acting beta 2 agonists 3 0.1

Antibiotics + Short acting beta 2 agonists 3 0.1

Cromoglycate + ketotifen 9 0.4

Inhaled corticosteroids + Oral corticosteroids 36 1.5

Other possible combinations 346 14.7

*The denominator in this table (n = 2347) is the total number of pediatricians

who returned both demographic and asthma questionnaires.



and � 5 to < 10 days in 13.1 %. Regarding the dura-

tion of the ICS for maintenance treatment, the re-

sponses were as following: 22.3 % of the pediatri-

cians prescribed for < 15 days, 23.5 % for � 15 days

to � 1 month, and 24.2 % for > 1 to < 3 months;

however 20.4 % pediatricians did not answer this

question.

Logistic regression analysis for the maintenance

therapy shows that pediatricians with a pediatric res-

idence, those who work in hospital and those who

work in urban areas were likely to not using any oth-

er drug than SABA for the follow-up (table IV). How-

ever, pediatricians having a “non-residential pediatric

speciality”, and working in a rural area, and marginal-

ly those who work at a primary health center were

those who chose ICS as maintenance therapy. In this

analysis, OCS was not included as only a few pedia-

tricians opted for them.

DISCUSSION

The simulated case study to pediatricians through-

out Spain approximates the definition of a mild to

moderate acute episode of wheezing (not necessari-

ly the first one) of the Third International Pediatric

Consensus Statement on the Management of Child-

hood Asthma published in 19984. That consensus

statement recommends the use of an inhaled SABA

alone for the mild acute episode and more frequent

doses of SABA or the addition of IB for the moder-

ate acute episode. If there is rapid improvement,

then treatment should be continued every 4-6 hours

for a period of 24-36 hours, but if after 4 hours of the

first SABA dose there is not a complete recovery, a

course of 1-2 mg/kg/d of oral prednisolone or equiva-

lent may be necessary. A large randomized clinical tri-

al15 of acute wheezing episode in infants demon-

strated significantly higher success after the first

hour of albuterol administrated via MDI with spacer

and a face mask when compared with albuterol ad-

ministrated via nebulizer (90 % vs. 71 %, respective-

ly, p = 0.01) and only few patients required oral

steroids; moreover, when a sub-analysis was per-

formed in infants under 6 months or in those infants

with first episode of wheezing attack the success

rate was very similar. Considering these reports, a

high proportion of our pediatricians (90.4 %) in the

present study used SABA for the first acute wheez-

ing attack; therefore it appears to be an appropriate

practice. More than half of the pediatricians in the

present study reported its use every 4 to 6 hours.

However only 34.5 % of them used SABA as a sole

drug, and 7.9 % added IB. The questionnaire did not

specify whether the infant responded well or not to

the SABA after the first 4 hours, so it is understand-

able that a certain number of pediatricians (31.3 %)

would decide to prescribe an oral corticosteroid as

well. Taking the three options of therapy together,

around 74 % of the total population in our study an-

swered according to the Third International Pediatric

Consensus Statement. There were also quite a num-

ber of pediatricians (27.6 %) who decided combine

an ICS with SABA as a first option. Although ICS are

mainly for long-term treatment of children with re-

current wheezing, there have been some recent tri-

als comparing the efficacy of OCS and very high dos-

es of ICS in the treatment of the acute mild asthma

episode after the ED discharge. A meta-analysis of

those trials concluded that the efficacy is compara-

ble, although a type II error could explain the re-

sults21. We, therefore not recommend to use ICS in

the first acute wheezing attack.

Only 44.2 % of our pediatricians chose not to treat

after the first wheezing episode. 20.7 % chose ICS

alone and 6.1 % chose ICS plus SABA. As this was

the first wheezing attack in a child with atopic

eczema and a family history of allergy, the soundest
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Table IV

Pediatrician’s characteristics that related significantly to the use of different therapeutic combinations as a maintenance

treatment after a first wheezing attack in an infant

Therap. Combination Variable Crude OR 95 % CI Adjusted OR 95 % CI

No treatment Pediatric residence 1.54 1.24-1.92 1.48 1.17-1.88

Hospital setting 1.45 1.19-1.75 1.27 1.01-1.59

Urban area 1.30 1.07-1.58 1.27 1.01-1.59

ICS Non-residential pediatric speciality 1.28 1.02-1.59 1.31 1.03-1.66

Primary health care setting 1.37 1.12-1.69 1.23 0.97-1.56

Rural area 1.37 1.12-1.66 1.38 1.10-1.75

ICS: inhaledcorticosteroid.



