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INTRODUCTION
Epidemiology

The epidemiology of asthma in Spain is known in
children over six years of life, but no studies on
younger children exist. Unlike in Anglo-Saxon coun-
tries, asthma prevalence in Spain is relatively low:
about 9 % of 13-14 year olds reported symptoms
during the preceding twelve months; and 10 % of
parents of 6-7 year-old children report that their chil-
dren suffered wheezing in the same period. This
prevalence was similar in older children in 2002 and
in 1994, whereas it increased markedly in 6-7 year
olds (from 7 % in 1994 to 10 % in 2002). Severe
wheezing is much less common in both age groups
(around 2 %). This also increased in the 6-7 year-old
group, whereas it remained steady among 13-
14 year olds'. At these ages there appears to be
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greater prevalence and severity of asthma in the
coastal areas than on the central plateau??.

Definition

Asthma —and especially during the paediatrics
years—is probably a syndrome in the classic sense of
the term#*; namely a situation characterised by similar
symptoms and signs but with an ill-specified aetiolo-
gy. Thus it is difficult to formulate an exact definition
of this disease.

For practical purposes, the most operative defini-
tion is probably that of the Ill International Paediatric
Consensus® which defines asthma as the existence
of “recurrent wheezing and/or persistent coughing in
a situation in which asthma is likely and other less
frequent illnesses have been ruled out”. This defini-
tion is more adequate for the infant and the pre-
school child when a more restrictive definition such
as the following can seldom be applied:

“Asthma is a disease characterised clinically by
wheezing, dyspnoea cough and chest tightness;
pathophysiologically by processes of airway obstruc-
tion —usually reversible— and bronchial hyperrespon-
siveness; pathologically by chronic inflalmmation of
the airway in which several cells and mediators play
a key role; and immunologically, in many cases, by
the produciton of IgE antibodies to environmental al-
lergens”. None of these processes is specific or
mandatory in asthma.
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In the present document, it is intended to distin-
guish between “recurrent wheezing” and “asthma”,
leaving the latter for situations where the circum-
stances previuosly mentioned are found.

Phenotypes of recurrent wheezing

Although the pathophysiology of asthma is not
well understood, there are different clinical pheno-
types that have been characterised in various cohorts
in several countries®' They are heterogeneous
groups with a common component characterized by
bronchial obstruction and wheezing. Though cau-
tiously, we think that these phenotypes can be ap-
plied to Spain. This document aims to establish the
best line of treatment for each phenotype, based on
the scientific evidence available. Therefore, accurate
definitions of these phenotypes are crucial:

Early transient wheezing

— It starts before the third year of life and tends to dis-
appear between the ages of 6 and 8 years. It accounts
for 40 %-60 % of all cases of infant recurrent wheezing.

— It is not atopic (normal total IgE and/or negative
skin tests and/or Phadiatop, along with absence of
stigmata — atopic dermatitis (eczema), for example —
and of family history of allergy).

— Lung function is reduced at birth, and improves
with time, although its mean values remain low at
16 years of age'’.

— No bronchial hyperresponsiveness and normal
PEF variability at 11 years of age

— Risk factors: maternal tobacco smoking during
pregnancy, male gender, premature birth, older sib-
lings at home and/or day-care attendance.

Non-atopic persistent wheezing

— It starts before 3 years of age —usually before the
1stand in relation with a bronchiolitis episode due a
syncitial respiratory virus infection— and persists at
6 years. It accounts for 20 % of all recurrent wheez-
ing in infancy.

— Both genders are affected equally.

— Negative allergy skin tests and normal total IgE;
no atopic stigmata or family history of atopy.

— Normal lung function at birth and decreased at
6 and at 11 years of age. Good response to bron-
chodilators. Bronchial hyperresponsiveness present,
decreasing with age.

— Usually disappears at the age of 13 years.
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Atopic wheezing

— Accounts for 20 % of all infant wheezing and the
first episode tends to appear after the first year of life.

— More frequent in males.

— Elevated total IgE and/or positive allergy skin
tests; usually with atopic stigmata and family history
of atopy.

— Normal lung function at birth, which decreases
until 6 years of age and stabilizes under normality af-
terwards.

— Bronchial hyperresponsiveness present.

— Usually persists at 13 years of age.

Prediction of an asthma phenotype

For practical reasons, it is important to try to es-
tablish the phenotype of a particular child who starts
wheezing during his/her first year of life in order to
know the prognosis. Children presenting recurrent
wheezing under the age of 3 years who have at least
one major or 2 of the 3 minor risk factors listed be-
low, will have a high likelihood of suffering from
atopic persistent wheezing based on the Asthma
Predictive Index (API) algorithm?®,

Major risk factors:

— A parent with medically diagnosed asthma
— Medical diagnosis of atopic dermatitis

Minor risk factors:

— Medical diagnosis of rhinitis
— Wheezing unrelated to colds
— Eosinophilia =4 %

When reaching the age of 6-13 years, children
who are APl positive have a risk 4.3 to 9.8 times
(odds ratio, OR) of having active asthma as compared
to those who have a negative index. At 6 years of
age, APl has a positive predictive value of 47 % (like-
lihood of children with positive APl having asthma in
the school years) and a negative predictive value of
91 % (likelihood of children with negative APl not
having asthma during the school years).

Recent studies have demonstrated that the pres-
ence of specific IgE to egg during the first year of
life is indicative of atopic disease, being the main and
earliest serologic marker of a later sensitization to in-
halant allergens and of the development of allergic
respiratory disease. Moreover, when egg sensitiza-
tion is associated to atopic eczema, the likelihood of
having of allergic respiratory disease at 4 years of age
is as high as 80 %922
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ASSESSMENT OF THE CHILD
WITH RECURRENT WHEEZING

Children younger than 3 years of age

Wheezing is a frequent sign in this age group
which appears in a great number of processes with
similar clinical manifestations but varying widely in
their etiology, prognosis and response to treatment.

On the other hand, certain clinical data such as the
start of the symptoms during the neonatal period,
the failure to thrive, feeding-related symptoms, vom-
iting, cardiovascular anomalies, or family history of
pulmonary disease suggest an etiology other than
asthma. When making a differential diagnosis, it is
useful to divide children according to their ages. Con-
sidering that it is possible that there could be over-
laping between groups, the division should only be
taken as orientative (table |). The combined assess-
ment of all these data will help to orientate the pae-
diatrician’s conduct (table II).

In children with recurrent wheezing episodes,
whose clinical history and examination do not reveal
any underlying disease, the number of further inves-
tigations is quite limited. A normal chest X ray is rec-
ommended; and those without any PAl major criteria,
should undergo an eosinophil count and atopy inves-
tigations.

Table |

More frequent diseases other than asthma
which could produce wheezing in children

Newborns and very young infants (0-3 month)

- Bronchopulmonary dysplasia

— Congenital malformations of the laringeal region (
laryngomalatia, vocal cord paralisis, laryngeal angiomatosis,
cysts, tumours, etc.)

- Congenital malformations of the trachea and greater
airways (tracheomalatia, bronchomalatia, tracheal
or bronchial stenosis, tracheo-oesophageal
fistula)

- Vascular rings or laryngeal membranes

Older infants (3-12 months)
- Croup
— Gastroesophageal reflux/Aspiration
— Cystic fibrosis
- Heart malformations

Children older than 1 year of age
- Foreign body aspiration
— Primary cilliary diskinesia
— Bronchiolitis obliterans
- Congenital malformations of the lung and
the airways
—Vocal cord dysfunction (adolescents)

Note: Any disease may be present at any age.

Table Il

Differential diagnosis between recurrent wheezing-asthma and other diseases

Recurrent wheezing-asthma

Other diagnoses

CLINICAL HISTORY
Age of onset
Pattern of episodes
Relation with feeding
Growth and development
Personal history of atopy
Family history of atopy
Response to SABA or ICS

PHYSICAL EXAM
Undernutrition/Failure to thrive
Recurrent Otitis/Sinusitis
Thorax deformity
Wheezing
Decreased breathing noises
Heart auscultation

THORAX X RAY

Infant-preschooler
Episodic

Not related
Normal

Possible

Possible

Possible

No

No

No
Generalised
Generalised
Normal

Normal, generalised air trapping,
no infiltrates

Any age or at birth
Continuous symptoms
Possible

Failure to thrive

Not related

Not related

Not response

Possible
Possible
Possible
Possibly localised
Possibly localised
Normal/Abnormal

Possible air localised trapping, extensive
infiltrates, heart silhouette abnormalities...

SABA: short-acting beta2 agonists; ICS: inhaled corticosteroid.

Modified form de Martinez and Godfrey'®.
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Children older than 3 years of age
Clinical assessment

The clinical history must aim to clarify the most im-
portant asthma-related points, especially those relat-
ing to the differential diagnosis (table |). The symp-
toms, signs and characteristics of the episodes must
be recorded; the symptom-free periods have to be
assessed; and any precipitating and aggravating fac-
tors need to be identified

Functional assessment

The examination of the respiratory function seeks
to confirm the diagnosis of asthma, to measure the
severity of the disease, to control its evolution and
to monitor the response to treatment. In collabora-
tive children, forced spirometry can be used, as its
simplicity and cost make it the main test for measur-
ing bronchial obstruction. Portable PEF meters are
not recommended for the functinal diagnosis of asth-
ma. Other tests can be used for non-collaborative
children, such as body plethismography, impulse os-
cillometry, occlusion resistances or thoraco-abdomi-
nal compression.

| Clinical suspicion |

|

Forced spirometry

l

Bronchodilator Positi
test ™ ositive
Negative ASTHMA
Bronchial Hyp:::sponsnveness ‘ Positive

|

Negative

l

Re-assess periodically and / or
Consider other diagnosis

Figure 1.—Algorithm for asthma diagnosis (modified from ref.%").
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The reversibility of the bronchial obstruction and/or
the degree of bronchial hyper-responsiveness need
to be studied. For this purpose the bronchodilation
test and non-specific bronchial hyper-responsiveness
challenge tests (metacholine, exercise etc.), are used
(see the diagnosis algorithm in fig. 1%2).

e Bronchodilator test

— This should be a routine examination in every
child with suspected asthma, including those with
normal forced expiratory volume during the first sec-
ond (FEV;).

— It consists of a basal forced spirometry, repeated
15 minutes after administering a beta2-adrenergic
agonist inhaled for a short time (400 ng salbuta-
mol = 4 puffs, or equivalent of terbutalin).

— There are various methods or indexes to express
the bronchodilator response, and the most common
of them is the percentage change from the initial val-
ue in FEV,, i.e. %D % = [(FEV, post — FEV, pre)/FEV,
pre]l x 100. An increase in FEV, of 12 % over the
basal value or 9 % over the theoretical value® (Evi-
dence C)® is considered positive. A normal lung func-
tion test with a negative bronchodilator test does not
rule out a diagnosis of asthma.

e Bronchial Hyperresponsiveness

— It is assessed by means of non-specific and/or
specific (to allergens) bronchial challenge tests. Nor-
mally, these are not needed for the diagnosis and
monitoring of asthmatic children, but may be very
useful for differential diagnosis.

Allergy assessment

The aim of this assessment is to determine
whether there is/are a relevant allergen or allergens
involved in the pathophysiology of the child with
asthma. If so, proper prevention measures can be
adopted.

