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Introduction

Asthma is one of the most prevalent chro-
nic diseases in childhood(1).

A ccording to the ISAAC study 
(International Study of Asthma 
and Allergies in Childhood), 

its prevalence in Spain is 10%, a similar 
number to that of the European Union, 
being more frequent in males aged 6-7 
years(2).

Asthma constitutes a public health pro-
blem(3-5), entailing high social and health 
costs, as it is a frequent reason for consul-
tation, both in pediatric emergency services 
and in the Primary Care setting.

The cost of asthma in Pediatrics in 
Spain depends on the severity of the 
disease. Blasco Bravo et al.(6) identi-
fied, a decade ago, that the total cost of 
asthma in Pediatrics in Spain was about 
532 million euros, but it could range bet-
ween 392 and 693 million euros. Direct 
costs (healthcare costs) represented 60% 
of the total cost whereas indirect costs 
(care provider’s time) 40%. A problem 
of this magnitude requires the optimi-
zation of resources against this disease 
and enhances the relevance of educating 
patients and their families.

In May 2020, the new update of the 
Spanish Guide for Asthma Manage-
ment(7) (GEMA5.0) was published. Like 
the previous versions, it is a very practical, 

independent and consensual guide; but 
on this occasion it has been agreed on by 
twenty-one societies and scientific groups, 
among which is the Spanish Society of 
Primary Care Pediatrics (SEPEAP). This 
multidisciplinary guide allows a consen-
sual approach and treatment of asthma, 
differentiating the management in those 
older or younger than 3-4 years of age, 
and it has become the main reference for 
the management of this disease among 
pediatricians in different areas of care.

The Global Initiative for asthma 
(GINA)(8), updated in 2020, is another 
essential guide for the management of 
asthma that provides treatment guide-
lines, according to the age of the child: 
those f ive years old or younger, and 
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Resumen
El asma es una de las enfermedades crónicas más 
prevalentes en la infancia.

Los consensos nacionales e internacionales, manuales 
y guías de práctica clínica coinciden en que el fin 
fundamental del tratamiento es lograr y mantener el 
control total del asma.

La clave para conseguir la ausencia de limitaciones 
en la actividad normal del niño, será la optimización 
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enfermedad.

En este capítulo, se abordarán las novedades incluidas 
en la última edición de la Guía Española para el 
Manejo del Asma (GEMA 5.0) sobre la evaluación y 
tratamiento de la crisis de asma, y tratamiento de 
mantenimiento, los fármacos que se utilizan con este 
fin y, por último, la educación del paciente asmático. 

Abstract
Asthma is the most common chronic disease 
among children.

The national and international consensus, the 
manuals and clinical practice guidelines agree 
that the ultimate goal of treatment is to achieve 
and maintain total control of asthma.

In order to avoid limitations on the children’s 
normal activity and guarantee lack of symptoms 
and exacerbations, and a normal lung function, 
it is necessary to optimize the use of the resources 
available to fight this disease, with the education of 
the patients and their relatives playing a key role.

This chapter reviews the latest news in the Spanish 
Guideline on the Management of Asthma, including 
the current pharmacological treatment of the crisis, 
the maintenance treatment of the disease and the 
education of the patient.
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conversely, those aged six-years-old and 
above who will follow recommendations 
equal to those of adolescents and adults.

This manuscript will address: the eva-
luation and pharmacological treatment 
of exacerbations, the indications for 
maintenance treatment, the drugs used 
for this purpose, the treatment of exer-
cise-induced bronchospasm and, finally, 
the education of the patient with asthma.

Assessment and treatment 
of asthma exacerbation

In a child with symptoms of asthma attack, 
once other diagnoses have been excluded, 
a rapid assessment of the severity of the 
exacerbation must be carried out to deter-
mine if immediate action is necessary and 
to apply treatment.

The severity assessment is mainly 
based on clinical criteria (respiratory 
rate, presence of wheezing and existence 
of retractions of the sternocleidomastoid 
muscle). Although no clinical scales are 
well validated(9,10), the Pulmonary Score 
(Table I) is simple and applicable to all 
ages(11). The combination of symptoms 
together with oxygen saturation (SaO2) 
will allow to estimate the severity of the 
episode(7) (Table II).

Table I.  Pulmonary Score for the clinical assessment of asthma exacerbationin 
children* (Spanish Guide for Asthma Management: GEMA 5.0)

Score Respiratory rate Wheezing Accesory muscle 
use 

<6 years ≥ 6 years

0 <30 <20 None No retraction

1 31-35 21-35 Terminal expiration Slight increase

2 46-60 36-50 Entire expiration (with 
stethoscope)

Increased

3 > 60 > 50 Inspiration and 
expiration without 

stethoscope**

Maximum use

*Scores from 0 to 3 in each of the sections (minimum 0, maximum 9).
**If there is no wheezing and the use of the sternocleidomastoid muscle is increased, 
score the wheezing section as 3.