approach would be to “wait and see” and not to pre-

scribe any maintenance therapy like ICS. Even if this

first acute episode of wheezing is the first acute at-

tack for asthmatic, the Third International Pediatric

Consensus does not recommend specific prophylac-

tic therapy4. In the case of children with intermittent

asthma (without specific reference to infants) the

new GINA also does not recommend prophylactic

therapy, and only in those children with intermittent

asthma and severe exacerbations must be consid-

ered moderate persistent asthma and should be

treated with ICS at a dose of 400-800 mcg/day

budesonide or equivalent2. This approach is similar

to the one proposed by the Guidelines for the Diag-

nosis and Management of Asthma in its 2002 up-

date 3 and those recently published by the British

Thoracic Society19. These guidelines also state that

there are few studies on asthma therapy in infants,

and they do not recommend the use of ICS as main-

tenance therapy in this case. For many pediatric pul-

monologists our simulated case does not fulfill the

requirement for asthma based on the “asthma pre-

dictive index”5.

There are some demographic and personal char-

acteristics that influenced the choice of the treat-

ment suggested by the surveyed physicians for an

acute attack of wheezing and for maintenance thera-

py. For the acute attack, pediatricians trained in a

“pediatric residence” and pediatricians working in a

hospital setting and in an urban area favored the use

of SABA alone.

The humid climate of the coastal provinces as op-

posed to the dry continental of inland climate was as-

sociated with more frequent use of OCS and a less

frequent use of ICS for the acute attack. In previous

epidemiological studies in Spain20 it was demonstrat-

ed that asthma in children is more prevalent and

more severe near the coasts. Therefore, we can

speculate that pediatricians from the coastal areas

are more familiar with the management of the se-

vere acute wheezing attack. They were also more re-

luctant to send the child to an ED.

Working in hospitals, being male and being a

medium age pediatrician (more than 35 or less than

55 years of age) makes the use of IB more likely in

the acute attack. We did not find any clear explana-

tion for this; the fact that having a special interest in

asthma was not associated with the addition of IB to

SABA in the acute wheezing attack. We can only

speculate that those pediatricians who work in hos-

pital are those who deal with more severe asthma

exacerbation episodes and they are familiar with the

use of IB. Also, a possible explanation for why pedi-

atricians in the middle age group use more IB could

be because ten years ago the use of IB was very

popular among pediatricians in Spain. The youngest

pediatricians are now taught to keep IB for more se-

vere wheezing episodes.

There are certain limitations of this study. The first

is that the request information comes from pediatri-

cians, and it is not easy to know whether what they

answered according to their practice of medicine or

what they think should22. This study is not compara-

ble to other asthma treatment audits that rely on

drug prescription23, or on information from parents

about the drugs their asthmatic children are taking24

or on recent retrospective information supplied by

physicians on their recent therapy for asthma25.

Rather, it should be compared with studies that ob-

tained information directly from physicians using

case simulations. There is very limited information on

this aspect of pediatrics and –to the best of our

knowledge– none with an infant’s case presentation.

The study by Finkelstein et al26 enrolled 429 physi-

cians, with a participation rate of 64 %; they used a

scoring method on asthma cases’ scenarios, the

mean total score of acceptable answers was 74 %,

although the pharmacotherapy answers scored bet-

ter (85 %). The three different cases presented in

that paper are in children older than 3 years, an age

where information from clinical trials and guidelines

are much clearer. The study on self-reported atti-

tudes by Vichyamond et al27 provided no case pre-

sentations or information about the age of the child

included but rather a questionnaire on acute and

chronic asthma. 81.8% of the surveyed pediatricians

by Vichyamond and colleagues used salbutamol in

the acute attack; this figure is somewhat lower but

not dissimilar to than that of the present study

(90.4%). However, the big difference between these

two studies consists in the use of antibiotics (i.e.