The main techniques for this evaluation are the
skin tests: the prick test (simple, rapid and safe) pro-
duces occasionally false negatives; thus, when the
clinical history is suggestive, the intradermal skin test
may be indicated. On occasions, skin tests need to
be complemented by other diagnostic tests such as
the measurement of serum antigen-specific IgE
(RAST or ImmunoCAP™ system). Sporadically, the
specific bronchial challenge test may be necessary to
detect the allergen involved.

A positive skin test or a high level of specific IgE
only indicates allergic sensitisation.
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Airway inflammation assessment

More and more frequently, some inflammation
markers are measured for the diagnosis and espe-
cially for the follow-up and treatment control of the
asthmatic patient. The use of exhaled nitric oxide
(eNQ) is beginning to be widespread as its measure-
ment can be currently performed easily and in the
primary care setting?®. The measurement of other
mediators of inflammation as interlekins or gamma
interferon is only made for investigational purposes.

The sputum eosinophil count and the measu-
rement of several mediators in exhaled breath
condensate, especially that of nitric oxide can be use-
ful for non-invasively assessing airway inflammation.
Levels of eNO are increased in patients with atopic
asthma as compared to healthy controls -especially
when asthma is not well controlled— and are reduced
with inhaled corticosteroid treatment. None of the
previously mentioned markers is diagnostic of any
given disease. Its possible usefulness for adjusting
the optimum treatment is currently being evaluated.

eNO concentrations are measured in parts per bil-
lion (ppb). There are differences in the reference val-
ues according to the different publications. eNO
values < 25 ppb in asymptomatic asthmatics would
justify a reduction of the dose of inhaled corticos-
teroids, and could suggest a non-atopic cause of
asthma (rhinosinusitis, gastroesophageal reflux,
etc.). eNO values > 45-50 ppb in symptomatic pa-
tients do not necessarily indicate the need to in-
crease drugs doses, nor do they predict a near ex-
acerbation. In symptomatic patients it may mean:
inadequate dose of inhaled corticosteroids, non-
compliance or bad inhalation technique. Very rarely
do those values indicate a resistance to inhaled cor-
ticosteroids?528,

MANAGEMENT OF THE ACUTE EPISODES
IN PAEDIATRICS

General considerations

— The therapy of an acute asthma episode will de-
pend on its severity.

— As there are few studies on the acute episode
in the infant, the use of drugs is based on clinical ex-
perience and on the extrapolation from data obtained
from older children.

— It is recommended that all health centres have a
pulse oximeter available to improve the assessment
of asthma episodes.

— On treating an acute episode, the following must
be borne in mind:

a) The time evolution of the acute attack

b) The medication administered previously

¢) The maintenance therapy that the patient may
be receiving

d) The existence of associated diseases

— Mild and moderate episodes can be treated in
the primary care setting

— The child must be referred to a hospital emer-
gency department when there is:

a) A severe episode

b) Suspected complications

c) A history of very severe episodes
d) Impossibility of a proper follow-up
e) Lack of response to treatment

— The drug dosage and the administration sched-
ule have to be modified in relation to the severity of
the episode and to its response to treatment.

Assessment of severity

The assessment of an acute episode of asthma is
mainly based on clinical criteria, the most important
of them being the respiratory rate, the presence of
wheezing and the existence of retractions (of the
sternocleidomastoid muscle), with these items in-
cluded in the “Pulmonary Score” (PS) (table I1)?7:28,
This score of clinical assessment is very advanta-
geous as it can be easily applied in all ages and in all
settings. The measurement of the oxygen saturation
by pulse oximetry (SpO,) contributes greatly to esti-
mate the severity of the episode.

In practice, symptoms and SpO, are assessed at
the same time, thus allowing classifying an acute at-
tack as mild, moderate or severe (table V).

Drugs

* Short-acting beta2 adrenergic agonists. These
are the first line of treatment. Inhalation is the route
of choice for their administration, as it gives greater
benefit with fewer side-effects.

— The metered dose inhaler (MDI) system with a
chamber is as effective, if not more so, than nebulis-
ers in the treatment of the acute episode of wheez-
ing?3! (Evidence A).

— Recommended doses of bronchodilator depend
on the severity of the attacks and on the response
to the initial doses. Bronchodilators should be admin-
istered in series of 2-10 100 wg puffs of salbutamol

Allergol Immunopathol 2008;36(1):31-52
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Table IlI

“Pulmonary Score” for the clinical assessment of acute asthma episodes?. The use of accessory muscles refers only
to sternocleidomastoid, which is the only muscle that correlates well with the degree of airway obstruction

Respiratory rate

Accessory muscle use-

Score Wheezing Sternocleidomastoid
< B years = 6 years
0 <30 <20 No No apparent increase
1 31-45 21-35 Terminal expiration with stethoscope Mild increase
2 46-60 36-50 Entire expiration with stethoscope Increase
3 > 60 > 50 Inspiration and expiration, without stethoscope Maximal activity

Score from 0 to 3 in each item (minimum 0, maximum 9).

Table IV

Assessment of acute asthma episodes integrating
“Pulmonary Score” (PS) and oxygen saturation (SpO,)

PS Sp0O,
Mild 0-3 > 94 %
Moderate 4-6 91-94 %
Severe 79 <91 %

In case of discordant clinical and oxygen saturation score, the more severe
of the two should be used

until a response is achieved. In mild attacks, a series
of 2-4 puffs may be enough, and in severe attacks
10 puffs may be necessary3>%,

— All these recommendations are not aplicable to
brittle asthma, which should be treated with nebu-
lised bronchodilators3%,

* |pratropium Bromide. Some studies have shown
its usefulness, when associated to short-acting beta2
agonists, in moderate or severe episodes®3, al-
though the evidence on its use in infants is limited
and contradictory®’4°. The dose for nebulisers is
250 pg/4-6 hours in children under 30 Kg and 500 p.g/
4-6 hours in those over 30 Kg. The dose when using
a spacer is 40-80 ng (2-4 puffs)*! The maximum ef-
fect (which is not maintained) is achieved with the
first doses, thus it should be used only in the first
24-48 hours.

e Glucocorticoids. They have shown their effica-
cy when used early*>*® (Evidence B) and the oral,
rather than parenteral, is the route of choice** 5.
There is not enough evidence to justify the use of in-
haled glucocorticoids in acute episodes*®“8 (Evidence
B). They should be administered in all moderate and
severe attacks and also in mild attacks —where they
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are not routinely indicated- if the administration of
bronchodilatrors does not achieve a maintained im-
provement (short acting beta2-agonists need to be
less than 4 hours after the last administered dose), or
in the child with previuos severe attacks. The rec-
ommended dose is 1-2 mg/Kg/day of prednisone
(maximum 60 mg) or equivalent during 3 to 5 days
or until symptoms disapear. When it is decided to
stop it before the tenth day, there is no need for a
gradual withdrawal.

* Antibiotics. Since most of these episodes are
due to viral infections, administration of antibiotics
must be an exception.

Treatment of the acute attack

— Oxygen in all patients with SpO, = 94 %.

— Short-acting beta2 agonists on demand, prefer-
ably using a MDI and spacer, and systemic corti-
costeroids at least in all moderate and severe at-
tacks.

— The algorithm of the treatment of mild and mod-
erate episodes should be the same in the primary
care setting and in the emergency department of the
hospital (fig. 2).

— Severe attacks should be sent to a hospital in an
adequate transport vehicle (medicalised ambulance)
where oxygen, bronchodilators and corticosteroids
should be administered.

— Inhalation technique should be revised (many
treatment failures are due to bad technique) and the
child should be controlled by his/her paediatrician
within 24-48 hours. The paediatrician will assess the
treatment plan.

— Instructions at discharge and follow up. It has
been shown that there is a beneficial effect when
the child is followed up closely in the following days
after a visit to an emergency department.
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Mild attack

- Moderate attack

1 dose salbutamol, 2-4 puffs
with spacer*

or

1 dose nebulised salbutamol
0.15 mg/Kg**

Up to 3 doses salbutamol, 6-8 puffs
with spacer every 20 min*

or

Up to 3 doses nebulised salbutamol
0.15 mg/Kg**

— Severe attack

0, until SpO, > 94%
(in all cases)
+

3 doses nebulised salbutamol
0.15 mg/Kg + IB 250-500 ng*

or

:

3 doses salbutamol, 10 puffs
+ 3 doses IB*** 2-4 puffs with spacer,
every 20 min

R in 15 Re-assess in 15" after
the last dose ‘ o
l r Prednisone 2 mg/Kg
Responds**** No response — Responds**** No response — oralloriiv]
Hospital ED? Primary care setting?
Send home Send home

: :

SABA on demand with a written plan

final solving

* SABA on demand with a written plan
* Prednisone 1 mg/Kg 3 to 5 days or until

:

Admit in ward: observation
Very severe: ICU

Send to hospital
Adequate transport
Continuous nebulising

*Preferred treatment. **Minimum 1.25 mg (0.25 ml), maximum 5 mg (1 ml). ***20 ug/puff. ****Responds means that pulmonary score < 4 and SpO3 = 94%.

Bl: ipratropium bromide.

Figure 2.—Treatment of the acute episdode in paediatrics.

LONG-TERM MANAGEMENT IN PAEDIATRICS
Long-term management has three main aspects:

1. Drug treatment

2. Immunotherapy

3. Education of patients and families, along
with the control of the environment

Drug treatment

— This section is divided into two, according to the
age of the child to be treated: children under 3 years
old and children over 3 years of age. Most guides fo-
cus on adults, with a section devoted to children.
Only the prior Spanish SENP-SEICAP consensus®
and the Swiss guide®® include a phenotype driven
treatment in the infant child.

— Classifying a child’'s asthma has the sole purpose
of helping decide the treatment to choose at first.
Subsequently, it will have to be the clinical evolution of
the disease and the achievement of the control objec-
tives that drives the modifications of the treatment.

— Regardless of the classification of its severity or
of the current clinical situation of asthma, the final
objective is to control it properly (table V).

Table V

Objectives of asthma treatment in children (GINA)¢

- Make chronic symptoms minimal or non-existent

- Prevent exacerbations

—Maintain lung function as close as possible to normal levels
- Maintain normal levels of activity, including exercise

- Avoid the adverse effects of anti-asthma medication

- Avoid evolution towards irreversible restriction of air flow

— Prevent asthma mortality

— To assess the degree of asthma control, the
Spanish Children Asthma Control Test (CAN) could
be used. This test has 9 questions that score 0 to 4
(maximum 36, minimum 0). The higher the score the
lower the degree of control. A patient is considered
ill-controlled when he/she has a score of 8 or higher.
Apart from the clinical control which could be as-
sessed by this test, it is important to assess lung
function by means of a spirometer and probably the
inflalnmation control by measuring eNO.

— Asthma treatment should be adjusted step by
step. Treatment should be step up when control is in-
adequate; similarly, it should be step down to
achieve control with the minimum effective medica-
tion.