Table II.  Global assessment of the severity of asthma exacerbation in children 
integrating the Pulmonary Score and oxygen saturation (Spanish Guide for Asthma 
Management: GEMA 5.0)

Lung score SaO2

Mild 0-3 > 94%

Moderate 4-6 91-94%

Severe 7-9 < 91%

SaO2: oxygen saturation. In the event of a disagreement between the clinical score 
and oxygen saturation, the most severe one will be used.

Mild exacerbation

2-4 puffs of
salbutamol with

chamber

6-8 puffs of salbutamol
with chamber,

every 20 minutes,
up to 3 doses

or
0.15 mg/kg of nebulized
salbutamol (5 mg max.),

every 20 minutes,
up to 3 doses

O2 until SaO2 > 94%
+

0.15 mg/kg nebulized
salbutamol (5 mg max.)

+ 250-500 mcg
of ipratropium bromide,

every 20 minutes,
up to 3 doses

or
10 puffs of salbutamol 

+ 2-4 puffs of ipratropium
bromide, with chamber

every 20 minutes,
up to 3 doses

+
2 mg/kg oral

or iv prednisone

 

Reassessment 15 minutes
after the last dose

Reassessment
15 minutes later

Written plan with on
demand SABA

- Written plan with on
demand SABA 
- 1 mg/kg prednisone for 
3-5 days or until resolution 

 

Response No response

Discharge Moderate
exacerbation Response No response

Hospital ER? Primary Care
center?

Hospital
admission.

If very
severe:
PICU

Send
to hospital.
Adequate

means
of transport

Discharge Severe
exacerbation

Moderate exacerbation Severe exacerbation

Figure 1. Treatment of 
asthma exacerbation 
in children (Spanish 
Guide for Asthma 
Management:  
GEMA 5.0). 
kg: kilogram; 
min: minute; 
mg: milligram; 
µg: microgram; 
SaO2: oxyhemoglobin 
saturation; 
max.: maximum. 
SABA: Short-acting 
inhaled β2 adrenergic 
agonists.
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Figure 1 represents the treatment 
proposed by the Spanish pediatric con-
sensus and the GEMA5.0 Guide to treat 
asthma attacks according to their seve-
rity(7,12).

It is advisable to individualize the 
dose of drugs according to the severity 
of the exacerbation and the response 
to treatment. Generally, for mild and 
moderate exacerbations, MDI (Mete-
red Dose Inhaler) with chamber is pre-
ferred over nebulizer. Therefore, to avoid 
logistical problems, health care providers 
at primary care and at hospitals should 
encourage children and their families 
to bring their spacer and inhaler when 
attending the emergency room.

During the SARS-CoV-2 pandemic, 
avoiding nebulizers and using MDI with 
spacer, becomes even more relevant.

Medications

The main characteristics of the drugs 
used in the treatment of acute asthma 
attacks are described below.

Short-acting inhaled β2 adrenergic 
agonists (SABA)

They are the bronchodilator drugs with the 
greatest effectiveness, onset of action and 
fewer side effects, which is why they cons-
titute the first line of treatment(13).

In children, salbutamol is mainly 
used in primary care centers and hospi-
tals, however the patient can use terbu-
taline if prescribed, unless the asthma 
attack is so severe that it prevents him/
her from properly inhaling through the 
turbuhaler system, which is how the lat-
ter drug is marketed in Spain.

Ipratropium bromide
Together with rescue β2 agonists, it 

is indicated during the first 48 hours of 
a severe asthma attack. Its early use has 
been associated with a decrease in the 
number of hospitalizations. Its onset 
of action is slower, between 30 and 60 
minutes. The nebulized dose is 250 µg 
/ 4-6 hours in patients under 30 kg 
and 500 µg / 4-6 hours in patients over 

30 kg(15). The inhaler (with chamber) 
dose is 40-80 µg / 4-6 hours (2-4 puffs).

Systemic glucocorticoids
They are used for the treatment of 

moderate or severe exacerbations in short 
schemes (3-5 days or until resolution). In 
this case, they are administered at a dose 
of 1-2 mg / kg / day of prednisone or 
equivalent, with a maximum of 50 mg / 
day, as a single morning dose. Oral route 
is preferred, whenever possible(8). Ste-
roids used during short periods can be 
withdrawn abruptly, as they seem not 
to affect the hypothalamus-pituitary-
adrenal axis.