97 % in their study vs. 1 % in ours). Maintenance

therapy with theophylline (43.8 % vs. 1.2 %, respec-

tively), and ketotifen (90.4 % vs. 4.7 %, respectively)

was also very different. The use of theophylline and

ketotifen are not longer recommend by any of the

international asthma guidelines2-4,19. In recent years,

the oral antileukotrienes have been used in asthma

therapy, but they are not discussed in this consen-

sus, and for the moment they have no role in the

treatment of an acute episode in children28.

A second limitation of this study –as usually occurs

in a simulated case– is that there is little room to be

more precise, i.e. the choice of a certain therapeutic

regime could be very dependent on the progression

of the attack over the next few hours and days. Or

for many physicians the doubt could be if this acute

wheezing episode corresponded to the first wheezing

episode of an asthmatic child or if it represents acute

bronchiolitis. However, no information was bringing in

Allergol et Immunopathol 2005;33(6):317-25

Castro-Rodríguez JA, et al.—HOW PEDIATRICIANS IN SPAIN MANAGE THE FIRST ACUTE WHEEZING EPISODE 

IN AN ATOPIC INFANT. RESULTS FROM THE TRAP STUDY322

48



the questionnaire to suggest a bronchiolitis case (e.g.

antecedent of acute viral infection, winter season or

possibility of uses some specific therapy like racemic

adrenaline). Therefore, the first option of this simulat-

ed case could fit more into a first wheezing episode of

an asthmatic child. Moreover, as mentioned before,

several randomised trials have demonstrated the use-

fulness of SABA after the first hour of therapy in chil-

dren with an acute wheezing attack, either for the first

or for recurrent episodes using clinical score 15 or oxy-

gen saturation as outcomes16,17.

To summarise, we described the Spanish pediatri-

cians therapeutic approach to a simulated case of a

first acute mild to moderate wheezing episode in an

atopic infant and it seems to met published guide-

lines among pediatricians who had a formal training

in pediatrics and in those who work in a hospital set-

ting or in urban areas. However, some improvements

could be made for those who had did not go through

an accredited pediatric training program, who work in

a primary care health center, or in a rural area in order

to avoid the unnecessary use of ICS for the acute at-

tack and maintenance therapy.

Sponsorship

This work has been funded by GlaxoSmithKline

Spain.

ACKNOWLEDGMENTS

We thank Dr. Gerd J. Cropp (University of Cali-

fornia, San Francisco, CA), Dr. Robert Dinwiddie

(Respiratory Unit, London Hospitals for Sick Chil-

dren, Great Ormond St., UK) and Dr. Antje Schuster

(Respiratory Unit, University Children’s Hospital,

Duesseldorf, Germany) for their advice and critical

review, and to the representatives of GlaxoSmithK-

line-Spain for their help in the delivery of the ques-

tionnaires.

REFERENCES

1. Garde Garde JM, Muñoz Lopez F, Fernández Benítez M,

Lucas Giralt C. Guía para la atención del niño asmático. Proto-

colo diagnóstico y terapéutico del asma infantil. Allergol et Im-

munopathol. 2000; Suppl. 1:7-54.

2. Global Initiative for Asthma. Global Strategy for Asthma Man-

agement and Prevention. National Institutes of Health Nation-

al Heart, Lung, and Blood Institute 2002; Bethseda (Maryland,

USA).

3. Guidelines for the diagnosis and management of asthma. Up-

date on selected topics-2002. National Institutes of Health Na-

tional Heart, Lung, and Blood Institute National asthma edu-

cation and prevention program 2002; Bethseda (Maryland,

USA): (NIH Publication No. 02-5075).

4. Warner JO, Naspitz CK. Third International Pediatric Consen-

sus statement on the management of childhood asthma. In-

ternational Pediatric Asthma Consensus Group. Pediatr Pul-

monol. 1998;25:1-17.

5. Castro-Rodriguez JA, Holberg CJ, Wright AL, Martinez FD.

A clinical index to define risk of asthma in young children with

recurrent wheezing. Am J Respir Crit Care Med. 2000;162:

1403-6.

6. Martinez FD, Wright AL, Taussig LM, Holberg CJ, Halonen M,

Morgan WJ. Asthma and wheezing in the first six years of life.

The Group Health Medical Associates. N Engl J Med. 1995;

332:133-8.