Allergol Immunopathol 2008;36(1):31-52
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Table VI

“Spanish Children Asthma Control Test” questionnaire

1. During the last 4 weeks, how frequently has the child coughed
during the day without having a cold?

r More than once per day

r Once per day
r 310 6 times per week

r 1 or 2 times per week
r Never

2. During the last 4 weeks, how frequently has the child coughed
during the night without having a cold?

r More than once per day

r Once per day
r 310 6 times per week

r 1or2 times per week
r Never

3. During the last 4 weeks how frequently has the child had
wheezing or whistling in the chest during the day?

r More than once per day

r Once per day
r 310 6 times per week

r 1or2times per week
r Never

4. During the last 4 weeks how frequently has the child
had wheezing or whistling in the chest during the night?
r More than once per day

r Once per day
r 310 6 times per week

r 1or2 times per week
r Never

5. During the last 4 weeks how frequently has the child had difficult
breathing during the day?
r More than once per day

r Once per day
r 310 6 times per week

r 1 or2 times per week
r Never

6. During the last 4 weeks how frequently has the child had difficult
breathing during the night?
r More than once per day

r Once per day
r 310 6 times per week

r 1 0or2 times per week
r Never

7. When the child exercises (plays, runs...) or laughs intensely,
does he/she have cough or wheezing/whistling?
r Always

r Almost always
r Sometimes

r Seldom
r Never

8. During the last 4 weeks, how frequently has the child been
taken to the emergency room due to asthma?

r More than 3 times
r 3times
r Twice

r Once
r None

9. During the last 4 weeks, how frequently has the child been
admitted to the hospital due to asthma?
r More than 3 times

r 3times
r Twice

r Once
r None

It has 9 questions which score 0 to 4. Maximum score 36, minimum 0
(ill control = 8). Higher score incidates worse control

— Anti-asthma drugs are divided into two basic
groups: bronchodilators (usually used to relieve symp-
toms) and anti-inflammatory drugs (to control the dis-
ease) (table VII).

— The main asthma-controlling drugs are the in-
haled corticosteroids. The equipotent doses of these
drugs are shown in table VIII.

— In the ill-controlled child it is better to add a sec-
ond drug (long-acting beta2 agonists®®® or leuko-
triene receptor antagonists®®) than to increase the
dose of inhaled corticosteroids.

— The administration of long-acting beta2 agonists
on their own is not currently recommended: these
drugs should always be administered together with
an inhaled corticosteroid.

— Inhaled medication must be administered by
means of the systems most suited to the age of the
patient (see section on inhalation devices).

Table VII

Anti-asthma medication in Paediatrics

Bronchodilators

Short-acting beta2 agonists - Salbutamol
- Terbutaline
Long-acting beta2 agonists - Salmeterol
- Formoterol

Cholinergic drugs: — |pratropium Bromide

Anti-inflammatory drugs

Inhaled Corticosteroids - Budesonide
- Fluticasone
Oral Corticostroids - Prednisone
- Prednisolone
- Methylprednisolone

- Montelukast
- Disodium chromoglycate
- Sodium nedocromil

Leukotriene receptor antagonists
Chromones

Other

- Metilxantines
- Monoclonal antibodies

Table Vil

Equipotent doses of inhaled corticosteroids
(mng/day)* (Evidence D)

Low doses Medium doses High doses
Budesonide =200 200-400 > 400
Fluticasone =100 100-250 > 250

*In children weighing less than 40 Kg.

Allergol Immunopathol 2008;36(1):31-52
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Children under 3 years of age

General considerations

— Many infants who wheeze during their first
months of life will cease to have symptoms (tran-
sient wheezing), regardless of the long-term treat-
ment employed®’.

— Most of these episodes are secondary to viral in-
fections.

— The underlying inflammation in these cases is
probably different from that found in the atopic asth-
ma of school-children or adolescents®.

— As there are few studies on which to base the
efficacy of a given treatment in this age-group, physi-
cians will often have to start a treatment and then
change or stop it if it is not effective¥%.

— Therefore, the recommendations that can be
made are largely empirical and assume the following:

a) The infant child has functional 3, receptors®':62,
The efficacy of bronchodilators is higher in those chil-
dren with risk factors of developing atopic asthma®,

b) Both systemic and topical anti-inflammatory drugs
have the same anti-inflammatory properties at all ages.

c) Adverse-effects of anti-asthma drugs in infants
are similar to those occurring at later ages.

d) Treatment with inhaled corticosteroids does not
seem to modify the course of the disease®6®,

— It must be borne in mind that in infants a differen-
tial diagnosis with other diseases is necessary (table I).

Drugs

* Inhaled Glucocorticosteroids. In this age group,
children with a clinical diagnosis of asthma and risk
factors of developing persistent asthma may re-
spond adequately to this treatment®6573 (Eviden-
ce A). However, for infants with post-bronchiolitis
wheezing or wheezing episodes only related with vi-
ral infections, inhaled corticosteroids are of dubious
benefit’*”” (Evidence B). The intermittent treatment
with inhaled corticosteroids does not improve dis-
ease control®.

* Antagonists of leukotriene receptors. There are
few studies in children of this age group. In one of
them, treated children had less recurrent episodes
in the month after the episode of bronchiolitis’®; in
the other, the drug reduced the bronchial inflamma-
tion in atopic children’®. They may be useful for re-
ducing the number of exacerbations induced by
viruses and for reducing bronchial inflammation in
atopic children (Evidence B)78%'.

* Association of long-term beta2 adrenergic ago-
nists and inhaled Glucocorticosteroids. There has
only been one study (without a control group) of

these drugs in children of this age-group®?. Although
its results were positive, more studies on the syner-
gistic effect of glucocorticosteroids and long-term
beta2 adrenergic agonists on children under three
years of age are needed before the combination of
these two drugs can be recommended.

¢ Other anti-asthma drugs such as chromones or
theophylline have not proved their efficacy in infants
and preschool children .80,

Classification
Table IX shows the system for classifying asthma
in children of this age group.

Table IX

Classification* of asthma in children®®

Occasional episodic
- Episodes of few hours or days of duration < once every
10-12 weeks
- Maximum 4-5 episodes a year
- No symptoms in the attack-free periods with good tolerance
to exercise

Lung function test:
Normal in the attack-free periods

Frequent episodic
- Episodes < once every 5-6 weeks (maximum 6-8 episodes/year)
- Wheezing on intense exercise
- No symptoms in the attack-free period

Lung function test:
Normal in the attack-free periods

Moderate persistent
- Episodes > once every 4-5 weeks
- Mild symptoms in the attack-free periods
- Wheezing on moderate exercise
- Night symptoms =< twice a week
- Need for beta2 agonists < 3 times a week

Lung function test:
PEF or FEV, = 70 % of predicted value
20-30 % variability of PEF

Severe Persistent
- Frequent episodes
- Symptoms in the attack-free periods
- Beta2 agonists required > 3 times a week
- Night symptoms =< twice a week
- Wheezing on minimum effort

Lung function test in the attack-free period:
PEF or FEV, < 70 % of predicted value
PEF variability > 30 %

*To classify children under six years of age, assessment of lung function
is not necessary. In infants, attack-free periods will be assessed by means
of their effect on normal daily activity (crying, laughing, playing and feeding).
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Table X

Maintenance initial treatment in children under 3 years of age

Maintenance therapy

Asthma severity Sy:;ﬁ)é?m
Choice Alternative
Occasional episodic No need No need
Frequent episodic Without risk factors Usually not necessary Assess response to:
-LTRA
- ICS low dose
With risk factors ICS low dose LTRA
. . SABA
Moderate persistent ICS medium dose ICS low dose + LTRA on
Before taking this step, the diagnosis and the proper demand

administration of treatment need to be re-checked

Assess response in 3 months. Withdraw if there is no

response and if there are no risk factors

Severe persistent

ICS high dose
Consider one or several:

- Add LTRA

- Add LABA

- Add oral CS

CS: corticosteroids; ICS: Inhaled Corticosteroids; LABA: long-acting beta2 adrenergic agonist; LTRA: antagonist of leukotriene receptors; SABA: short-acting

beta2 adrenergic agonist.

Note: Classifying a child’s asthma has the sole purpose of helping decide the treatment to choose at first. Subsequently, it will have to be the clinical evolution
of the disease and the achievement of the control objectives that drive the modifications of the treatment. Asthma treatment should be adjusted step by step.
Treatment should be step up when control is inadequate; similarly, it should be step down to achieve control with the minimum effective medication.

Treatment

Table X shows the long-term treatment for chil-
dren under three years of age and figure 3 its step-
ping up or down depending on the degree of con-
trol.

Children over 3 years of age

General considerations

— Up to the age of 6 years, children belonging to
the transient asthma group and children with
early-onset persistent asthma overlap. Other children
will begin to suffer asthma for the first time, consti-
tuting the persistent late-onset group'®.

— The role of atopy from this age on has to be as-
sessed by means of a proper allergy test, since it is
the main risk factor for persistent asthma’’.

— From six years of age, as there probably remain
few children affected by transient wheezing, most
children who suffer persistent wheezing will have
early-onset or late-onset asthma'- 1317,

Allergol Immunopathol 2008;36(1):31-52

Drugs

e [nhaled Glucocorticosteroids: their efficacy at
these ages has been well established*”:80.91-103 (Evi-
dence A).

* Antagonists of leukotriene receptors: There is
sufficient data on their effectiveness at these ages,
although their anti-inflammmatory action is lower than
that of inhaled corticosteroids®6:194197 (Evidence A).
Their association with inhaled corticosteroids im-
proves asthma control in asthmatic children®®.

e Associations of long-acting beta2 agonists and
inhaled corticosteroids: These associations have
shown their efficacy in these age groups545582108-114
(Evidence A) and allow reducing the dose of inhaled
corticosteroids®''® thus diminishing the adverse ef-
fects which could be produced with high doses of
these drugs''®. Although they are usually used at
fixed doses, some studies have demonstrated the
efficacy of the combination of budesonide plus for-
moterol when they are used in adjustable doses in
children older than 12 years of age'®9112 \While no
further studies on the efficacy and safety of the ad-
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Short acting beta2 agonists on demand

Figure 3.—Step by step treat-
ment of asthma according to the

6 Oral corticosteroids

degree of control (see table VI)
in children younger than 3 years
of age.

justable dosing regime of combination therapy are
published, this regime is not recommended in chil-
dren younger than 12 years of age; and beyond this
age, it should be used only in selected cases.

The possible association between the use of long
acting beta2 agonists and the increase of asthma
deaths in adults has recently been reported''8.117,
However, the current data allow stating —and this is
the opinion of the Spanish Drug Agency''®- that
these drugs are safe if they are used correctly; name-
ly, if long-acting beta2 agonists are always adminis-
tered associated to inhaled corticosteroids and never
as rescue medication (when short-acting beta2-ago-
nists should be used). Caution and establishing a
maximum dose (100 pg/day salmeterol or 36 pwg/day
formoterol) is advised when using the adjustable
regime, since in certain circumstances —such as in an
asthma exacerbation— patients might receive very
high amounts of long-acting beta2 agonists'®.

e Methylxantines: They could have a role as an
add-on therapy in severe asthma which is not con-
trolled with inhaled corticosteroids, but additonal
studies are needed for establishing that role, and to
define their risk-benefit ratio as compared with more
recent drugs (long-acting beta2 agonists and leuko-
triene receptor antagonists). As monotherapy for
maintenance therapy they are less efficient than in-
haled corticosteroids.

* Chromones: A systematic review of 24 clinical
trials concludes that, in long-term treatment, the ef-
fect of sodium chromoglycate is no greater than that
of placebo. Thus, this drug is not currently recom-
mended'® (Evidence A).

*LABA: are not indicated by label under 4 years of age.
ICS: inhalated corticosteroids; LABA: long-acting beta2 adrenergic agonist; LTRA: agonist of leukotriene receptors.

e Anti-lgE monoclonal antibodies: They should be
exlusively used in hospitals in very selected pa-
tients121-123

e Specificimmmunotherapy can help control the dis-
ease if the indications specified in the next section
are met.

Classification

Asthma in children over 3 years of age is classified
in the same way as for children under three years of
age, as shown in table IX.