Alternatively, dexamethasone can 
be used. The effect of administering 
a single dose of dexamethasone orally 
(0.3 mg / kg) is not inferior to that of 
prednisolone at a dose of 1-2 mg / kg / 
day (maximum 40 mg) for 3 to 5 days, 
or up to resolution(16).

With regards to the additional use of 
inhaled glucocorticoids, there is currently 
insufficient evidence to recommend it(17).
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GCI: glucocorticoides inhalados;  ARLT: antileucotrienos;  LABA: agonista �2 adrenérgico de larga 
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Figure 2. Escalation treatment of asthma in pediatric age depending on the degree of control (Spanish Guide for Asthma Management: 
GEMA 5.0). IGC: inhaled glucocorticoids;  LTRAs: Leukotriene receptor antagonists;  LABA: long-acting β2 adrenergic agents;  GC: glucocorticoid; 
*: from 6 years-old; **: off indication.
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Evaluation and maintenance 
treatment

One of the novelties of GEMA5.0 
when initiating maintenance treatment 
relates to the asthmatic terms: occasional 
episodic, frequent episodic, moderate per-
sistent or severe persistent, when classi-
fying asthma the first time in a child who 
does not receive preventive treatment. 
These terms are replaced by mild, mode-
rate or severe asthma, depending on the 
clinical assessment of the patient(7).

In case the child has mild and infre-
quent daytime symptoms, does not have 
inter-exacerbation symptoms, tolerates 
exercise well and does not present noctur-
nal symptoms, he or she will be allowed 
to receive only short-acting β2 adrenergic 
bronchodilators on demand. In all other 
cases, an anti-inflammatory maintenance 
treatment will be commenced.

Figure 2 shows escalation of treatment 
in the pediatric age depending on its 
degree of control (GEMA5.0).

To facilitate the evaluation of symp-
tom control, 2-3 months after commen-
cing treatment, specific questionnaires 
can be offered to the parents and patient, 
the purpose of which is to try to verify 
the response to this initial treatment.

The Child Asthma Control (CAN) 
questionnaire (Fig. 3a), considers a 
patient to be poorly controlled when he 
or she has a score equal to or greater than 
8 points(7).

Another available questionnaire is 
the c-ACT (Childhood Asthma Con-
trol Test) validated in Spanish (Fig. 3b). 
This questionnaire is aimed at children 
between 4-11 years-old and consists of 7 
questions, 4 aimed at children (answers 
expressed with smiley icons) and 3 at 
parents / caregivers. A patient is consi-
dered to be poorly controlled when the 
score is below 20(7). The ACT for over 
12-year-olds consists of 5 questions, 
which are completed only by the ado-
lescent and it considers poorly controlled 
asthma when the score is 20 or less, and 

well but insufficient control from 21 to 
24 points.

GINA recommends a shorter ques-
tionnaire of only four questions for 
asthma control(8) (Table III).
If after frequent clinical reviews to ensure 
adherence to treatment, correct use of inha-
lers, and if after two to three months asthma 
is not controlled, escalation of treatment 
must be considered. Of course, the correct 
diagnosis must have been confirmed and 
modifiable risk factors addressed.

After three months of total asthma 
control, reduction of treatment can be 
contemplated. The decrease will be gra-
dual, for instance, in the opposite direc-
tion to how it was ascended, although 
it shall be individualized based on the 
response obtained to different drugs. 
For example, for those patients who were 
not responders to leukotriene receptor 
antagonists in monotherapy, it would 
not make sense now to leave them on 
it again.

Table III.  Global Initiative for Asthma (GINA 2020) assessment of asthma control. 

In the past 4 weeks, has the patient had: Well controlled Partly controlled Uncontrolled

Daytime symptoms > 2 times a week? Yes No None of these 1-2 of these 3-4 of these

Any night waking up due to asthma? Yes No

Rescue medication for symptoms needed > 2 times a week? Yes No

Any activity limitation due to asthma? Yes No

1.  During the past 4 weeks, how often 
have you coughed during the day in the 
absence of colds? 

4. More than once a day
3. Once a day 
2. 3 to 6 times a week 
1. Once or twice a week  
0. Never 

4.  During the past 4 weeks, how often have 
you had hissing or whistling at night? 

4. More than once a night  
3. Once a night
2. 3 to 6 times a week 
1. Once or twice a week  
0. Never 

7.  When the child exercises (plays, runs, 
etc.) or laughs out loud, does he have a 
cough or whistle / hiss? 

4. Always
3. Usually 
2. Sometimes
1. Rarely 
0. Never 

2.  During the past 4 weeks, how often have 
you coughed at night in the absence of 
colds? 

4. More than once a night  
3. Once a night
2. 3 to 6 times a week 
1. Once or twice a week  
0. Never 

5.  During the past 4 weeks, how often 
has it been difficult for you to breathe 
during the day? 

4. More than once a day
3. Once a day 
2. 3 to 6 times a week 
1. Once or twice a week  
0. Never 

8.  During the past 4 weeks, how many 
times have you had to go to the ER for 
asthma? 

4. More than 3 times  
3. 3 times
2. 2 times 
1. 1 time 
0. None 

3.  During the past 4 weeks, how often have 
you had hissing or whistling during the 
day? 

4. More than once a day  
3. Once a day
2. 3 to 6 times a week 
1. Once or twice a week  
0. Never 

6.  During the past 4 weeks, how often has 
it been difficult for you to breathe at 
night? 

4. More than once a night  
3. Once a night
2. 3 to 6 times a week 
1. Once or twice a week  
0. Never 

9.  During the past 4 weeks, how many 
times was the child admitted to the 
hospital for asthma? 

4. More than 3 times  
3. 3 times
2. 2 times 
1. 1 time 
0. None 

Figure 3a. Asthma Control Questionnaire in Children (CAN). 
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Childhood Asthma Control Test for children 4 to 11 years
Know your score.
Parent or Guardian: The Childhood Asthma Control Test* is a way to help your child’s healthcare provider determine if your child’s asthma symptoms are well controlled. 
Take this test with your child (ages 4 to 11). Share the results with your child’s healthcare provider.
Step 1:     Have your child answer the first four questions (1 to 4). If your child needs 

help, you may help, but let your child choose the answer.
Step 2:       Answer the last three questions (5 to 7) on your own. Don’t let your child’s 

     answers influence yours. There are no right or wrong answers.
Step 3:    Write the number of each answer in the score box to the right.
Step 4:     Add up each score box for the total.
Step 5:     Take the COMPLETED test to your child’s healthcare provider to talk about your 

   child’s total score.

1. How is your asthma today?

2. How much of a problem is your asthma when you run, exercise or play sports?

3. Do you cough because of your asthma?

4.  Do you wake up during the night because of your asthma?

6. During the last 4 weeks, how many days did your child wheeze during the day because of asthma? 

7. During the last 4 weeks, how many days did your child wake up during the night because of the asthma? 

Please complete the following questions on your own.
5. During the last 4 weeks, how many days did your child have any daytime asthma symptoms? 

19
or less

Very bad Bad Good Very good

It’s a big problem, I can’t do what I want to do.

Yes, all of the time.

Yes, all of the time. Yes, most of the time.

Yes, most of the time.

Yes, some of the time.

Yes, some of the time.

No, none of the time.

No, none of the time.

 It’s a problem and I don’t like it. It’s a little problem but it’s okay.        It’s not a problem.

 Not at all    1-3 days      4-10 days       11-18 days           19-24 days           Everyday

 Not at all    1-3 days      4-10 days       11-18 days           19-24 days           Everyday

 Not at all    1-3 days      4-10 days       11-18 days           19-24 days           Everyday

0

0

0

0

5

5

5

4

4

4

3

3

3

2

2

2

1

1

1

0

0

0

1

1

1

1

2

2

2

2

3

3

3

3

SCORE

TOTAL

 Patient’s Name:  

Today’s Date:

*The Childhood Asthma Control Test was developed by GSK.

This material was developed by GSK.

     Have your child complete these questions.

IF YOUR CHILD’S SCORE IS 19  
OR LESS, Your child’s asthma  
symptoms may not be as well  
controlled as they could be. No matter 
what the score, bring this test to your 
child’s healthcare provider to talk 
about your child’s results.
NOTE: If your child’s score is 12 or less, his 
or her asthma may be very poorly controlled. 
Please contact your child’s healthcare provider 
right away.

© 2017 GSK group of companies. 
All rights reserved. Produced in USA. 816205R0 January 2017

Figura 3b. Pediatric Asthma Control Test (ACT) [also available validated 
in Spanish (Spanish Guide for Asthma Management: GEMA 5.0)].
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Inhaled glucocorticoids (IGC)

They are the recommended first line 
treatment from stage 2 of asthma in the 
pediatric age(7).

Given their high affinity and selec-
tivity for the receptor, they allow a 
powerful local anti-inflammatory effect, 
sustained therapeutic actions, prolonged 
presence in the lung and low oral bioa-
vailability. They reduce asthma symp-
toms and the number of exacerbations.

The available IGC in Spain are: 
beclomethasone dipropionate, budeso-
nide, f luticasone propionate, f luticasone 
furoate, mometasone furoate and cicle-
sonide (the latter 3 are only authorized 
in Spain for age 12 years and above). 
Budesonide and f luticasone are the 
most widely used in current consensuses. 
The lowest effective dose of IGC should 
always be used(18,19).

Table IV shows the comparable doses 
of f luticasone propionate and budeso-
nide(7).

Leukotriene receptor antagonists 
(LTRAs)

The only drug of this group autho-
rized in Spain for children (from six 
months of age) is montelukast. It is used 
orally and in a single nightly dose. Its 
metabolism does not seem to be altered 
by large or fatty meals. LTRAs are con-
sidered to improve exercise-induced and 
allergen-induced asthma.

In preschoolers with asthma or viral-
triggered episodes, they modestly reduce 
symptoms and the need for oral gluco-
corticoids.

In addition to inhaled corticosteroids, 
they appear to improve lung function 
and reduce the number of exacerba-
tions. When evaluating the usefulness of 
antileukotrienes combined with inhaled 
corticosteroids, a complementary anti-
inflammatory effect has been observed, 
which allows the reduction of the corti-
costeroid dose. This effect seems infe-
rior to that observed in the association 

of long-acting β2 adrenergic bronchodi-
lators with corticosteroids. If symptoms 
are not controlled with low-dose IGC, 
increasing the dosage of IGC to medium 
dose is more effective than its combina-
tion with montelukast. In monotherapy, 
it also seems to have a beneficial effect, 
but inferior to inhaled corticosteroids(20).

Association of long-acting β2 
adrenergic agonists (LABA) and 
inhaled glucocorticoids (GCI)

They must always be used in combination 
with an inhaled glucocorticoid and must 
never be administered as monotherapy.

Its use in Spain is authorized for 
children over the age of 4 years. The 
following combinations are available(19): 
salmeterol / fluticasone propionate (from 
4 years-old onward), formoterol / bude-
sonide (from 6 years-old onward), for-
moterol / f luticasone propionate (from 
age 12 years), vilanterol / furoate flutica-
sone (from age 12 years) and formoterol 
/ beclomethasone (from 18 years of age).

The recommended formoterol dose is 
4.5 - 9 µg, twice a day; whereas it is 50 
µg, twice daily, for salmeterol. Currently, 
they are not recommended as rescue 
medication for childhood asthma.

Long-acting muscarinic receptor 
antagonists (LAMA)

In this group, tiotropium bromide 
stands out. It has beneficial effects in 
the maintenance treatment of asthma, 
through selective and prolonged bloc-
kade of M3 receptors.

It can be used in children from 6 years 
of age with severe asthma that is poorly 
controlled with high dose IGC plus a 
LABA(19). The dose is 5 µg per day.

Theophylline
In monotherapy, it is less effective 

than IGC, although its anti-inf lam-
matory effect allows the possibility of 
individually using it in cases of severe 
asthma(7).

Monoclonal antibodies

Anti-IgE (Omalizumab)

It has shown therapeutic eff icacy 
(reduction of IGC dose, improvement 
of quality of life, reduction of exacer-
bations and hospitalizations) in IgE-
mediated asthma in children from 6 
years of age with severe asthma (step 6), 
insufficiently controlled with high doses 
of GCI and LABA(21,22). It is subcuta-
neously administered every 2-4 weeks 
with dose-titration according to total 
IgE and body weight.

Anti-IL5 (mepolizumab)
Pediatric population studies are 

currently very scarce. Despite this, 
Mepolizumab (anti-IL5) is recommen-
ded in children from 6 years of age with 
severe eosinophilic asthma, insufficiently 
controlled with high doses of IGC and 
LABA(22).

Immunotherapy

Immunotherapy reduces symptoms, res-
cue and maintenance medications, and 
bronchial hyperresponsiveness (both spe-
cific and nonspecific), provided that bio-
logically standardized extracts are used 
and in appropriately selected sensitized 
patients(7).

In our country, approximately 10% 
of children are asthmatic(2) and 85% 
of them have an allergic etiology(7,19). 
Asthma triggered by an allergic mecha-
nism will be treated in the same way 
as asthma triggered by other causes, 
but in addition, avoidance of specif ic 
allergens and the therapeutic option of 
immunotherapy should be taken into 
account,.

Subcutaneous or sublingual immu-
notherapy, with allergen vaccines, is an 
effective treatment for well-controlled 
allergic asthma (steps 2-4), provided 
that clinically relevant IgE-mediated 
sensitization to common aeroallergens 
has been demonstrated. Immunotherapy 
should not be prescribed to patients with 
uncontrolled asthma, due to the high 
risk of serious adverse reactions. Subcu-
taneous immunotherapy should only be 
administered by trained personnel and 
in centers where the necessary means are 
available to treat potential anaphylaxis. 
The patient should be observed for 30 
minutes after the subcutaneous injection; 
since it is then when the rare, although 

Table IV.  Dose comparison of inhaled glucocorticoids commonly used in children 
(mg / day)

Children under 12 years old

Low dose Medium dose High dose

Budesonide 100-200 > 200-400 > 400

Fluticasone propionate 50-100 > 100-250 > 250
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possible, serious reactions have been 
described.

Immunotherapy prevents the develo-
pment of new sensitizations and asthma 
in children with rhinitis(23).

Treatment of exercise-
induced bronchospasm

It is essential to convey to the child and 
his parents the fact that, with general mea-
sures and treatment, he will be able and 
should continue to exercise.

When a child presents with exer-
cise-induced bronchospasm, the most 
frequent possibility is that it is a not 
completely controlled asthma, and once 
other diagnoses have been ruled out, the 
baseline treatment should be increased.

When the child or adolescent exclu-
sively presents symptoms with physical 
exercise, a preventive treatment must be 
indicated.

Sedentary lifestyle should be avoided 
and the adolescent should be explained 
how a proper treatment will prevent the 
appearance of symptoms(24). Fitness 
and aerobic capacity should necessarily 
improve. Practicing sports will be bene-
ficial for the progression of asthma, if 
performed properly. Certain sports, such 
as swimming, are usually better tolerated 
and, in addition, improve lung function 
in adolescents and children. Other 
recommendations include: an adequate 
and progressive warm-up beforehand, 
progression of exercise, the use of scarf 
if the environment is cold and dry, and 
avoidance of mouth breathing as much 
as possible.

Regarding medications, short-acting 
β2 are recommended, 10-15 minu-
tes prior to exercise. When used very 
frequently or continuously, a progres-

sive loss of effectiveness may develop 
(tachyphylaxis), thus in these cases, the 
recommendation is to associate mainte-
nance inhaled corticosteroids. Likewise, 
in children in whom the timing of phy-
sical exercise is unpredictable, a baseline 
treatment is also recommended. Anti-
leukotrienes are benef icial in a non-
negligible percentage of these patients, 
hence a therapeutic trial can be perfor-
med(20).

Inhalation delivery devices

Regardless of the child’s age, the inhaled 
route is the most suitable for administering 
medication in the treatment of asthma.

No pharmacological treatment with 
inhaled medication can be delivered 
correctly, if the child (whether young or 
adolescent) and family do not use the 
different inhalation systems correctly(25).

Table V serves as a guide to the inha-
lation devices recommended according 
to age. Between nebulizers or inhalers 
with chamber/spacer, the latter system is 
preferred, relegating nebulizers for very 
specific cases of young, uncooperative 
children.
Periodic review of the inhalation technique 
is necessary, as well as the consideration 
to transition from one system to another, 
depending on age, preferences of the older 
child, or whenever asthma does not evolve 
correctly.

Asthma education

Educating the child with asthma and his 
family increases the quality of life, and 
reduces the risk of exacerbations and 
healthcare costs, which is why it is one of 
the fundamental pillars of treatment.

The Primary Care pediatrician 
is key in the education of the 
asthmatic child

The educational approach is respon-
sibility of all health professionals: pedia-
tricians, pediatric allergists and pulmo-
nologists, nurses, physiotherapists and 
pharmacists. However, the Primary Care 
pediatrician and the health center nurse, 
due to their proximity, accessibility and 
trust, play a fundamental role(12,18).

Having an accessible pediatrician, 
who provides continuous care to the 
child from birth and knows the patient’s 
socio-family environment(26) and his 
illness, will make the health center the 
ideal setting to respond to educational 
and health needs, including control of 
his asthma.

At present, the role of new techno-
logies, teachers and trainers trained 
in asthma and the so-called “expert 
patient” that, through groups or asso-
ciations of patients, can be useful in the 
education of children and their families, 
cannot be ignored, albeit these require 
supervision by health professionals(26,27).

The key points to educate on are spe-
cified in table VI.

Objectives and educational 
sequence

For education to be effective, it is essen-
tial to identify the educational needs and 
the factors that impact the behavior of the 
patient and / or his family.

After the educational diagnosis and 
the identif ication of the needs and, 
depending on them and the available 
resources, the objectives must be esta-
blished based on agreement between the 
child, his family and the educator(26-28). 
The general objective of education is to 
increase the quality of life of the child 
or adolescent and their families. Among 
the specific objectives are, in addition 
to the adequate training of the health-
care personnel involved in the program: 
to improve communication between 
patients and healthcare personnel, 
reduce anxiety, clarify doubts and over-
come false beliefs and expectations. By 
increasing the knowledge of the child 
and his family, the aim is to induce 
behavioral changes and skills they need 
to: reduce the number of visits to the 
emergency department, avoid hospital 
admissions, improve clinical symptoms, 
develop prevention behaviors by identi-

Table V.  Inhaler device systems depending on the child´s age

Choice Alternative

<4 años − Pressurized inhaler with 
chamber and mask (sealing 
nose and mouth)

− Nebulizer with mask (sealing 
nose and mouth)

4-6 años − Pressurized Inhaler with 
spacer chamber with 
mouthpiece

− Pressurized inhaler with chamber 
and face mask

− Nebulizer with mask sealing nose 
and mouth)

>6 años − Dry powder inhaler
− Pressurized Inhaler with 

spacer chamber with 
mouthpiece

− Nebulizer with mouthpiece
− Breath-actuated pressurized 

metered dose inhaler
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fying triggering factors, handle his con-
dition according to his needs and future 
projects, and ultimately, improve quality 
of life in the short and long term(29). 

Therefore, by means of a structu-
red methodology termed “educational 
sequence”, the contents will be applied 
and developed in the following stages:
•	 Educational	diagnosis.
•	 Awareness	of	illness	and	possible	

risks.
•	 Adherence	to	information.	The	way	

in which the information is presented 
and the empathy are essential in this 
stage.

•	 Search	for	solutions.

Given that asthma is a chronic 
disease, at this stage it is essential that 
the pediatrician abandons the role of 
expert, and switches to a more horizon-
tal model, where solutions are sought by 
mutual consensus, agreeing to changes 
in habits and behavior modifications 
that promote autonomy of the child or 
adolescent.

In each v isit , the maintenance 
treatment, the inhalat ion techni-
que, recognition of the symptoms and 
approach in the event of a possible exa-
cerbation will be reminded. It is essential 

that the educational program is develo-
ped in the first 6 months after diagno-
sis and, a minimum of three educational 
sessions to train and empower the child 
in a personalized self-management pro-
gram are considered necessary(29).

Other relevant aspects include: 
making an escalated information plan, 
with a clear and understandable language 
adapted to each family, using persona-
lized written information and based on 
graphic materials or instruments, such 
as chambers, placebos, explanatory rings 
on inflammation or bronchoconstriction, 
which may be helpful.

Adherence to treatment

Asthma, as other chronic diseases with long 
asymptomatic periods, has a high rate of 
therapeutic non-compliance.

The degree of adherence to treatment 
in pediatric asthma can be defined as the 
extent to which the child and / or his 
family truly follow the advice and use the 
medication that is indicated and agreed 
with the health care personnel, and 
does so correctly, using adequate tech-
niques. At the present time, there are no 
effective measures for the assessment of 

pharmacological compliance of asthma 
in Pediatrics.

There are no known biochemical 
parameters to indicate with certainty 
the degree of treatment compliance and 
optimal disease control. An indirect 
attempt can be made by measuring the 
medication consumed and prescriptions 
made, using the symptom diary and 
interviewing the patient and his family.
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21-month-old infant with episodes of coughing and 
wheezing coinciding with catarrhal processes, predominantly 
in autumn and winter.

Family history: healthy mother with no relevant history. 
Father has atopic dermatitis, rhinoconjunctivitis and allergic 
asthma due to Alternaria fungus, currently receiving immu-
notherapy treatment. Three-year-old brother has cow’s milk 
allergy and is under desensitizing therapy.

Personal history: adequately vaccinated, negative neonatal 
metabolic screening results (including cystic fibrosis). RSV 
positive bronchiolitis at 3 months of age, requiring PICU 
admission and non-invasive mechanical ventilation for 72 
hours. Afterwards, during the first year of life he presen-

ted episodes of wheezing during four catarrhal episodes, 
manifesting good response to salbutamol. Ever since, he 
has received fluticasone (50 micrograms every 12 hours in 
a spacer chamber). In the following fall, she attended her 
pediatrician again because she was wheezing three times 
a month approximately. Likewise, his mother stated that at 
the beginning of September, the boy had an asthma attack, 
whose symptoms lasted 11 days, and that required ER care. 
He was then treated with salbutamol and methylprednisolone. 
After confirming correct adherence and inhaler technique, we 
increased the dose of fluticasone to 100 micrograms every 
12 hours. In the following reviews up to now, three months 
later, we verify that he continues to be fully controlled.

Caso clínico
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New approach in the 
treatment of children with 
asthma 

9. What are the CLINICAL CRI-
TERIA to asses when making a 
prompt assessment of the severity 
of an asthma attack? 
a. Respiratory rate.
b. Presence of wheezing
c. Existence of retractions of the 

sternocleidomastoid muscle.
d. Oxygen saturation (SaO2). 
e. All of the above.

10. Which of the following statements 
is FALSE? 
a. Immunotherapy prevents the 

development of new sensitiza-
tions and asthma in children 
with rhinitis. 

b. The maximum effective dose of 
inhaled glucocorticoids (IGC) 
should always be used. 

c. Long acting β2 adrenergic ago-
nists (LABA) should always 
be used in combination with 
inhaled glucocorticoid (IGC), 
and never in monotherapy.

d. Omalizumab is effective in chil-
dren from 6 years of age with 
severe asthma (step 6), insuf-
f iciently controlled with high 
doses of inhaled glucocorticoids 
(IGC) and long-acting β2 adren-
ergic agonists (LABA). 

e. Inhaled glucocorticoids are the 
first line of treatment, from stage 
2 of asthma in children.

11. Regarding the treatment of exerci-
se-induced bronchospasm, please 
state if it is TRUE that: 
a. The child and his parents should 

be explained that it is not conve-
nient to perform physical exer-
cise. 

b. If he exclusively presents symp-
toms with physical exercise, he 
should remain solely on rescue 
treatment, and maintenance 
treatment should not be indi-
cated. 

c. It is highly possible that this is a 
child with a not completely con-
trolled asthma, hence his basic 
treatment should be increased. 

d. Sedentary lifestyle improves lung 
function. 

e. Maintenance treatment should 
not be prescribed in children 
with unpredictable timing of 
physical exercise. 

12. Regarding adherence to treatment, 
please indicate the option that is 
TRUE: 
a. Asthma has a high rate of ther-

apeutic noncompliance. 
b. The degree of adherence to treat-

ment is the extent to which the 
child and / or his family under-
stand how the treatment is car-
ried out. 

c. Currently, there are effective 
measures to assess pharmaco-
logical compliance. 

d. There are biochemical parame-
ters that indicate with certainty 
the degree of compliance with 
treatment and the correct control 
of the disease. 

e. They are all true. 

13. Regarding asthma education, 
point out the FALSE option: 
a. It is essential to identify the edu-

cational needs and the factors 
that affect the behavior of the 
patient and his family. 

b. The general objective of educa-
tion is to increase the quality of 
life of the patient and their fam-
ilies. 

c. The Primary Care pediatrician is 
key in the education of the asth-
matic child. 

d. The educational approach is an 
exclusive responsibility of the 
Primary Care pediatrician. 

e. Educating the child with asthma 
and his family reduces the risk of 
exacerbations. 

Clinical case 

14. Can we STATE that this child has 
asthma? 
a. Yes, since he has repetit ive 

wheezing. 

Subsequently, the following accreditation quiz of Pediatría Integral collects questions on this topic, which must be answered 
online through the website: www.sepeap.org.
In order to obtain certification by the Spanish “formación continuada” national health system for health professionals, 85% of 
the questions must be answered correctly. The accreditation quizzes of the different numbers of the journal may be submitted 
during the period indicated in the “on-line” quiz.

http://www.sepeap.org
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b. No, since asthma cannot be diag-
nosed without spirometry. 

c. We can diagnose him with 
wheezing bronchitis, but not 
asthma. 

d. No, certainly not likely, as his 
mother is not asthmatic. 

e. Yes, with all probability, based on 
his symptoms, his family history 
and, above all, his good response 
to established asthma treatment. 

15. According to the current guideli-
nes and considering the treatment 
needed to control asthma, select 
the TRUE answer: 

a. We should have prescribed mon-
telukast instead of increasing the 
dose of corticosteroid.

b. A child at that age cannot have 
asthma, we should have with-
drawn the treatment. 

c. We are in step 3 of treatment. 
d. We are in step 2 of treatment. 
e. We should have associated a 

LABA instead of increasing the 
dose of corticosteroid. 

16. Now, three months after having 
achieved total control of his symp-
toms, we must CONSIDER: 

a. Descend one treatment step, 
after rechecking adherence to 
treatment and inhalation tech-
nique. 

b. Ascend one more step to ensure 
improvement. 

c. Reconsider the diagnosis, but 
without modifying the treat-
ment, as he is asymptomatic. 

d. Rethink the diagnosis, since 
children at this age have bron-
chitis, and not asthma. 

e. The time has come to with-
draw treatment altogether for 
two months, so as to classify its 
severity again. 