7. Sporik R, Holgate ST, Cogswell JJ. Natural history of asthma

in childhood–a birth cohort study. Arch Dis Child. 1991;66:

1050-3.

8. Lewiston NJ. What is wheezy bronchitis? Pediatr Ann. 1989;

18:792-8.

9. O’Callaghan C, Milner AD, Swarbrick A. Paradoxical deteriora-

tion in lung function after nebulised salbutamol in wheezy in-

fants. Lancet. 1986;2:1424-5.

10. Lenney W, Milner AD. At what age do bronchodilator drugs

work? Arch Dis Child. 1978;53:532-5.

11. Lenney W, Evans NA. Nebulized salbutamol and ipratropium

bromide in asthmatic children. Br J Dis Chest. 1986;80:59-65.

12. Kraemer R, Frey U, Sommer CW, Russi E. Short-term effect

of albuterol, delivered via a new auxiliary device, in wheezy in-

fants. Am Rev Respir Dis. 1991;144:347-51.

13. Yuksel B, Greenough A. Effect of nebulized salbutamol in

preterm infants during the first year of life. Eur Respir J. 1991;

4:1088-92.

14. Mallol J, Barrueto L, Girardi G, Toro O. Bronchodilator effect of

fenoterol and ipratropium bromide in infants with acute

wheezing: use of MDI with a spacer device. Pediatr Pulmonol.

1987;3:352-6.

15. Rubilar L, Castro-Rodriguez JA, Girardi G. Randomized trial of

salbutamol via metered-dose inhaler with spacer versus neb-

ulizer for acute wheezing in children less than 2 years of age.

Pediatr Pulmonol. 2000;29:264-9.

16. Mandelberg A, Tsehori S, Houri S, Gilad E, Morag B, Priel IE. Is

nebulized aerosol treatment necessary in the pediatric emer-

gency department? Chest. 2000;117(5):1309-3.

17. Closa RM, Ceballos JM, Gomez-Papi A, Galiana AS, Gutierrez

C, Marti-Henneber C. Efficacy of bronchodilators adminis-

tered by nebulizers versus spacer devices in infants with

acute wheezing. Pediatr Pulmonol. 1998;26:344-8.

18. Daugbjerg P, Brenoe E, Forchhammer H, Frederiksen B,

Glazowski MJ, Ibsen KK, et al. A comparison between nebu-

lized terbutaline, nebulized corticosteroid and systemic corti-

costeroid for acute wheezing in children up to 18 months of

age. Acta Paediatr. 1993;82:547-51.

19. British guideline on the management of asthma. Thorax.

2003;58 Suppl 1:1-94.

20. Aguinaga O, I, Arnedo PA, Bellido J, Guillen Grima F, Suarez-

Varela MM. Prevalencia de síntomas relacionados con el asma

en niños de 13-14 años de 9 poblaciones españolas. Grupo

Español del estudio ISAAC (International Study of Asthma and

Allergies in Childhood). Med Clin (Barc). 1999;112:171-5.

21. Edmonds ML, Camargo CA, Jr., Brenner BE, Rowe BH. Re-

placement of Oral Corticosteroids With Inhaled Corticos-

teroids in the Treatment of Acute Asthma Following Emer-

gency Department Discharge: A Meta-analysis. Chest.

2002;121:1798-805.

22. Jones TV, Gerrity MS, Earp J. Written case simulations: do

they predict physicians’ behavior? J Clin Epidemiol. 1990;

43:805-15.

23. Warner JO. Review of prescribed treatment for children with

asthma in 1990. BMJ. 1995;311:663-6.

Allergol et Immunopathol 2005;33(6):317-25

323

Castro-Rodríguez JA, et al.—HOW PEDIATRICIANS IN SPAIN MANAGE THE FIRST ACUTE WHEEZING EPISODE 

IN AN ATOPIC INFANT. RESULTS FROM THE TRAP STUDY

49



24. Maziak W, von Mutius E, Beimfohr C, Hirsch T, Leupold W,

Keil U, et al. The management of childhood asthma in the

community. Eur Respir J. 2002;20(6):1476-82.

25. Neville RG, Hoskins G, Smith B, Clark RA. How general practi-

tioners manage acute asthma attacks. Thorax. 1997;52:153-6.