Treatment

Table XI shows the long-term treatment of chil-
dren over 3 years of age and figure 4 its stepping
up or down depending on the degree of control.

Specific Inmunotherapy

— A recent meta-analysis (including 3003 patients,
half of them children) establishes its efficacy, in terms
of reduction of symptoms, of relief and maintenance
medication, and of bronchial hyper-responsiveness,
whether specific or non-specific, but only when
biologically standardised extracts were used'?4127
(Evidence A).

— Specific immunotherapy is indicated when the
following criteria are met'?® (Evidence D):

a) Frequent episodic or moderate persistent asth-
ma, IlgE-mediated, when there is sensitisation to a
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42 Castillo Laita JA et a.—CONSENSUS STATEMENT ON THE MANAGEMENT OF PAEDIATRIC ASTHMA. UPDATE 2007

Table XI

Maintenance initial treatment in children over 3 years of age

Maintenance treatment

Asthma severity Pharmacological treatment Symptom
relief
Immunotherapy
Choice Alternative
Occasional episodic No need No need
Frequent episodic ICS low dose LTRA IT*
Moderate persistent ICS medium dose ICS low dose + LABA** T*
or ICS low dose + LTRA SABA
Severe persistent ICS mediurn/high dose + LABA dorm
. emand
Consider one or several:
- Add LTRA
- Add Methylxantines
- Add oral CS
- Add omalizumab

*Assess according to section 4.2. **In children older than 4 years of age.
CS: corticosteroids; ICS: inhaled Corticosteroids; IT: immunotherapy; LABA: long-acting beta2 adrenergic agonist; LTRA: antagonist of leukotriene receptors;
SABA: short-acting beta2 adrenergic agonist.

Note: Classifying a child's asthma has the sole purpose of helping decide the treatment to choose at first. Subsequently, it will have to be the clinical evolution
of the disease and the achievement of the control objectives that drive the modifications of the treatment. Asthma treatment should be adjusted step by step.
Treatment should be step up when control is inadequate; similarly, it should be step down to achieve control with the minimum effective medication.

LTRA, methylxantines

6

Oral corticosteroids
Omalizumab

Step Control Rescue
0 medication medication
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— °
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o
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ICS: inhalated corticosteroids; LABA: long-acting beta2 adrenergic agonist; LTRA: agonist of leukotriene receptors.

single allergen, a predominant allergen or a group of

allergens with cross-reactivity.

b) When the symptoms are not properly con-
trolled by means of allergen avoidance and drug

treatment.
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toms.

Figure 4.—Step by step treat-
ment of asthma according to the
degree of control (see table VI)
in children older than 3 years of
age.

¢) When the patient has both nasal and lung symp-

d) When the patient (or his/her parents or legal
guardians) do not want a long-term drug treatment.

e) When the drug treatment causes adverse effects.
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— Specific immunotherapy is counter-indicated'?®
(Evidence D):

a) In children with severe immunological diseases
or chronic liver disease.

b) In psychological and social situations which do
not allow proper monitoring.

c) As starter therapy in pregnant adolescents, al-
though the corresponding maintenance doses can be
administered to girls who began their treatment be-
fore pregnancy.

— Age is not a limiting factor for the use of im-
munotherapy, if the previous indication criteria are
met (Evidence D).

— Although there is no objective data, the mini-
mum length of treatment should be three years and
the maximum five'?® (Evidence D).

— Sublingual immunotherapy may be an alterna-
tive to subcutaneous immunotherapy'?®'%° (Evidence
C) and the former does not have the systemic ad-
verse effects which have been very rarely seen with
the latter'’. Its efficacy is currently under debate,
thus it would be necessary to have more data before
recommending it routinely'3?13,

— In both subcutaneous and sublingual immuno-
therapy, only biologically standardised allergen ex-
tracts should be used'?® (Evidence B).

— Subcutaneous immunotherapy must be admin-
istered by trained staff. The patient will remain un-
der observation for 30 minutes after the injection.

Education of the asthmatic patient
Importance and efficacy

— Asthma education in children and adolescents
with asthma, together with that of their families is
an essential component in asthma management (Ev-
idence A). Its aim is to achieve control of the disease
to the extent that they are able to lead a completely
normal life, including daily physical and sport activity,
school attendance and full interaction with the envi-
ronment5135.136,

— Asthma interventional plans, which include edu-
cational programmes aimed to self-control at home
have a higher efficacy than usual care (Eviden-
ce A)'37139: They

a) Improve lung function and self-control feel-
ing.

b) Reduce school absenteeism and the number
of days with activity restriction.

c) Decrease the number of emergency room vis-
its, and possibly the number of symptomatic nights
with symptoms.

— Children with moderate or severe asthma are
the ones who obtain better results. These results are
already apparent at 6 months after initiating the edu-
cational plans and are significant from 12 months on
(Evidence A). They seem to have more efficacy

when they are performed close to the diagno-
818139,140.

Health personnel involved

— All health-related personnel (paediatricians, pae-
diatric pulmonologists and allergists, nurses, physio-
therapists and pharmacists) who are involved in the
attention of asthmatic children and adolescents
should be involved in their asthma educational
process; however, due to proximity and accessibili-
ty, this should rest mainly on the primary care set-
ting. Paediatric nurses have a key role in this process.
Educational activities will be performed by the tan-
dem Paediatrician-Nurse concurrently and co-ordi-
nately.

Educational levels

— Education should be performed at the individual
and at the group level.

— The individual knowledge of the main concepts
related to asthma allows children and their families to
understand the diagnosis and rationale of investiga-
tions and therapeutic interventions'®. The key points
which should be addressed in the educational
process are shown in table XII.

— The main contribution of group education con-
sists of the exchange of experiences, the freer ex-
pression of fears, and allowing the “group help”. It
is a complementary method which reinforces individ-
ual education but must not substitute it.

Implementation principles

— For an efficient education, health personnel
should change from an “expert role” transmitting in-
formation to a passive child, to a more horizontal role
in which they listen to the needs and the disease ex-
perience of the child and his/her family and establish
a "therapeutic alliance” making a pact about chang-
ing habits and behaviour, thus allowing a greater au-
tonomy for the child3. When the child is old enough

Allergol Immunopathol 2008;36(1):31-52
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Table XII

Key points in asthma education.

Area of knowledge Key Points

Asthma - Concept of asthma (chronic disease,
variability)

- Symptoms: episodes/between episodes

— Bronchial obstruction

- Inflammation

Environment - Anti-tobacco counselling
- Triggering factors (allergens, viruses,
exercise, etc.)

- How to identify and avoid them

- Bronchodilators (rescue medication)

— Anti-inflammatory treatment (maintenance)

- Adverse effects

- Attack (how to recognise it and apply early
measures)

— Immunotherapy

Treatment

Inhalers - Importance of inhaled medication
— Inhalation technique
— Devices maintenance

— Errors/skipped doses

Self-control — PEF. Best personal value
- Symptom registry

— Personalised written action plan

- School attendance
- Sports
— Personal autonomy

Lifestyle

he/she will be allowed to intervene in the decision
taking.

— To perform those plans, some specific objec-
tives should be defined as well as the activities
which are necessary to achieve them™4145,

— For optimal results it is necessary to employ a
combined approach which includes information,
self-control education (through symptoms or PEF), in-
dividual written action plans and periodic control vis-
its (Evidence A)146.147

— Three sessions are considered the minimum for
training and qualifying the child in the use of his/her
own action plan and to enhance the adherence to
treatment.

— The ideal is that this basic education programme
is developed within 6 months of the diagnosis. Reg-
ular visits should be programmed afterwards accord-
ing to the severity of the disease and to the adher-
ence to treatment'® The programme should be
imparted step by step from basic knowledge and
abilities until self-control is achieved. The time for
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and the degree of self-control achievement will not
be the same for all families™®.

— Being education a continuous and progressive
process, the adherence to treatment, the inhalation
technique and the action plan in acute episodes
should be addressed in each visit.

— A clear and understandable language should be
used, including communication techniques which are
capable of motivating the child and his/her family,
based on written information, graphic material, devices
(PEF meters, inhalation demos, etc...) or on any peda-
gogical element which may be useful in specific cases.

— The latest evidence suggests that written action
plans based on symptoms are superior to those
based on PEF measurement with respect to the
number of unscheduled visits to health services,
while they are equivalent in other outcomes such as
the number of attacks requiring oral corticosteroids
or hospital admissions; school absenteeism, lung
function, quality of life and treatment abandon. On
the other hand, most children prefer to use written
action plans based on symptoms rather than on PEF
(Evidence A)'®°. However, PEF measurement could
be useful in selected cases depending on the partic-
ular child and/or family.

— Itis recommended to assess the results to make
sure that the educational programme is achieving the
planned objectives. This assessment is useful as a
strategy of improving the clinical practice and should
be done annually. An objective and efficient method
of assessment are all quality of life scales which are
validated for childhood asthma'#,

Resources needed for education

— The essential resources needed to implement
educative programs are shown in table XIII.

— Furthermore, it is required that health profes-
sionals who treat asthmatic children are properly
trained in the education of those patients.

INHALATION DEVICES
General considerations

— The amount of a drug that is administered to a
child with asthma depends on the type of drug, the
inhalation device, the characteristics of the patient
and the interaction between all these factors.

— Of the several routes for drug administration, in-
halation is the route of choice' 152 (although not all
anti-asthma drugs are available in this form, such as the
leukotriene receptor antagonists and methylxanthines).
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— The prescription of an inhalation device must oc-
cur only after the child and his/her parents have been
trained in its use and have demonstrated satisfactory
expertise (Evidence B). Each specific device should
be specifically trained.

— Re-evaluation of the technique must be a part of
the clinical monitoring sessions.

— In children from 0 to 5 years of age, there is lit-
tle or no evidence on which to base the recommen-
dations indicated.

— In general, and a priori, the age is the factor which
will orient us towards the use of a particular device,
and the border line lies between the ages of 4 and
6% (table XIV).

Metered dose inhalers

Common problems with the administration tech-
nigue mean that over 50 % of the children who re-
ceive treatment with a direct application (without a
spacer) of a MDI benefit much less than when using
other systems'4 Therefore, MDIs directly applied
to the mouth must NOT be used in infancy; they
must always be used with spacers.

Spacers

The use of a spacer with a MDI solves the prob-
lem of coordination, reduces the oropharyngeal de-
position and improves the distribution and amount
of drug that reaches the bronchii'®® (Evidence A). Its
use with inhaled corticosteroids reduces the sys-
temic bioavailability of these drugs and the risk of
their systemic effects'® (Evidence B).

Multiple factors such as the administration tech-
nique or the spacer volume influence the amount of
drug that will eventually reach the airway: a 20 sec-

Table XIiI

Minimum resources needed for the attention and control
of the asthmatic child in a paediatric clinic in the primary
care or hospital setting

Diagnostic resources
- Spirometer with paediatric adaptor and disposable mouth
pieces.
- Peak flow meters
- Material for performing prick tests
- Allergy screening tests according to the specific health area

Educational resources
— Audiovisual educational material
- Placebo inhaler devices
- Spacers
- Symptoms and peak flow diaries
- Treatment written sheets
- Peak flow meters

Treatment resources
- Short acting beta2 agonists for inhalation and nebulisation
- Spacers to be used in several age groups
- Nebuliser
- Pulse oximeter including an infant sensor
- Oxygen

ond delay between MDI triggering and the beginning
of inhalation produces an 80 % reduction of the avail-
able mass of aerosol'’. Puffs should be released one
by one after shaking MDI. Multiple puffs before in-
halation decrease the available amount of aerosol due
to turbulences. Other factors such as the design of
the in and out valve of the spacer, the dead space —es-
pecially if a mask is used- and the spacer material
—anti-electrostatic or not— determine the amount of
available aerosol.

Up to the age of four years, small-volume spacers
are recommended: these are the ones with a face

Table XIV

Inhalation systems in children'®®

Alternative

Choice
<4 years Metered dose inhaler with spacer and face mask
4-6 years Metered dose inhaler with spacer and mouth piece
Nebuliser with face mask
> 6 years Dry powder inhaler

Metered dose inhalers with spacer and mouth piece

Nebuliser with face mask

Metered dose inhaler with spacer and face mask

Nebuliser with mouth piece
Breath-activated metered dose inhaler

In children 5 to 12 years of age there is no significant difference between the efficacy of metered dose inhalers with spacer and that of dry powder

inhalers'®’ (Evidence A).
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mask attached. As nasal breathing in these cases
greatly reduces lung deposition'®®, from four years
on, if possible and if the child is sufficiently coopera-
tive, the patient should move on to a large-volume
spacer with a mouth piece'%16°,

Table XV

Instructions for the use of inhalers

Metered dose inhalers with spacer WITHOUT face mask

- The child may be seated or standing; but always
in a comfortable position.

- Uncover inhaler and put it in a vertical position (L shape)
and shake it hard for at least 5 seconds.

- Insert inhaler in the spacer

- Place the mouth piece in the mouth (avoid interposing
with the teeth) and adjust lips to mouth piece.

- Press out a puff and allow for 5 normal breaths at least,
checking the valve movement (in more collaborative children
2 slow and deep breaths may suffice).

— If more doses are needed, wait 30 seconds and repeat
the previous steps without forgetting to shake inhaler
again.

- Once ended, withdraw inhaler from spacer.

— Clean spacer with water and soap weekly without rubbing,
and letting it air dry.

Metered dose inhalers with spacer WITH face mask

The principles are the same as above, with the following
peculiarities:

- Before using it, it is useful that the child becomes familiar
with the spacer: let him/her hold it, play with it...

- Adapt face mask to the nose and mouth, trying to occlude
the nose.

— At the end of the procedure, clean the child’s face
with water.

Dry powder inhalers

- The child may be seated or standing; but always
in a comfortable position.

- Withdraw cap or casing to open inhaler.

— Maintain inhaler in the correct position
(vertical if Turbuhaler®)

- Charge the dose:

— Turbuhaler: turn the base of the device first to the right
and then to the left untila “click” is heard.

— Accuhaler: push the lever to the top.

- Novolizer: Press the button until a double “click” is heard
and check window for a change from red to green.

— Expire, with the inhaler away from the mouth.

- Place the mouth piece between the lips (holding with teeth)
and inspire quickly and deeply (in Novolizer a double “click”
will be heard)

— Withdraw inhalor from mouth and hold breath for

10 seconds.

- If additional doses are needed, wait 30 seconds and repeat
previous steps.

— Place cap on inhaler and wash mouth.
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Dry-powder inhalers

Dry-powder inhalers do not contain propellants
and the doses are homogeneous, the inhalation tech-
nigue is easier than with the MDI and they are small
and user-friendly, making them easy for the child to
carry. Lung deposition is higher than that achieved
with MDls, but the results are similar when the lat-
ter is used with a spacer.

The amount of drug trapped in the oropharynx is
higher than that occurring with pressurised inhalers
with spacers, but lower than that produced with MDls
without spacers’''62_ The risk of adverse effects in-
creases with the oropharyngeal deposit. The most
common inhalers used are those with a multi-dose
system (Accuhaler, Turbuhaler and Novolizer). With
both systems an inspiratory flow of 30 L/min is
enough. These devices are recommended from
6 years up.

Nebulisers

In the treatment of the acute episode of asthma,
both jet and ultrasonic nebulisers may be used. At
present, the use of nebulisers at home in long-term
treatment is restricted to special cases'®. Ultrasonic
nebulisers should never be used to deliver suspen-
sions; these should always be administered by
means of jet nebulisers.

How to use inhalers

The guidelines for the use of metered dose and
dry powder inhalers are summarized in table XV.

RELATIONSHIP BETWEEN HOSPITAL-BASED
AND PRIMARY CARE PAEDIATRICIANS

General considerations

— The optimum model of assistance to the asth-
matic child and adolescent should include both the
primary care and the hospital based paediatricians in
a coordinated way.

— As most children and adolescents with asthma
suffer from mild or moderate disease and consider-
ing the great importance of health education and
close control in asthma management, it is reasonable
that primary care paediatricians have the most promi-
nent role in the medical attention of these children.
Hospital-based paediatricians have a greater part in
the more severe or brittle asthma.
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— It is necessary that good coordination exists be-
tween all professionals involved in the medical atten-
tion. The organisation of asthma plans should always
be with the collaboration of hospital-based and pri-
mary care paediatricians. If this is the case better re-
sults will be obtained.

— Primary care paediatricians are responsible for
the detection of asthmatic children, and should de-
cide upon their referral to the hospital-based paedia-
trician. Both types of paediatricians should work un-
der the same strategy.

— Each Spanish Autonomic Region should have a
training programme for the management of the asth-
matic child. This plan should include three basic
points: correct use of diagnostic tests (allergy and
lung function), treatment update and education. For
this purpose they should guarantee the preparation
of the dedicated health personnel together with the
necessary equipment (table XIII).

— We consider it mandatory to establish a Nation-
al Plan —over autonomic frontiers— which facilitates
the organisation of the attention to the asthmatic
child/adolescent.

Coordination between hospital-based and
primary care paediatrians

To favour coordination between the two levels, it is
desirable that good communication exists, through:

— Regular personal meetings.

— Computerised clinical history which includes a
specific module for asthma. If there is not a shared
computerised clinical history, it should be necessary
to have available a direct telephone line, intranet and
an email box.

— Referral reports from primary care to hospital-
based paediatricians, including their rationale together
with the diagnostic means and treatment used to date.

— Discharge reports from hospital stating the re-
sults of the tests performed, confirmation (or not) of
the diagnosis of asthma and of its severity and the
recommended treatment.

Criteria for submitting to hospital

—When it is necessary to confirm or complete the
diagnosis after assessment of the clinical history, the
physical examination and the tests available at the
primary care setting.

— When the resources needed for assessing the
potential triggers, or the lung function, are not avail-
able.

Levels of evidence used in this document
Level Sources of evidence®
A Randomised clinical trials, with many data in large
and representative groups with good methodology
B Randomised clinical trials, but with limited amount
of data
C Non-randomised trials, observational studies
D Consensus among experts

— When the child is not well controlled or asthma
worsens, previously checking that classification,
treatment according to it, inhalation technique and
adherence to all therapeutic aspects are correct.

— When children fulfil the criteria of severe, diffi-
cult to control or life-threatening asthma.

— When immunotherapy is considered. In this
case, the complete allergic study prior to the decision
of initiating this therapy should be performed in the
hospital.

Discharge criteria from asthma control
in the hospital

—When referral was due to a diagnostic doubt, the
hospital-based paediatrician will follow the child until
the diagnosis is confirmed or excluded.

— When referral was due to asthma severity or
for a non-favourable evolution of the disease, the
hospital-based paediatrician will maintain child con-
trol until severity is improved or, at least while the
child is on oral corticosteroid maintenance therapy.
When a near-fatal asthma has occurred follow up
will be determined by the hospital-based paedia-
trician.

—When immunotherapy is prescribed:

a) The hospital-based paediatrician will explain to
the children and their families how immunotherapy
will be administered.

b) The initial phase of immunotherapy together
with the first of every batch will be administered un-
der the supervision of the hospital-based team.

¢) In the primary care setting, immunotherapy in-
dicated by his/her allergist/pulmonologist will be ad-
ministered during the maintenance phase, after the
initial phase which is administered at the hospital
outpatient clinic.

d) While immunotherapy lasts, the child should be
seen at least once a year by the hospital-based pae-
diatrician.
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48

Castillo Laita JA et a.—CONSENSUS STATEMENT ON THE MANAGEMENT OF PAEDIATRIC ASTHMA. UPDATE 2007

ACKNOWLEDGEMENTS

We are very grateful to Rosa M. Busquets Monge,
Ernesto Sanchez Sdnchez and Luis Pardos Rocamora
who were part of the first Spanish Consensus for the
Management of Asthmain Paediatrics and wrote part
of the material that was included in it, and has been
incorporated herein. We also wish to thank Mr. An-
thony Carlson for his careful review of the English
translation.

REFERENCES

. Garcia-Marcos L, Quiros AB, Hernandez GG, Guillen-Grima F,

Diaz CG, Urena IC et al. Stabilization of asthma prevalence
among adolescents and increase among schoolchildren
(ISAAC phases | and Ill) in Spain. Allergy 2004; 59: 1301-1307.
Aguinaga O, |, Arnedo PA, Bellido J, Guillen GF, Suarez Varela
MM. [The prevalence of asthma-related symptoms in
13-14-year-old children from 9 Spanish populations. The
Spanish Group of the ISAAC Study (International Study of
Asthma and Allergies in Childhood).]. Med Clin (Barc) 1999;
112:171-175.

Carvajal-Uruena |, Garcia-Marcos L, Busquets-Monge R,
Morales Suarez-Varela M, Garcia dA, Batlles-Garrido J et al.
Variaciones geograficas en la prevalencia de sintomas de
asma en los ninos y adolescentes espanoles. International
Study of Asthma and Allergies in Childhood (ISAAC) fase Il
Espana. Arch Bronconeumol 2005; 41: 659-666.

Jablonski S. Syndrome: le mot de jour. Am J Med Genet
1991; 39: 342-346.

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.

Halonen M, Stern DA, Lohman C, Wright AL, Brown MA,
Martinez FD. Two subphenotypes of childhood asthma that
differ in maternal and paternal influences on asthma risk. Am
J Respir Crit Care Med 1999; 160: 564-570.

Kozyrskyj AL, Mustard CA, Becker AB. Childhood wheezing
syndromes and healthcare data. Pediatr Pulmonol 2003; 36:
131-136.

Kurukulaaratchy RJ, Fenn MH, Waterhouse LM, Matthews
SM, Holgate ST, Arshad SH. Characterization of wheezing
phenotypes in the first 10 years of life. Clin Exp Allergy 2003;
33:573-578.

London SJ, James GW, Avol E, Rappaport EB, Peters JM.
Family history and the risk of early-onset persistent, early-
onset transient, and late-onset asthma. Epidemiology 2001;
12:577-583.

. 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: 133-138.

. Martinez FD. What have we learned from the Tucson Chil-

dren’s Respiratory Study? Paediatr Respir Rev 2002; 3:
193-197.

. Najafi N, Demanet C, Dab |, De Waele M, Malfroot A. Differ-

ential cytology of bronchoalveolar lavage fluid in asthmatic
children. Pediatr Puimonol 2003; 35: 302-308.

. Stein RT, Holberg CJ, Morgan WJ, Wright AL, Lombardi E,

Taussig L et al. Peak flow variability, methacholine respon-
siveness and atopy as markers for detecting different wheez-
ing phenotypes in childhood. Thorax 1997; 52: 946-952.