26. Finkelstein JA, Lozano P, Shulruff R, Inui TS, Soumerai SB, Ng

M, et al. Self-reported physician practices for children with

asthma: are national guidelines followed? Pediatrics. 2000;

106 Suppl 4:886-96.

27. Vichyanond P, Hatchaleelaha S, Jintavorn V, Kerdsomnuig S.

How pediatricians manage asthma in Thailand. Pediatr Pul-

monol. 2001;32:109-14.

28. Garcia-Marcos L, Schuster A. Antileukotrienes in asthma: pre-

sent situation. Expert Opin Pharmacother. 2001;2:441-66.

Allergol et Immunopathol 2005;33(6):317-25

Castro-Rodríguez JA, et al.—HOW PEDIATRICIANS IN SPAIN MANAGE THE FIRST ACUTE WHEEZING EPISODE 

IN AN ATOPIC INFANT. RESULTS FROM THE TRAP STUDY324

50



Allergol et Immunopathol 2005;33(6):317-25

325

Castro-Rodríguez JA, et al.—HOW PEDIATRICIANS IN SPAIN MANAGE THE FIRST ACUTE WHEEZING EPISODE 

IN AN ATOPIC INFANT. RESULTS FROM THE TRAP STUDY

51

Appendix

CLINICAL CASE

It is a 5 month-old male infant with a positive allergy family history and with two previous episodes of dermatitis with features of a typical atopic
eczema. Twenty four hours before the consultation the boy started to cough and wheeze. He had no fever. Clinical signs included light
tachypnea and sub-costal retraction; wheezing being confirmed on auscultation. There was no cyanosis. Otherwise, the child seemed in a
good general state. This is the first time the child suffers from this disease. He is on no medication at the moment

1. Would you submit him to the emergency department at the hospital?

Yes � No �

2. Would you use a short beta 2 agonist to improve his ventilation at the office?

� Yes, with a metered dose inhaler with a spacer and a face mask or a nebulizer
� Yes, without a metered dose inhaler with a spacer and a face mask or a nebulizer (I don’t like them)
� Yes, without a metered dose inhaler with a spacer and a face mask or a nebulizer (I am not familiar with them)
� No, I would use another drug or route

3. In the case of using a short beta 2 agonist, what interval would you recommend?

30’ � 2 h � 4 h � 6 h � 8 h � 12 h � On demand �

4. Would you also use simultaneously any of the drugs mentioned below to solve the attack? (you may mark several or none of them)

� Antibiotic � Cromoglycate/Nedocromil
� Oral beta 2 agonist � Ipratropium bromide
� Oral theophylline � Ketotifen
� Rectal theofylline � Other antihistames
� Inhaled corticosteroid � Antileukotriene
� Oral corticosteroid � Inhaled corticosteroid + long acting beta2 agonist
� Parenteral corticosteroid 

5. Would you also use simultaneously any of the drugs mentioned below as a maintenance therapy after the attack? (you may mark several
or none of them)

� Antibiotic � Parenteral corticosteroid
� Inhaled beta 2 agonist � Cromoglycate/Nedocromil
� Oral beta 2 agonist � Ipratropium bromide
� Oral theophylline � Ketotifen
� Rectal theofylline � Other antihistames
� Inhaled corticosteroid � Antileukotriene
� Oral corticosteroid � Inhaled corticosteroid + long acting beta2 agonist

6. Should you use an oral corticosteroid, which prednisone dose would you recommend? (in mg/Kg/d)

Don’t know in mg � 0,25 � 0,5 � 1 � 2 � 3 � Other �

7. Should you use an oral corticosteroid, for how long (in days) would you recommend it in a first instance?

1 � > 1- < 3 � � 3- < 5 � � 5- < 10 � > 1- � 10 � > 10 �

8. Should you use an inhaled corticosteroid, for how long would you recommend it?

< 15 d � � 15 d- < 1m � � 1m- < 3 m � � 3m- < 6 m � � 6 m �

9. When would you see the child again?

� Same morning
� Following day
� In one week
� I would not program any visit

10. Would you submit this child to a:

� Pediatric pulmonologist
� Pediatric allergologist
� Any of the above
� I would not submit it