Allergol Immunopathol 2008;36(1):31-52

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Stein RT, Sherrill D, Morgan WJ, Holberg CJ, Halonen M, Taus-
sig LM et al. Respiratory syncytial virus in early life and risk of
wheeze and allergy by age 13 years. Lancet 1999;354:541-545.
Stevenson EC, Turner G, Heaney LG, Schock BC, Taylor R,
Gallagher T et al. Bronchoalveolar lavage findings suggest
two different forms of childhood asthma. Clin Exp Allergy
1997;27:1027-1035.

Taussig LM, Wright AL, Holberg CJ, Halonen M, Morgan WJ,
Martinez FD. Tucson Children’s Respiratory Study: 1980 to
present. J Allergy Clin Immunol 2003; 111: 661-675.
Morgan WJ, Stern DA, Sherrill DL, Guerra S, Holberg CJ,
Guilbert TW et al. Outcome of Asthma and Wheezing in the
First 6 Years of Life: Follow-up through Adolescence. Am J
Respir Crit Care Med 2005; 172: 1253-1258.
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:
1403-1406.

Kulig M, Bergmann R, Klettke U, Wahn'V, Tacke U, Wahn U.
Natural course of sensitization to food and inhalant allergens
during the first 6 years of life. J Allergy Clin Immunol 1999;
103: 1173-1179.

Sasai K, Furukawa S, Muto T, Baba M, Yabuta K, Fukuwatari
Y. Early detection of specific IgE antibody against house dust
mite in children at risk of allergic disease. J Pediatr 1996; 128:
834-840.

Tarig SM, Matthews SM, Hakim EA, Arshad SH. Egg allergy
in infancy predicts respiratory allergic disease by 4 years of
age. Pediatr Allergy Immunol 2000; 11: 162-167.

Comité de asma de la SEICAP. Guia para la atencién del nifio
asmatico. Protocolo diagnéstico y terapéutico del asma in-
fantil. Allergol Immunopathol (Madr) 2000; 28: 1-63.

Pardos MC, Fuertes Fernandez-Espinar J, Nerin DLP, |, Gon-
zalez Perez-Yarza E. Cuando se considera positivo el test de
broncodilatacion. An Esp Pediatr 2002; 57: 5-11.

pgill C, Malik G, Turner SW. Validation of a hand-held exhaled
nitric oxide analyzer for use in children. Pediatr Pulmonol
2006; 41: 1053-1057.

ATS/ERS recommendations for standardized procedures for
the online and offline measurement of exhaled lower respira-
tory nitric oxide and nasal nitric oxide, 2005. Am J Respir Crit
Care Med 2005; 171: 912-930.

Taylor DR. Nitric oxide as a clinical guide for asthma manage-
ment. J Allergy Clin Immunol 2006; 117: 2569-262.

Smith SR, Strunk RC. Acute asthma in the pediatric emergency
department. Pediatr Clin North Am 1999; 46: 1145-1165.
Smith SR, Baty JD, Hodge D, Ill. Validation of the pulmonary
score: an asthma severity score for children. Acad Emerg
Med 2002; 9: 99-104.

Cates CJ, Rowe BH, Bara A. Holding chambers versus nebu-
lisers for beta-agonist treatment of acute asthma. Cochrane
Database Syst Rev 2002; CD000052-

Castro-Rodriguez JA, Rodrigo GJ. beta-agonists through me-
tered-dose inhaler with valved holding chamber versus nebu-
lizer for acute exacerbation of wheezing or asthma in children
under 5 years of age: a systematic review with meta-analysis.
J Pediatr 2004; 145: 172-177.

Cates CJ, Crilly JA, Rowe BH. Holding chambers (spacers)
versus nebulisers for beta-agonist treatment of acute asth-
ma. Cochrane Database Syst Rev 2006; CD000052-

GINA Ped Guide. http://www ginasthma com/Guidelineitem
asp??11=2&l2=1&intld=49 2006;

British guideline on the management of asthma. http://www
sign ac uk/guidelines/published/support/guideline63/down-
load html 2005;

Benito Fernandez J, Mintegui Raso S, Sanchez Echaniz J,
Vazquez Ronco MA, Pijoan Zubizarreta JI. Eficacia de la ad-
ministracion precoz de bromuro de ipratropio nebulizado en
ninos con crisis de asma. An Esp Pediatr 2000; 53: 217-222.



35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

Castillo Laita JA et a.—CONSENSUS STATEMENT ON THE MANAGEMENT OF PAEDIATRIC ASTHMA. UPDATE 2007 49

Zorc JJ, Pusic MV, Ogborn CJ, Lebet R, Duggan AK. Iprat-
ropium bromide added to asthma treatment in the pediatric
emergency department. Pediatrics 1999; 103: 748-752.
Qureshi F, Pestian J, Davis P, Zaritsky A. Effect of nebulized
ipratropium on the hospitalization rates of children with asth-
ma. N Engl J Med 1998; 339: 1030-1035.

Plotnick LH, Ducharme FM. Combined inhaled anticholiner-
gics and beta2-agonists for initial treatment of acute asthma
in children. Cochrane Database Syst Rev 2000; CD000060-
Everard ML, Bara A, Kurian M, Elliott TM, Ducharme F. Anti-
cholinergic drugs for wheeze in children under the age of two
years. Cochrane Database Syst Rev 2002; CD001279-
Goggin N, Macarthur C, Parkin PC. Randomized trial of the
addition of ipratropium bromide to albuterol and corticos-
teroid therapy in children hospitalized because of an acute
asthma exacerbation. Arch Pediatr Adolesc Med 2001; 155:
1329-1334.

Craven D, Kercsmar CM, Myers TR, O'riordan MA, Golonka
G, Moore S. Ipratropium bromide plus nebulized albuterol for
the treatment of hospitalized children with acute asthma. J
Pediatr 2001; 138: 51-58.

Benito-Fernandez J, Gonzalez-Balenciaga M, Capape-Zache
S, Vazquez-Ronco MA, Mintegi-Raso S. Salbutamol via me-
tered-dose inhaler with spacer versus nebulization for acute
treatment of pediatric asthma in the emergency department.
Pediatr Emerg Care 2004; 20: 656-659.

Tal A, Levy N, Bearman JE. Methylprednisolone therapy for
acute asthma in infants and toddlers: a controlled clinical trial.
Pediatrics 1990; 86: 350-356.

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: 547-551.

Becker JM, Arora A, Scarfone RJ, Spector ND, Fontana-Penn
ME, Gracely E et al. Oral versus intravenous corticosteroids
in children hospitalized with asthma. J Allergy Clin Immunol
1999; 103: 586-590.

Barnett PL, Caputo GL, Baskin M, Kuppermann N. Intra-
venous versus oral corticosteroids in the management of
acute asthma in children. Ann Emerg Med 1997; 29: 212-217.
Scarfone RJ, Fuchs SM, Nager AL, Shane SA. Controlled trial
of oral prednisone in the emergency department treatment of
children with acute asthma. Pediatrics 1993; 92: 513-518.
Schuh S, Reisman J, Alshehri M, Dupuis A, Corey M, Arse-
neault R et al. A comparison of inhaled fluticasone and oral
prednisone for children with severe acute asthma. N Engl J
Med 2000; 343: 689-694.

Nakanishi AK, Klasner AK, Rubin BK. A randomized controlled
trial of inhaled flunisolide in the management of acute asthma
in children. Chest 2003; 124: 790-794.

Butz AM, Riekert KA, Eggleston P, Winkelstein M, Thompson
RE, Rand C. Factors associated with preventive asthma care
in inner-city children. Clin Pediatr (Phila) 2004; 43: 709-719.
Stevens MW, Gorelick MH. Short-term outcomes after
acute treatment of pediatric asthma. Pediatrics 2001; 107:
1357-1362.

Zorc JJ, Scarfone RJ, Li Y, Hong T, Harmelin M, Grunstein L
et al. Scheduled follow-up after a pediatric emergency de-
partment visit for asthma: a randomized trial. Pediatrics 2003;
111: 495-502.

Busquets Monge RM, Escribano Montaner A, Fernandez
Benitez M, Garcia-Marcos L, Garde Garde J, Ibero Iborra M et
al. Consensus statement on the management of paediatric
asthma. Allergol Immunopathol (Madr) 2006; 34: 88-101.
Kuehni CE. Phenotype specific treatment of obstructive air-
ways disease in infancy and childhood: new recommenda-
tions of the Swiss Paediatric Pulmonology Group. Swiss Med
Whkly 2005; 135: 95-100.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

Tal A, Simon G, Vermeulen JH, Petru V, Cobos N, Everard ML
et al. Budesonide/formoterol in a single inhaler versus inhaled
corticosteroids alone in the treatment of asthma. Pediatr Pul-
monol 2002; 34: 342-350.

Van den Berg NJ, Ossip MS, Hederos CA, Anttila H, Ribeiro
BL, Davies PI. Salmeterol/fluticasone propionate (50/100 mi-
crog) in combination in a Diskus inhaler (Seretide) is effective
and safe in children with asthma. Pediatr Pulmonol 2000; 30:
97-105.

Simons FE, Villa JR, Lee BW, Teper AM, Lyttle B, Aristizabal
G et al. Montelukast added to budesonide in children with
persistent asthma: a randomized, double-blind, crossover
study. J Pediatr 2001; 138: 694-698.

Martinez FD. Development of wheezing disorders and asth-
ma in preschool children. Pediatrics 2002; 109: 362-367.
Bisgaard H. Persistent wheezing in very young preschool chil-
dren reflects lower respiratory inflammation. Am J Respir Crit
Care Med 2001; 163: 1290-1291.

Chavasse R, Seddon P, Bara A, McKean M. Short acting beta
agonists for recurrent wheeze in children under 2 years of
age. Cochrane Database Syst Rev 2002; CD002873-
McKean M, Ducharme F. Inhaled steroids for episodic viral
wheeze of childhood. Cochrane Database Syst Rev 2000;
CD001107-

Reinhardt D, Zehmisch T, Becker B, Nagel-Hiemke M.
Age-dependency of alpha- and beta-adrenoceptors on throm-
bocytes and lymphocytes of asthmatic and nonasthmatic
children. Eur J Pediatr 1984; 142: 111-116.

Prendiville A, Green S, Silverman M. Airway responsiveness
in wheezy infants: evidence for functional beta adrenergic re-
ceptors. Thorax 1987; 42: 100-104.

Lodrup Carlsen KC, Pettersen M, Carlsen KH. Is bronchodila-
tor response in 2-yr-old children associated with asthma risk
factors? Pediatr Allergy Immunol 2004; 15: 323-330.
Bisgaard H, Hermansen MN, Loland L, Halkjaer LB, Buchvald
F. Intermittent inhaled corticosteroids in infants with episodic
wheezing. N Engl J Med 2006; 354: 1998-2005.

Guilbert TW, Morgan WJ, Zeiger RS, Mauger DT, Boehmer
SJ, Szefler SJ et al. Long-term inhaled corticosteroids in
preschool children at high risk for asthma. N Engl J Med
2006; 354: 1985-1997.

Bisgaard H, Munck SL, Nielsen JP, Petersen W, Ohlsson SV.
Inhaled budesonide for treatment of recurrent wheezing in
early childhood. Lancet 1990; 336: 649-651.

Bisgaard H, Gillies J, Groenewald M, Maden C. The effect of
inhaled fluticasone propionate in the treatment of young asth-
matic children: a dose comparison study. Am J Respir Crit
Care Med 1999; 160: 126-131.

Connett GJ, Warde C, Wooler E, Lenney W. Use of budes-
onide in severe asthmatics aged 1-3 years. Arch Dis Child
1993; 69: 351-355.

de Blic J, Delacourt C, Le Bourgeois M, Mahut B, Ostinelli J,
Caswell C et al. Efficacy of nebulized budesonide in treat-
ment of severe infantile asthma: a double-blind study. J Aller-
gy Clin Immunol 1996; 98: 14-20.

Gleeson JG, Price JF. Controlled trial of budesonide given by
the nebuhaler in preschool children with asthma. BMJ 1988;
297: 163-166.

Noble V, Ruggins NR, Everard ML, Milner AD. Inhaled budes-
onide for chronic wheezing under 18 months of age. Arch Dis
Child 1992; 67: 285-288.

Teper AM, Colom AJ, Kofman CD, Maffey AF, Vidaurreta SM,
Bergada |. Effects of inhaled fluticasone propionate in chil-
dren less than 2 years old with recurrent wheezing. Pediatr
Pulmonol 2004; 37: 111-115.

Teper AM, Kofman CD, Szulman GA, Vidaurreta SM, Maffey
AF. Fluticasone improves pulmonary function in children
under 2 years old with risk factors for asthma. Am J Respir
Crit Care Med 2005; 171: 587-590.

Allergol Immunopathol 2008;36(1):31-52



50

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

Castillo Laita JA et a.—CONSENSUS STATEMENT ON THE MANAGEMENT OF PAEDIATRIC ASTHMA. UPDATE 2007

Kajosaari M, Syvanen P, Forars M, Juntunen-Backman K. In-
haled corticosteroids during and after respiratory syncytial
virus-bronchiolitis may decrease subsequent asthma. Pediatr
Allergy Immunol 2000; 11: 198-202.

Reijonen T, Korppi M, Kuikka L, Remes K. Anti-inflammatory
therapy reduces wheezing after bronchiolitis. Arch Pediatr
Adolesc Med 1996; 150: 512-517.

Hofhuis W, van der Wiel EC, Nieuwhof EM, Hop WC, Affour-
tit MJ, Smit FJ et al. Efficacy of fluticasone propionate on
lung function and symptoms in wheezy infants. Am J Respir
Crit Care Med 2005; 171: 328-333.

Fox GF, Everard ML, Marsh MJ, Milner AD. Randomised con-
trolled trial of budesonide for the prevention of post-bronchi-
olitis wheezing. Arch Dis Child 1999; 80: 343-347.

Bisgaard H. A randomized trial of montelukast in respiratory
syncytial virus postbronchiolitis. Am J Respir Crit Care Med
2003; 167: 379-383.

Straub DA, Moeller A, Minocchieri S, Hamacher J,
Sennhauser FH, Hall GL et al. The effect of montelukast on
lung function and exhaled nitric oxide in infants with early
childhood asthma. Eur Respir J 2005; 25: 289-294.

Bisgaard H, Zielen S, Garcia-Garcia ML, Johnston SL, Gilles L,
Menten J et al. Montelukast reduces asthma exacerbations
in 2- to 5-year-old children with intermittent asthma. Am J
Respir Crit Care Med 2005; 171: 315-322.

Straub DA, Minocchieri S, Moeller A, Hamacher J, Wildhaber
JH. The effect of montelukast on exhaled nitric oxide and
lung function in asthmatic children 2 to 5 years old. Chest
2005; 127: 509-514.

Sekhsaria S, Alam M, Sait T, Starr B, Parekh M. Efficacy and
safety of inhaled corticosteroids in combination with a
long-acting beta2-agonist in asthmatic children under age 5. J
Asthma 2004; 41: 575-582.

Glass J, Archer LN, Adams W, Simpson H. Nebulised cromo-
glycate, theophylline, and placebo in preschool asthmatic
children. Arch Dis Child 1981; 56: 648-651.

Bertelsen A, Andersen JB, Busch P, Daugbjerg P, Friis B,
Hansen L et al. Nebulised sodium cromoglycate in the treat-
ment of wheezy bronchitis. A multicentre double-blind place-
bo controlled study. Allergy 1986; 41: 266-270.

Conway SP, Houlsby WT. Slow release theophylline in
preschool asthmatics. Arch Dis Child 1986; 61: 1024-1026.
Furfaro S, Spier S, Drblik SP, Turgeon JP, Robert M. Efficacy
of cromoglycate in persistently wheezing infants. Arch Dis
Child 1994; 71: 331-334.

Tasche MJ, van der Wouden JC, Uijen JH, Ponsioen BP,
Bernsen RM, Suijlekom-Smit LW et al. Randomised place-
bo-controlled trial of inhaled sodium cromoglycate in
1-4-year-old children with moderate asthma. Lancet 1997;
350: 1060-1064.

Geller-Bernstein C, Levin S. Nebulised sodium cromoglycate
in the treatment of wheezy bronchitis in infants and young
children. Respiration 1982; 43: 294-298.

Cogswell JJ, Simpkiss MJ. Nebulised sodium cromoglycate
in recurrently wheezy preschool children. Arch Dis Child
1985; 60: 736-738.

Grimfeld A, Holgate ST, Canonica GW, Bonini S, Borres MP,
Adam D et al. Prophylactic management of children at risk for
recurrent upper respiratory infections: the Preventia | Study.
Clin Exp Allergy 2004; 34: 1665-1672.

Baran D. A comparison of inhaled budesonide and be-
clomethasone dipropionate in childhood asthma. Br J Dis
Chest 1987; 81: 170-175.

Price JF, Weller PH. Comparison of fluticasone propionate
and sodium cromoglycate for the treatment of childhood
asthma (an open parallel group study). Respir Med 1995; 89:
363-368.

Petersen W, Karup-Pedersen F, Friis B, Howitz P, Nielsen F,
Stromquist LH. Sodium cromoglycate as a replacement for

Allergol Immunopathol 2008;36(1):31-52

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

1065.

106.

107.

108.

109.

110.

inhaled corticosteroids in mild-to-moderate childhood asth-
ma. Allergy 1996; 51: 870-875.

Peden DB, Berger WE, Noonan MJ, Thomas MR, Hendricks
VL, Hamedani AG et al. Inhaled fluticasone propionate deliv-
ered by means of two different multidose powder inhalers is
effective and safe in a large pediatric population with persis-
tent asthma. J Allergy Clin Immunol 1998; 102: 32-38.

Baker JW, Mellon M, Wald J, Welch M, Cruz-Rivera M, Wal-
ton-Bowen K. A multiple-dosing, placebo-controlled study of
budesonide inhalation suspension given once or twice daily
for treatment of persistent asthma in young children and in-
fants. Pediatrics 1999; 103: 414-421.

Ferguson AC, Spier S, Manjra A, Versteegh FG, Mark S,
Zhang P. Efficacy and safety of high-dose inhaled steroids in
children with asthma: a comparison of fluticasone propionate
with budesonide. J Pediatr 1999; 134: 422-427.

Mellon M. Efficacy of budesonide inhalation suspension in in-
fants and young children with persistent asthma. Budesonide
Inhalation Suspension Study Group. J Allergy Clin Immunol
1999; 104: 191-199.

Long-term effects of budesonide or nedocromil in children
with asthma. The Childhood Asthma Management Program
Research Group. N Engl J Med 2000; 343: 1054-1063.
Nielsen KG, Bisgaard H. The effect of inhaled budesonide on
symptoms, lung function, and cold air and methacholine re-
sponsiveness in 2- to b-year-old asthmatic children. Am J
Respir Crit Care Med 2000; 162: 1500-1506.

Arets HG, Kamps AW, Brackel HJ, Mulder PG, Vermue NA,
van der Ent CK. Children with mild asthma: do they benefit
from inhaled corticosteroids? Eur Respir J 2002; 20:
1470-1475.

Verona E, Petrov D, Cserhati E, Hofman J, Geppe N, Medley
H et al. Fluticasone propionate in asthma: a long term dose
comparison study. Arch Dis Child 2003; 88: 503-509.

Garcia Garcia ML, Wahn U, Gilles L, Swern A, Tozzi CA, Polos
P. Montelukast, compared with fluticasone, for control of
asthma among 6- to 14-year-old patients with mild asthma:
the MOSAIC study. Pediatrics 2005; 116: 360-369.
Szefler SJ, Phillips BR, Martinez FD, Chinchilli VM, Lemanske
RF, Strunk RC et al. Characterization of within-subject re-
sponses to fluticasone and montelukast in childhood asthma.
J Allergy Clin Immunol 2005; 115: 233-242.

Pearlman DS, Lampl KL, Dowling PJ, Jr., Miller CJ, Bonuccel-
li CM. Effectiveness and tolerability of zafirlukast for the treat-
ment of asthma in children. Clin Ther 2000; 22: 732-747.
Knorr B, Matz J, Bernstein JA, Nguyen H, Seidenberg BC,
Reiss TF et al. Montelukast for chronic asthma in 6- to
14-year-old children: a randomized, double-blind trial. Pedi-
atric Montelukast Study Group. JAMA 1998; 279: 1181-1186.
Meyer KA, Arduino JM, Santanello NC, Knorr BA, Bisgaard H.
Response to montelukast among subgroups of children aged
2 to 14 years with asthma. J Allergy Clin Immunol 2003; 111:
757-762.

Bisgaard H, Zielen S, Garcia-Garcia ML, Johnston SL, Gilles L,
Menten J et al. Montelukast reduces asthma exacerbations
in 2- to 5-year-old children with intermittent asthma. Am J
Respir Crit Care Med 2005; 171: 315-322.

Kavuru M, Melamed J, Gross G, LaForce C, House K, Prilla-
man B et al. Salmeterol and fluticasone propionate combined
in a new powder inhalation device for the treatment of asth-
ma: a randomized, double-blind, placebo-controlled trial. J Al-
lergy Clin Immunol 2000; 105: 1108-1116.

Bisgaard H, Le Roux P, Bjamer D, Dymek A, Vermeulen JH,
Hultquist C. Budesonide/formoterol maintenance plus reliev-
er therapy: a new strategy in pediatric asthma. Chest 2006;
130: 1733-1743.

Lundborg M, Wille S, Bjermer L, Tilling B, Lundgren M, Telg G
et al. Maintenance plus reliever budesonide/formoterol com-
pared with a higher maintenance dose of budesonide/for-



111,

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

Castillo Laita JA et a.—CONSENSUS STATEMENT ON THE MANAGEMENT OF PAEDIATRIC ASTHMA. UPDATE 2007 51

moterol plus formoterol as reliever in asthma: an efficacy and
cost-effectiveness study. Curr Med Res Opin 2006; 22:
809-821.

Nguyen WT, Stewart C, Fisher K, Tolley E, Lew DB, Self TH.
Maintenance asthma treatment with fluticasone/salmeterol
combination via Diskus: effect on outcomes in inner-city chil-
dren enrolled in TennCare. Allergy Asthma Proc 2005; 26:
129-134.

O'Byrne PM, Bisgaard H, Godard PP, Pistolesi M, Palmqvist
M, Zhu Y et al. Budesonide/formoterol combination therapy
as both maintenance and reliever medication in asthma. Am
J Respir Crit Care Med 2005; 171: 129-136.

Pohunek P, Kuna P, Jorup C, de Boeck K. Budesonide/for-
moterol improves lung function compared with budesonide
alone in children with asthma. Pediatr Allergy Immunol 2006;
17: 458-465.

Sheikh S, Goldsmith LJ, Howell L, Eid N. Comparison of the
efficacy of inhaled fluticasone propionate, 880 microg/day,
with flunisolide, 1500 microg/day, in moderate-to-severe per-
sistent asthma. Ann Allergy Asthma Immunol 1999; 83:
300-304.

Heuck C, Heickendorff L, Wolthers OD. A randomised con-
trolled trial of short term growth and collagen turnover in
asthmatics treated with inhaled formoterol and budesonide.
Arch Dis Child 2000; 83: 334-339.

Salpeter SR, Buckley NS, Ormiston TM, Salpeter EE.
Meta-analysis: effect of long-acting beta-agonists on severe
asthma exacerbations and asthma-related deaths. Ann Intern
Med 2006; 144: 904-912.

Nelson HS, Weiss ST, Bleecker ER, Yancey SW, Dorinsky
PM. The Salmeterol Multicenter Asthma Research Trial: a
comparison of usual pharmacotherapy for asthma or usual
pharmacotherapy plus salmeterol. Chest 2006; 129: 15-26.
Salmeterol y formoterol: riesgo de reacciones asméticas
graves. Inf Terapeutica SNS 2006; 30: 110-113.

Seddon P, Bara A, Ducharme FM, Lasserson TJ. Oral xan-
thines as maintenance treatment for asthma in children.
Cochrane Database Syst Rev 2006; CD002885-

van der Wouden JC, Tasche MJ, Bernsen RM, Uijen JH, de
Jongste JC, Ducharme FM. Inhaled sodium cromoglycate for
asthma in children. Cochrane Database Syst Rev 2003;
CD002173-

Vignola AM, Humbert M, Bousquet J, Boulet LP, Hedgecock
S, Blogg M et al. Efficacy and tolerability of anti-immunoglob-
ulin E therapy with omalizumab in patients with concomitant
allergic asthma and persistent allergic rhinitis: SOLAR. Aller-
gy 2004, 59: 709-717.

Holgate ST, Chuchalin AG, Hebert J, Lotvall J, Persson GB,
Chung KF et al. Efficacy and safety of a recombinant anti-im-
munoglobulin E antibody (omalizumab) in severe allergic asth-
ma. Clin Exp Allergy 2004; 34: 632-638.

Walker S, Monteil M, Phelan K, Lasserson TJ, Walters EH.
Anti-IgE for chronic asthma in adults and children. Cochrane
Database Syst Rev 2006; CD003559-

Abramson MJ, Puy RM, Weiner JM. s allergen immunother-
apy effective in asthma? A meta-analysis of randomized con-
trolled trials. Am J Respir Crit Care Med 1995; 151: 969-974.
Abramson M, Puy R, Weiner J. Immunotherapy in asthma: an
updated systematic review. Allergy 1999; 54: 1022-1041.
Abramson MJ, Puy RM, Weiner JM. Allergen immunothera-
py for asthma. Cochrane Database Syst Rev 2000;
CD001186-

Abramson M, Puy R, Weiner J. Allergen immunotherapy for
asthma. Cochrane Database Syst Rev 2003; 4: CD001186-
Bousquet J, Lockey R, Malling HJ. WHO position paper. Al-
lergen immunotherapy: therapeutic vaccines for allergic dis-
eases. Allergy 1998; 53 (Suppl.): 1-42.

Canonica GW, Passalacqua G. Noninjection routes for im-
munotherapy. J Allergy Clin Immunol 2003; 111: 437-448.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

Wilson DR, Torres LI, Durham SR. Sublingual immunotherapy
for allergic rhinitis. Cochrane Database Syst Rev 2003;
CD002893-

Lockey RF, Benedict LM, Turkeltaub PC, Bukantz SC. Fatali-
ties from immunotherapy (IT) and skin testing (ST). J Allergy
Clin Immunol 1987; 79: 660-677.

Alvarez-Cuesta E, Bousquet J, Canonica GW, Durham SR,
Malling HJ, Valovirta E. Standards for practical allergen-spe-
cificimmunotherapy. Allergy 2006; 61 Suppl 82: 1-20.
Pham-Thi N, de Blic J, Scheinmann P. Sublingual im-
munotherapy in the treatment of children. Allergy 2006;
61 Suppl 81: 7-10.

Bousquet J. Sublingual Immunotherapy: Validated! Allergy
2006; 61: 5-6.

National Institutes of Health.National Heart LaBIl. Expert
Panel Report 2. Guidelines for the diagnosis and manage-
ment of asthma. NIH Publication N° 02-5075, 2002; p.
Global Strategy for Asthma Management and Prevention.
Bethseda (Maryland, USA): National Institutes of Health.Na-
tional Heart, Lung, and Blood Institute, 2005; p.

Gibson PG, Powell H, Coughlan J, Wilson AJ, Abramson M,
Haywood P et al. Self-management education and regular
practitioner review for adults with asthma. Cochrane Data-
base Syst Rev 2003; CD001117-

Gibson PG, Powell H. Written action plans for asthma: an ev-
idence-based review of the key components. Thorax 2004;
59: 94-99.

Guevara JP, Wolf FM, Grum CM, Clark NM. Effects of educa-
tional interventions for self management of asthma in chil-
dren and adolescents: systematic review and meta-analysis.
BMJ 2003; 326: 1308-1309.

Wolf FM, Guevara JP, Grum CM, Clark NM, Cates CJ. Educa-
tional interventions for asthma in children. Cochrane Data-
base Syst Rev 2003; CD000326-

Kamps AW, Brand PL, Kimpen JL, Maille AR, Overgoor-van
de Groes AW, Helsdingen-Peek LC et al. Outpatient manage-
ment of childhood asthma by paediatrician or asthma nurse:
randomised controlled study with one year follow up. Thorax
2003; 58: 968-973.

Kamps AW, Roorda RJ, Kimpen JL, Overgoor-van de Groes
AW, Helsdingen-Peek LC, Brand PL. Impact of nurse-led
outpatient management of children with asthma on health-
care resource utilisation and costs. Eur Respir J 2004, 23:
304-309.

Roman Pinana J, Korta Murua J, Neira Rodriguez A, Martinez
Fernandez M. Educacién y autocuidados en el asma. En:
Cobos Barroso N, Gonzalez Perez-Yarza E editors. Barcelona:
Ergon, 2003; p. 635-655

Plan Regional de Atencién al Nino y Adolescente con Asma
(PRANA). Direccién Regional de Salud Publica. Consejerfa de
Salud y Servicios Sanitarios. Gobierno del Principado de As-
turias, 2002; p.

Asma en la edad pediatrica. Proceso asistencial integrado.
Consejerfa de Salud. Junta de Andalucia 2003, 2003; p.
Toelle BG, Ram FS. Written individualised management plans
for asthma in children and adults. Cochrane Database Syst
Rev 2004; CD002171-

Gibson PG, Ram FS, Powell H. Asthma education. Respir
Med 2003; 97: 1036-1044.

Dominguez Aurrecochea B, Lora Espinosa A, Fernandez
Carazo C, Praena Crespo M, Monton Alvarez J. Educacion
sanitaria y asma. En: Cano Garcinuno A, Diaz Vazquez C,
Monton Alvarez J editors. Asma en el nino y en el adoles-
cente. Barcelona: Ergon, 2004; p. 159-184

Diaz Vazquez C. Educacioén sanitaria a padres y ninos con
asma. FMC 1999; 6: 611-623.

Bhogal S, Zemek R, Ducharme FM. Written action plans for
asthma in children. Cochrane Database Syst Rev 2006; 3:
CD005306-

Allergol Immunopathol 2008;36(1):31-52



52

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Castillo Laita JA et a.—CONSENSUS STATEMENT ON THE MANAGEMENT OF PAEDIATRIC ASTHMA. UPDATE 2007

Newman SP, Clarke SW. Therapeutic aerosols 1-physical and
practical considerations. Thorax 1983; 38: 881-836.

Clarke SW, Newman SP. Therapeutic aerosols 2-Drugs avail-
able by the inhaled route. Thorax 1984; 39: 1-7.

O'Callaghan C, Barry PW. How to choose delivery devices for
asthma. Arch Dis Child 2000; 82: 185-187.

Pedersen S, Frost L, Arnfred T. Errors in inhalation technique
and efficiency in inhaler use in asthmatic children. Allergy
1986; 41: 118-124.

Pauwels R, Newman S, Borgstrom L. Airway deposition and
airway effects of antiasthma drugs delivered from me-
tered-dose inhalers. Eur Respir J 1997; 10: 2127-2138.
Brown PH, Greening AP, Crompton GK. Large volume spacer
devices and the influence of high dose beclomethasone
dipropionate on hypothalamo-pituitary-adrenal axis function.
Thorax 1993; 48: 233-238.

O’Connell EJ. Optimizing inhaled corticosteroid therapy in
children with chronic asthma. Pediatr Pulmonol 2005; 39:
74-83.

Lowenthal D, Kattan M. Face masks versus mouth pieces for
aerosol treatment of asthmatic children. Pediatr Pulmonol
1992; 14: 192-196.

Séanchez Jiménez J, Gairi J, Miré X, Cobos N. Tractament in-
halatori en el nen. Dispositius i técniqgues d'administracié en
nens menors de 5 anys (l). Pediatr Catalana 1998; 58: 89-97.
Sénchez Jiménez J, Gairi J, Miré X, Cobos N. Tractament in-
halatori en el nen. Dispositius i tecniques d'administracié en

Allergol Immunopathol 2008;36(1):31-52

161.

162.

163.

164.

1665.

166.

167.

nens de més de 5 anys (ll). Pediatr Catalana 1998; 58:
231-251.

Taburet AM, Schmit B. Pharmacokinetic optimisation of asth-
ma treatment. Clin Pharmacokinet 1994; 26: 396-418.
Bisgaard H, Klug B, Sumby BS, Burnell PK. Fine particle mass
from the Diskus inhaler and Turbuhaler inhaler in children with
asthma. Eur Respir J 1998; 11: 1111-1115.

Newhouse MT. Asthma therapy with aerosols: are nebulizers
obsolete? A continuing controversy. J Pediatr 1999; 135: 5-8.
Martinez F, Godfrey S. Management of wheezing in infants
and preschool children. En: Wheezing disorders in the
preschool child. 1st. New York: Martin Dunitz, 2003; p.
123-143

Escribano Montaner A, Ibero Iborra M, Garde Garde J, Gart-
ner S, Villa Asensi J, Perez Frias J. Protocolos terapéuticos en
asma infantil. En: Protocolos Diagndéstico-terapéuticos AEP.
Neumologia y Alergia. Madrid: Asociacion Espafnola de Pedi-
atria, 2003; p. 187-210

Plaza Moral V, Alvarez Gutierrez FJ, Casan Clara P, Cobos Bar-
roso N, Lopez Vina A, Llauger Rosellé MA et al. Guia espafio-
la para el manejo del asma (GEMA). Arch bronconeumol
2003; 39 (Supl. 15): 1-42.

Ram FS, Wright J, Brocklebank D, White JE. Systematic re-
view of clinical effectiveness of pressurised metered dose in-
halers versus other hand held inhaler devices for delivering
beta (2)agonists bronchodilators in asthma. BMJ 2001; 323:
901-905.



	Consensus statement on the management of paediatric asthma. update 2007�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Introduction����������������������������������������������������
	Assessment of the child with recurrent wheezing children younger than 3 years of age����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Management of the acute episodes in paediatrics general considerations����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Long-term management in paediatrics�������������������������������������������������������������������������������������������������������������������������
	Inhalation devices general considerations�������������������������������������������������������������������������������������������������������������������������������������������
	Relationship between hospital-based and primary care paediatricians general considerations����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
	Acknowledgements����������������������������������������������������������������
	References����������������������������������������������


