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Method

In order to standardize the method for finding and classifying
evidence and the recommendations in this guide, all the editors
were given training in methodological aspects by collaborators
from the Cochrane Latin American Center. In order to identify
publications, the usual procedure for preparing clinical practice
guidelines was followed' and the reference lists of the main
international clinical practice guidelines were reviewed?* in order
to identify the main systematic reviews and clinical trials. These
guidelines were found in specialized databases (National Guideline
Clearinghouse, National Library of Guidelines) and in the TRIP
medical literature meta-search engine database. The databases of
the Centre for Reviews and Dissemination (DARE and HTA database)
and The Cochrane Library were consulted to identify systematic
reviews and evaluations of additional technologies. To complete
the search the data was updated to include any systematic reviews
and relevant studies in the major electronic databases of original
studies (MEDLINE, CENTRAL and EMBASE) that were published
after the search dates.

To assess the quality of the evidence, an alphabetical classification,
which graded the quality of the information into four categories (A,
B C, D), was employed (Table 1). This classification reflects the level
of confidence in the results that were obtained in the studies
available?. Category A corresponds to a high level of quality and
category D to a very low level of quality. The confidence in the results,
in the case of category A, is high and it is improbable that subsequent
studies could modify their findings. In contrast, in the case of the
lower categories, such as C or D, confidence is low or very low, and it
is very likely that later studies could alter the results or even the
rationale underlying them.

However, as the editors of this guide, we understand that although
this classification is very useful for categorizing evidence designed to
assess the therapeutic efficacy of drugs or other interventions, it
tends to underrate other equally important studies, such as trials on
the diagnostic efficacy of certain tests or epidemiological data. This
is why in this guide much of the evidence available for evaluating
important studies on the suitability of certain diagnostic tests has
been graded with a C.

Given the recent appearance of new approaches to classifying the
quality of evidence based on other aspects in addition to study
design’, future updates of GEMA will try to reflect these changes in
the way it develops its recommendations. This time certain
conceptual aspects and basic features of the GRADE system (http://
www.gradeworkinggroup. org/) have been included, although this
system has not been applied in any strict sense °.

Once the quality (confidence in the results) of the studies at our
disposal had been classified, the strength of our recommendations
had to be classified, meaning our confidence that compliance with a
particular recommendation would lead to more benefits than risks.
To establish the strength of recommendations, the quality of the

Table 1
Classification of the quality of the evidence obtained from searches

Evidence category

A SR of RCT with or without MA and RCT with a low risk of bias. The evidence
is based on a substantial number of well designed studies with consistent
results.

B SR of RCT with or without MA and RCT with a moderate risk of bias. The
evidence is based on a limited number of studies and/or inconsistent
results.

C The evidence is from non-randomized, observational or uncontrolled
studies.

D Clinical experience or scientific literature hat cannot be included in
category C.

RCT: randomized clinical trials; MA: meta-analysis; SR: systematic reviews (modified
from GINA 20062).

information (based on the above mentioned classification), the risk-
benefit ratio of interventions, the costs and the values and preferences
of patients were considered. Then, the recommendations were
classified into two types: strong and weak recommendations (in
favour of or against). Strong recommendations (R1 recommendations)
are those the group that drew up the guidelines are convinced will
be associated with more benefits than risks. For this type of
recommendation the text uses expressions such as “it is
recommended” or “we ought to”. Weak recommendations (R2
recommendations) are those for which there is uncertainty as to
whether their application would entail more benefits than risks and
the language they use includes expressions such as “it might be
considered” or “it could be regarded as”.

Introduction
Definition

Asthma is a syndrome that includes various phenotypes that
share similar clinical manifestations but have etiologies that are
likely to be different. This makes it difficult to propose a precise
definition; the commonly used definitions merely describe its clinical
and physiopathological features. From a pragmatic point of view,
it could be defined as a chronic inflammatory disease of the
respiratory tract, whose pathogenesis involves various types of
cells and inflammation mediators. It is a process that is partly
determined by genetic factors and is characterized by bronchial
hyperresponsiveness and varying degrees of airflow obstruction,
which is total or partially reversible, either as a result of
pharmacological action or spontaneous.

Prevalence

Asthma prevalence varies ostensibly worldwide, ranging from 2%
in Tartu (Estonia) to 11.9% in Melbourne (Australia). The prevalence
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List of Acronyms

ACQ Asthma control questionnaire LRA Leukotriene receptor antagonist
ACT Asthma control test mg Milligram
API Asthma predictive index mmHg Millimetres of mercury
AR Allergic rhinitis MT Methacholine test
ARIA Allergic rhinitis and its impact on asthma n Sample population
Bd Bronchodilation NARES Non-allergic rhinitis with eosinophilia syndrome
BDT BronchodilatoryBronchodilator test NEB Nebulized
BHR Bronchial hyperresponsiveness NIMV Non-invasive mechanical ventilation
CAN Asthma control in children NKTC Natural killer T cell
COPD Chronic obstructive pulmonary disease NSAID Non-steroidal anti-inflammatory drug
CoxX Cyclooxygenase 0, Oxygen
CT Clinical trial OA Occupational asthma
CT Computerized tomography OR Oral route
DCA Difficult to control asthma PaCo, Arterial carbon dioxide pressure
e/ Each Pao, Arterial oxygen pressure
EAACI European Academy of Allergology and Clinical Immunology PEF Peak expiratory flow
ECRHS European Community Respiratory Health Survey RADS Reactive airway dysfunction syndrome
ED Emergency department RCT Randomized clinical trial
ELISA Enzyme linked immunosorbent assay Rint Measurement of resistance by the interruptor technique
ER Endovenous route RR Relative risk
FDA Food and Drug Administration SAE Severe asthma exacerbation
EEESSe Forced expiratory flow from 25 to 75% of FVC Sao, Oxyhemoglobin saturation (percentage)
EENS Fractional exhaled of nitric oxide SAB,AA Short-acting 8, adrenergic agonist
FEV, Forced expiratory flow during the first second sBCT Specific bronchial challenge test
FVC Forced vital capacity SEAIC Spanish Allergology and Clinical Immunology Society
GC Glucocorticoids SEICAP Spanish Clinical Inmunology and Paediatric Allergy Society
GEMA Spanish Asthma Management Guide SEMERGEN  Spanish Society of Primary Care Doctors
GINA Global Initiative for Asthma semFYC Spanish Family and Community Medicine Society
GRAP Primary Respiratory Care Society SEMG Spanish Society of General and Family Practitioners
H Hour SENP Spanish Paediatric Respiratory Disease Society
HEPA High-Efficiency Particulate Air SEORL Spanish Otorhinolaryngology Society
HTL Helper T lymphocyte SEPAR Spanish Respiratory Disease and Thoracic Surgery Society
ICSIGC Inhaled glucocorticoids SMART Strategy of Maintenance and Reliever Therapy
ICU Intensive care unit TL T lymphocyte
Ig Immunoglobulin TLC Total lung capacity
IL Interleukin TNFa Alpha tumoral necrosis factor
10S Impulse oscillometry WAA Work-aggravated asthma
P Pressurized inhaler WAO World Allergy Organization
ISAAC International Study of Asthma and Allergy in Childhood X' Per minute
IT Immunotherapy B,AA B, adrenergic agonist
Kg Kilogram g Microgram
LAB,AA Long-acting B, adrenergic agonist
Table 3

of wheezing in the last 12 months varies from 4.1% in Mumbai (India)
to 32% in Dublin (Ireland)®”. [c]

In Spain the prevalence of asthmatic symptoms in children has
remained constant over the last eight years in those aged 13-14
years, while there has been a significant increase in the 6-7 year age
group (Tables 3 and 4). In adults the prevalence is lower than in
Britain, Ireland, America and central European countries. In this
country the European Respiratory Health Study identified rates of
4.7% in Albacete, 3.5% in Barcelona, 1.1% in Galdakano, 1% in Huelva
and 1.7% in Oviedo; 52% of the people who had asthma had not been
diagnosed and up to 26% of these, despite having frequent symptoms,
did not receive any treatment®®. In the IBERPOC study, which assessed
people from 40 to 69 years of age, 4.9% declared that they had been
diagnosed as having asthma, and the prevalence was higher in
women',[c]

Pathogenesis

The inflammation of the respiratory tract is associated with
bronchial obstruction and hyperresponsiveness, which causes the
symptoms. However, how these phenomena are interrelated has not
been clearly established, as occurs in the case of the relationship
between the intensity of the inflammation and asthma severity'% The
inflammatory process is quite consistent in all asthma phenotypes,
although there may be certain differences between patients and at
different stages of the disease®. [c]

Prevalence of asthma symptoms in children aged 13-14 years in the ISAAC Study in
Spain™

BOYS GIRLS TOTAL

1993 2002 1993 2002 1993 2002

Prevalence in the last year

Wheezing 9.0 9.3 96 92 9.3 9.2
Number of wheezing episodes
1-3 5.9 1.8 0.7 64 21 0.8
4-12 6.6 17 0.7 6.4 1.9 0.8
>12 6.2 1.8 0.7 64 20 0.8
Disturbed sleep as a result of
wheezing
< 1 night/week 24 08 29 08 25 07
> 1 night/week 30 08 2.5 0.7 29 08

Wheezing which impairs speech 2.0 2.0 2.2 2.0 21 2.0
Prevalence at some stage in life

Wheezing 185 177 175 180 18.0 178

Asthma Diagnosis 117 138 90 11.8 104 128

Values expressed in percentages

The pattern of inflammation in asthma is similar to that of other
allergic diseases. It involves the activation of mastocytes, an increase
in the number of activated eosinophils and the cooperation of T
lymphocytes with a predominantly Th2 cytokine profile and natural
killer cells (Table 5). The structural cells of the respiratory tract have
a vital role in its pathogenesis, as they not only serve as a target, but
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Table 4
Prevalence of asthma symptoms in children aged 6-7 years in the ISAAC Study in
Spain"

BOYS GIRLS TOTAL

1993 2002 1993 2002 1993 2002

Prevalence in the last year

Wheezing 70 10.7 53 8.2 6.2 9.4
Number of wheezing episodes
1-3 50 85 4.0 6.2 45 7.4
4-12 1.2 17 0.8 1.5 1.0 1.6
>12 0.3 0.5 0.2 04 02 0.4
Disturbed sleep as a result of
wheezing
< 1 night/week 2.6 4.3 19 3.2 2.3 3.7
> 1 night/week 0.8 14 0.6 13 0.7 14
Wheezing that impairs speech 1.2 19 0.8 1.4 1.0 1.6
Prevalence at some stage in life
Wheezing 21.0 329 178 262 209 295
Asthma Diagnosis 77 129 49 9.0 6.3 10.9

Values expressed in percentages

Table 5
Inflammatory cells involved in asthma

T lymphocytes (TL): their numbers are increased in the respiratory tract and there is
an imbalance in the TLh1/Th2 ratio, with a predominance of Th2'"2. Levels of TL
regulators are reduced and levels of NK T lymphocytes are increased.

Mastocytes: their numbers are increased in the epithelium and there is infiltration
of the smooth muscle of the wall of the bronchial tubes, which is linked to the
development of bronchial hyperresponsiveness'. Their activation prompts the
release of mediators that have a bronchoconstrictor and pro-inflammatory effect.
They produce cytokines that maintain and promote inflammation.

Eosinophils: their numbers are increased in the respiratory tract of the majority of
people with asthma and their number correlates with its severity. They are
activated and their apoptosis is inhibited. They contain inflammatory enzymes
responsible for epithelial damage and they produce mediators that intensify the
inflammatory response’.

Neutrophils: their numbers are increased in the respiratory tract of some patients
with severe asthma during exacerbations, in patients who are smokers and in
cases of work-related asthma'.

Dendritic cells: they present antigens that interacts with cells that regulate the
lymphatic glands and stimulate the production of Th2 lymphocytes.

Macrophages: they can be activated by allergens by means of receptors with a low
affinity for IgE and they release mediators that boost the inflammatory
response®.

Table 6
Cells and structural elements of the respiratory tract involved in asthma

Bronchial epithelium: it is damaged with a loss of ciliated and secretory cells. The
epithelium releases mediators that promote inflammation. Pollutants and viral
respiratory infections can stimulate their production and damage the epithelium.
The repair process after epithelial damage is usually abnormal, increasing the
obstructive lesions that occur in asthma?'.

Bronchial smooth muscle: it contributes to obstruction as a result of its hypertrophy,
contraction and production of pro-inflammatory mediators, which are similar to
those of epithelial cells.

Endothelial cells: in bronchial circulation they participate in the recruitment of
inflammatory cells from blood vessels to the respiratory tract by expressing
adhesion molecules.

Fibroblasts and myofibroblasts: these are stimulated by inflammation mediators and
growth factors. They are implicated in the remodeling of the respiratory tract.

Cholinergic nerves of the respiratory tract: they can be activated, causing
bronchoconstriction and mucus secretion. Sensory nerves can cause symptoms,
such as coughing and chest tightness, and can release inflammatory
neuropeptides?.

also play an active part in the inflammatory and repair processes that
take place in the respiratory tract (Table 6). The cellular interactions
that make this inflammatory process possible occur via cell mediators
and molecules with a wide range of functions (Table 7).

Table 7
Molecules involved in the asthma inflammatory process

Chemokines: these are expressed by epithelial cells and are important in the
recruitment of inflammatory cells to the respiratory tract.

Cysteine leukotrienes: potent bronchoconstrictors released by mastocytes and
eosinophils.

Cytokines: they direct and modify the inflammatory response in asthma and
possibly determine its severity. The most important cytokines are derived from
Th2 L: IL-5 promotes eosinophil activation; IL-4 is necessary for the differentiation
of Th2 L and IL-13, in conjunction with the latter, is important for IgE synthesis.

Immunoglobulin E (IgE): the antibody responsible for the activation of the allergic
reaction. It binds to the cell surface by attaching itself to a high-affinity receptor,
found in mastocytes, basophils, dendritic cells and eosinophils.

Table 8
Mechanisms of airway obstruction in asthma

Contraction of bronchial smooth muscle: this is the predominant mechanism
underlying the narrowing of the airways that is reversed by bronchodilators.

Edema of the airways: a result of the microvascular exudate produced in response to
inflammatory mediators.

Hypersecretion of mucus: the results of an increase in the number of caliciform cells
in the epithelium and the increased size of the submucous glands. Moreover, there
is an accumulation of inflammatory exudates that can form mucus plugs.

Structural changes of the respiratory tract: subepithelial fibrosis, as a result of the
deposition of collagen and protein-glucan complexes beneath the basal
membrane; smooth muscle hypertrophy and hyperplasia, and an increase in blood
vessel circulation and greater permeability of the bronchial wall.

Table 9
Trigger factors for asthma exacerbations

Direct Factors

- Viral respiratory infection
- Tobacco

- Cold and humid conditions
Indirect Factors

- Allergens
- Atmospheric pollutants

- Physical exercise - Drugs
- Food allergens and additives (e.g.) - Sinusitis
- Menstruation

- Pregnancy - Gastroesophageal reflux

- Storms and thermal inversion

There is known as often a thickening of the reticular layer of the
basal membrane, known as subepithelial fibrosis*, hypertrophy and
hyperplasia of bronchial smooth muscle’, blood vessel proliferation
and dilation’, and hyperplasia of the mucous glands and
hypersecretion, which are associated with a progressive loss of lung
function that cannot be prevented or is not entirely reversible using
current therapy?. This phenomenon, known as “remodeling”,
meaning that the patient responds only partially to treatment?*. [c]

Physiopathology

The main physiological feature of an asthma exacerbation is
narrowing of the airways and subsequent obstruction of the airflow,
which is characteristically reversible. It is produced as a result of
contraction of the bronchial smooth muscle, edema and the
hypersecretion of mucus (Table 8).

Various trigger factors (Table 9) can cause an exacerbation. Acute
allergen-induced bronchoconstriction occurs as a result of the release
of mastocyte mediators. NSAIDs can also cause acute airway obstruction
in some patients by means of a mechanism which is not dependent on
IgE. Other stimuli, such as exercise, cold air or non-specific irritants
can cause acute airway obstruction. The intensity of the response to
these stimuli is related to the underlying inflammation.

The variation or fluctuation of symptoms and lung function over
time, even on the same day, in excess of circadian physiological
changes, is a typical feature of asthma that can be determined by
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Table 10
Mechanisms of bronchial hyperresponsiveness

Table 12
Phenotypes or developmental models of children with wheezing symptoms?°

Excessive contraction of the smooth muscle of the respiratory tract. It may be the
result of an increase in the volume and/or contractility of bronchial smooth
muscle cells.

Decoupling of airway contraction as a result of bronchial inflammation. It may lead
to excessive narrowing and a loss of the peak contraction threshold when
bronchoconstrictor substances are inhaled.

Thickening of the walls of airways. This increases narrowing, due to the contraction
of bronchial smooth muscle.

Sensitized sensory nerves. As a result of the inflammation, they may stimulate
exaggerated bronchoconstriction in response to sensory stimuli.

Table 11
The most common asthma processes associated with wheezing in children

Newborn and very young infants (0-3 months)

- Bronchopulmonary dysplasia

- Congenital abnormalities of the laryngeal region (laryngomalacia, paralysis of the
vocal cords, laryngeal angiomatosis, cysts and tumours).

- More serious congenital defects of the trachea and airways (tracheomalacia,
bronchomalacia, tracheal or bronchial stenosis and tracheoesophageal fistula).

- Vascular rings or laryngeal membranes

Older b-b (3-12 months)

- Croup

- Cystic fibrosis

- Gastroesophageal reflux/aspiration

- Cardiac abnormalities

Children over 12 months of age

- Aspiration of a foreign body

- Primary ciliary dyskinesia

- Bronchiolitis obliterans

- Congenital lung and respiratory tract abnormalities

- Vocal cord dysfunction (adolescents)

daily peak expiratory flow (PEF) measurement and is known as
variability.

As the disease becomes more persistent and the inflammation
progresses, other factors contribute to the restriction of airflow:
oedema of the airways, hypersecretion of mucus and the formation
of plugs composed of cell exudates and mucous remains (Table 8).

A characteristic, although not exclusive, feature of the disease is
the phenomenon known as bronchial hyperresponsiveness (BHR).
Inflammation is a crucial factor for determining the level of BHR,
which is defined as an “exaggerated bronchoconstrictive response to
a range of physical, chemical or biological stimuli”, but it is not the
only one. The level of BHR partially correlates with the clinical
severity of asthma and with inflammation markers, although not
very closely?. Structural changes, neuroregulatory dysfunction and
hereditary factors also have an influence?. Anti-inflammatory
treatment improves asthma control and reduces BHR, but does not
eradicate it entirely?’ (Table 10). [c]

Differential characteristics of childhood asthma

Although asthma symptoms are similar at any age, in childhood
there are features which distinguish it from its adult form. The
differences are more relevant in infants and pre-school children and
they affect the diagnosis, the estimation of severity, the degree of
control, and the development of the disease and its treatment. The
most appropriate definition in this age group is the one agreed
upon by the Third International Paediatric Consensus: “recurrent
wheezing and/or persistent coughing in a situation in which there is
a likelihood of asthma and other less common diseases have been
ruled out”, From the age of 6-7 years the definitions of general
consensuses can be applied. An asthma diagnosis must take into
account certain considerations and exclude other respiratory diseases
that can also be expressed by wheezing symptoms, which means
diagnosis must be differential (Table 11). [p]

Early-stage transitory wheezing

- Onset during the first year of life, remitting when the child is about 3 years old

- Negative IgE and/or prick tests with no atopic features or history

- Impaired lung function at birth with low values at 16 years of age.

- Bronchial hyperresponsiveness and peak expiratory flow (PEF) variability tests are
negative at age 11.

- Risk factors: mother smoked during pregnancy, male, premature birth, living with
older siblings and/or attending a nursery.

Persistent non-atopic wheezing

- Wheezing generally starts during the first year of life and persists when the child
is 6 years of age.

- Both sexes are equally affected

- Negative IgE and prick tests, with no atopic features or history

- Lung function is normal at birth and has deteriorated from 6 to11 years

- Bronchial hyperresponsiveness that lessens with age

- Wheezing usually disappears during adolescence

Atopic wheezing

- The first episode occurs after the first year of life and it predominates in males

- Raised IgE levels and/or positive prick tests, atopic family traits and history.

- Lung function is normal at birth, but worsens until the child is 6 and then
stabilizes below normal levels

- Bronchial hyperresponsiveness

- Tends to persist during adolescence

Table 13
Asthma Predictive Index (API). Criteria and characteristics**-3

Major criteria

- Medical diagnosis in one of the parents

- Medical diagnosis of atopic eczema

- Sensitization to some form of aeroallergen

Minor criteria

- Presence of allergic rhinitis diagnosed by a doctor (at 2-3 years of age)

- Wheezing not related to colds

- Peripheral eosinophilia equivalent to or higher than 4%

- Sensitization to milk, eggs or peanuts

Characteristics of the Asthma Predictive Index (API)

- Infants, with more than 3 wheezing episodes a year during the first 3 years of life,
who meet one of the major criteria or two minor criteria

- Sensitization 16%-specificity 97%

- Positive predictive value of 77%- Negative predictive value of 68% with respect to
the likelihood that babies with recurrent wheezing will develop asthma by the
time they reach school age (6-13 years).

Longitudinal epidemiological cohort and population studies in
children have demonstrated that there are different models, also
known as “phenotypes”, for the development of recurrent bronchial
obstruction that takes the form of a cough and wheezing symptoms
throughout childhood (Table 12)%. The classification of a child into a
particular phenotype is useful for establishing treatment and
prognosis. [c]

There is currently a Predictive Index for defining asthma risk
(API). It is used to predict the likelihood that a baby with recurrent
wheezing will develop persistent atopic asthma by the time he or
she reaches school age 3°-32 (Table 13).

Diagnosis
Clinical features

A diagnosis of asthma should be considered when there are
characteristic clinical symptoms and signs, such as dyspnoea, coughing,
wheezing and tightness of the chest. These symptoms are usually
variable, occurring predominantly at night and early in the morning,
and are caused by different trigger factors (viral infections, allergens,
cigarette smoke, exercise, etc.). Seasonal variations and a family and
personal history of atopy are important aspects to be considered?*34,
However, none of these symptoms and signs are specific for asthma,
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Table 15
Reversibility and daily variability criteria recommended for asthma diagnosis

Table 14
Differential diagnosis between asthma and COPD
Asthma COPD

Age of onset At any age After the age of 40
Smoking Irrelevant Virtually always a feature
Presence of rhinitis, conjunctivitis ~ Frequent Infrequent

and dermatitis
Family history Frequent Cannot be evaluated

Variability of symptoms Yes No
Reversibility of obstruction Significant Usually less significant
Response to glucocorticoids Very good Indeterminate or variable

which is why an objective diagnostic test, usually a respiratory function
test, needs to be included. The physical examination may be normal,
wheezing being the most characteristic sign, although it is not specific
to asthma and may even be absent in severe attacks. [c]

When asthma is suspected, a differential diagnosis that admits
the possibility of other obstructive respiratory diseases, including
COPD, must be made. Table 14 includes some of the most relevant
differences between these two diseases.

Pulmonary Function

Adults

The main functional changes that occur in asthma are airflow
obstruction, its reversibility and variability, and bronchial
hyperresponsiveness. [c]

Reversibility FEV, post Bd - FEV, pre Bd = 200 ml
and
FEV, post Bd - FEV, pre Bd
FEV, pre Bd
maximum PEF - minimum PEF )
maximum PEF + minimum PEF /2 /
No of days

X 100 = 12%

Daily variability Z (

>20%

FEV,: forced expiratory volume during the first second; PEF: peak expiratory flow; Bd:
bronchodilation.

Spirometry is the diagnostic test of first choice, as the algorithm for
the proposed diagnostic process indicates (Fig. 1). The main parameters
to be determined are forced vital capacity (FVC) and forced expiratory
volume during the first second (FEV,). The reference values must be
adjusted to the age and ethnic group/race of each patient. Obstruction
is defined as “a FEV, [FVC coefficient which falls below the lower cut-off
point for the reference values, which are arbitrarily set at 0.7"3°. However,
this criterion may result in the obstruction being overestimated in
elderly people®. A reduced FEV, confirms obstruction, helps to establish
its severity and indicates a greater risk of exacerbations*¢. Nevertheless,
many asthma patients have a spirometry test result with readings that
approximate reference values or that may even show a non-obstructive
(restrictive) pattern due to air entrapment. [c]

For the bronchodilation test we recommend administering four
successive puffs of 100pg of salbutamol, or its equivalent, using a

Asthma symptoms

Spirometry with bronchodilator test

WITHIN REFERENCE LIMITS
FEV,/FVC Ratio > 0.7

OBSTRUCTIVE PATTERN
FEV,/FVC Ratio < 0.7

[
Negative bronchodilator
response
AFEV, <12%

Positive bronchodilator
response *

AFEV, 212% and =200 ml

l

ASTHMA = e

(The diagnosis will be confirmed

Negative bronchodilator
response
AFEV, <12%

‘ Nitric oxide (FEyo)

Positive bronchodilator
response *
AFEV, 212% and =200 ml

Oral glucocorticoid (prednisone
40 mg/day) for 14-21 days ***

Variability > 20%
—l home-measured i © _}
peak expiratory
flow (PEF) > <20%
and/or
Nitric oxide | ™ A )
FE
(FEno) | N
d/
— +m —
Ly Bronchoconstriction H |
et | Negative >

when a good response to
treatment is also verified.

Otherwise, reevaluate)

and repeat spirometry

Reevaluation

*In children an increase of 12% is sufficient for the response to be regarded as positive, even if it is less than 200 ml.

**In cases in which the bronchoconstriction test is negative, a diagnosis of eosinophilic bronchitis should be considered.

Normalization

of asthma

symptoms

Persistence
of obstructive
pattern

***As an alternative inhaled glucocorticoids can be used at very high doses (1,500-2,000 p.g of fluticasone) taken three or four times a day over a period of 2-8 weeks.

Figure 1. Algorithm for asthma diagnosis.
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Table 16
Recommendations

Table 17
Recommendations

The diagnosis of asthma must be based on objective measurements of R2
functional impairment. Spirometry is the test of choice.

An asthma diagnosis should be considered when there is daily variability of PEF R2
(peak expiratory flow) exceeding 20% or a raised exhaled nitric oxide fraction
(FEyo) in patients who have not used glucocorticoids, especially if it is
associated with a reduced FEV,.

Non-specific bronchoprovocation must be taken into consideration to rule outa R2
diagnosis of asthma.

pressurized inhaler with a spacing chamber, and then repeating the
spirometry test 15 minutes later. A positive response (in other words,
significant bronchodilatation) is regarded as an increase in FEV, of
12% or more and of 200 ml or more with respect to the baseline value
(Table 15)%. An alternative criterion of bronchodilatation is an
increase in peak expiratory flow (PEF) greater than 60 I/minute or
20%". Reversibility can also be identified by an improvement in FEV,
or PEF after two weeks of systemic glucocorticoid treatment (40 mg/
day of prednisone or its equivalent) or 2-8 weeks of inhaled
glucocorticoids(1,500-2,000 mg/day of fluticasone or its equivalent),.
Although characteristic of asthma, reversibility of bronchial
obstruction is not found in all patients. [c]

Excessive variability or fluctuation in pulmonary function over
time is essential for the diagnosis and control of asthma. The most
recommendable daily variability index is the amplitude of PEF with
respect to the mean average over a minimum of 1-2 weeks and
recorded prior to medication (Table 15)*°. A PEF variability exceeding
20% is indicative of asthma®. [c]

The identification of an excessive response to a bronchoconstrictor
(bronchial hyperresponsiveness) may be useful in patients with
normal pulmonary function who are clinically suspected of having
asthma. Direct agents, such as methacholine or histamine, or indirect
agents, such as adenosine monophosphate, manitol or hypertonic
saline solution can be used*. The latter show a better correlation
with inflammation and greater sensitivity to the effect of
glucocorticoids*. Furthermore, manitol offers the advantage that it
can be administered using a dry powder inhaler. [c]

Bronchial hyperresponsiveness is analyzed in terms of sensitivity
or threshold values, by determining the dose or concentration that
produces a 20% decrease in FEV, with respect to its post-dilution
value*4, Bronchial challenge is highly sensitive but exhibits limited
specificity*, so it is more useful for excluding than for confirming a
diagnosis of asthma. Bronchial hyperresponsiveness is also present
in other diseases, such as allergic rhinitis, COPD, bronchiectasis,
cystic fibrosis or cardiac insufficiency. [c]

Exhaled nitric oxide fraction (FE,) is a non-invasive way of
measuring eosinophilic inflammation of the respiratory tract. The
procedure for its determination has been standardized* and,
although there is a certain level of discrepancy amongst different
studies, the upper limit for normal values is from 20 to 30 ppb¥. It is
highly sensitive and specific for diagnosing asthma in non-smokers
who do not take inhaled glucocorticoids*, especially if it is associated
with a reduced FEV *. However, a normal FE, value does not exclude
an asthma diagnosis, especially in non-atopic individuals?. [c]

Children

Respiratory function tests are less useful for classifying asthma
severity in children than in adults; most children with asthma, even
moderate or severe forms, have a FEV, which falls within the range
of reference values®. [c]

Respiratory function in children who cooperate. The functional
diagnosis of asthma in children who cooperate (children over 6 years
of age) is similar to that of adults. Forced spirometry combined with
a bronchodilator test is the most useful procedure for diagnosing and

Spirometry in conjunction with a bronchodilator test is recommended to R2
confirm a diagnosis of asthma and to objectively assess its severity in all
children who are able to cooperate appropriately.

It is advisable for asthmatic children who require continuous treatment to R2
undergo regular spirometric evaluations at least once a year.

The measurement of FE,, must be considered in the diagnosis and monitoring R2
of asthma in children. A high FE, value in a child with symptoms
suggestive of asthma makes the diagnosis more reliable. A high FE, value
in a child who is being treated with inhaled glucocorticoids should lead
us to suspect non-compliance. In a child, a FE,, value above 49 ppb,
when treatment has been withdrawn, should lead us to suspect a possible
relapse.

monitoring asthma. The FEV, /FVC ratio correlates better with asthma
severity than FEV, in children®. [c]

In children, a bronchodilator test is regarded as positive when the
increase in FEV, with respect to its baseline value is greater than or
equivalent to 12%. The requirement to exceed 200 ml cannot be met
because the pulmonary volume in children is smaller and depends
on their height. [c]

In children with obstruction and no bronchodilator response it
may be useful to administer a cycle of oral glucocorticoids at a dosage
of 1 mg/kg for two weeks to confirm the reversibility of the
obstruction®.

Only a small percentage of children aged 5 to 19 years are able to
use a spirometer in accordance with ERS/ATS regulations when
expiration lasts longer than six seconds. Children are able to exhale
all the air in 2-3 seconds so an expiration lasting this long can be
treated as valid as long as the flow/ volume curve does not tail off
abruptly or the volume/time curve has no plateau, even though it
may be short. Less demanding criteria of reproducibility are also
acceptable: 100 ml or 10% of FEV 3'. [c]

FEF,; .5, correlates with the degree of non-specific bronchial
hyperresponsiveness®'->3, Its inter-subject reproducibility over time
is much less than for FEV,, which reduces its usefulness in clinical
practice®. [c]

If a child undergoes a spirometry test together with a
bronchodilator test and the diagnosis of asthma is inconclusive,
bronchial challenge tests can be used to demonstrate bronchial
hyperresponsiveness. The bronchoprovocation test during exercise is
of special interest with children, as it is relatively easy to perform,
reproducible and highly specific for diagnosing asthma, although not
very sensitive. [c]

Respiratory function in pre-school children. Until recently it was
considered impossible to perform forced spirometry in children
under the age of 6. However, with the right methodology it is possible
to conduct reliable spirometric tests in children as young as three. It
is essential to use appropriate reference values and not to extrapolate
the values of older children>->’, Sometimes the expiration time in
these children may be less than a second, so the most useful value
will be FEV,, . and not FEV 3. [c]

Other tests that may be useful in managing pre-school children
with asthma include forced impulse oscillometry (IOS), the
measurement of occlusion resistances (Rint), flow volume/tidal
volume curve analysis or the measurement of resistances by
plethysmography, although these procedures are usually used in
specialized laboratories. Recently, the ATS/ERS regulations on lung
function in pre-school children were published?®. In infants the most
widely used technique is rapid thoracic-abdominal compression.
Baseline tests of pulmonary function are not very useful for diagnosing
asthma in pre-school children, since it is more helpful to demonstrate
a bronchodilator response or to employ a bronchial challenge test
using one of the techniques mentioned above. [p]



8 V. Plaza et al / Arch Bronconeumol. 2009;45(Supl 7):2-35

Table 18
Standard aeroallergen battery* used for prick tests

Table 19
Comparison of in vivo (prick) and in vitro (specific IgE) diagnostic tests

Mites Dermatophagoides pteronyssinus
Dermatophagoides farinae
Lepidoglyphus destructor

Epithelia Cat, dog
Cockroaches Blatella orientalis
Blatella germanica
Pollen Cypress, plane trees, olive, grass mixture, Artemisia, Parietaria,
Salsola
Fungi Alternaria, Cladosporium, Aspergillus, Penicillium

*Other allergens that are suspicious because of clinical history or geographical
prevalence can be added (modified by Heinzerling®?).

In order to conduct reliable lung function tests in children,
especially pre-school children, it is essential to have access to nursing
personnel who have been specially trained in pulmonary function
techniques designed for children and laboratories adapted for testing
children. [p]

The FE,, measurement is useful for determining levels of
eosinophilic bronchial inflammation in children*. A FE, value above
17 ppb offers a sensitivity of 81% and a specificity of 80% for predicting
eosinophilic phenotype asthma® [c]. If nitric oxide is measured using
electrochemical analyzers, FE,, values are slightly higher (range 20-
30 ppb). Inhaled glucocorticoid treatment reduces FE,, concentration
and its measurement after treatment helps to assess the degree of
compliance. A FE, value less than 49 ppb four weeks after withdrawal
of inhaled glucocorticoids shows a sensitivity of 71% and a specificity
of 93% for estimating whether asthma is in remission; a higher value
increases the likelihood of relapse®'. Its usefulness in children who
cannot or who fail to cooperate is still under investigation. It is
essential to perform measurements following a correctly standardized
methodology*. [c]

Allergy diagnosis

The aim of an allergy test is to determine the allergens that
influence the development of asthma or its exacerbations, and it
should be performed on every asthma patient with persistent
symptoms. On the basis of clinical records, exposure to aeroallergens,
the seasonal variation of symptoms and when and where they appear
(at home, at work/school, in the patient’s free time) are assessed,
together with the patient’s personal history (especially rhinitis) or a
family history of atopy (asthma, rhinitis, eczema, food allergies). The
selection of suspected aeroallergens (pollen, mites, fungi, animal
epithelia or occupational allergens) varies, depending on the patient’s
clinical history and the geographical region in questionS? (Table 18).

Prick tests are the diagnostic method of choice (Table 19)%, even
in small children®. They have a high predictive value and show good
correlation with other in vitro or bronchoprovocation diagnostic
tests. For their correct interpretation it is necessary to know the
variables that affect both their results (drugs, age, seasonal variations,
dermographism, etc.) and their assessment (crossreactivity between
allergens, panallergens, etc®. [c]

The measurement of serum IgE specific to individual allergens
has the same clinical significance as the prick test, but is less sensitive
and more specific®. Although its titration does not correlate with
severity, it is more likely that symptoms will be persistent when
specific IgE levels are raised for prolonged periods®. Although its
predictive value is good, the determination of IgE to different
allergens in the same assay is only justified when screening for
allergic disease, given its cost-effectiveness profile®’. [c]

The results of prick tests or the measurement of specific circulating
IgE determine the sensitization to allergens, but they do not predict
their clinical transcendence, just as in some asymptomatic patients
positive results can be obtained. This is why, in the end, it is necessary

Advantages of the Prick Test Advantages of the Specific IgE Assay

More sensitive

Cheaper

Immediate assessment

Results are visible to the patient
Safe and minimally invasive
Extensive battery of allergens

More specific

Knowledge of the technique is not required

Allergenic extracts are not required

No risk of systemic reactions

Does not interfere with taking medication

Can be performed in patients with eczema or
dermographism

Table 20
Recommendations

In persistent asthma it is advisable to assess the potential role of aeroallergens R2
by clinical evaluation and prick or IgE tests. It is important to base the diagnosis
on the concordance between the clinical history and diagnostic tests.

to evaluate the clinical relevance of the sensitizations to allergens
identified. Similarly, a specific bronchial challenge tests can be
performed when there is a discrepancy between the clinical history
and the sensitization results obtained, and in the case of occupational
asthma®s. [c]

Classification of adult asthma

Asthma Severity

Asthma has generally been classified in accordance with its
severity®®-7!, although it is difficult to assess, especially when the
patient is already receiving anti-inflammatory treatment. Its severity
is an intrinsic aspect of the disease and it reflects the intensity of any
physiopathological abnormalities”. It is important to remember that
the severity of the disease includes both the intensity of the process
and its response to treatment’. Traditionally, the disease has been
divided into four categories: intermittent, mild persistent, moderate
persistent and severe persistent asthma?. [p]

The classification of asthma in accordance with its severity is
useful in the initial assessment of an asthma patient because the
choice of treatment, dosage and treatment regimen depend on the
severity of the disease®®", [p]

Severity is a feature of asthma that is not necessarily constant, but
can vary over time (months or years), so it is necessary to reevaluate
it regularly. Severity is easier to establish in a patient who is not
receiving maintenance treatment or treatment to control asthma.
Nevertheless, severity can also be determined in a patient whose
asthma is controlled, depending on the therapeutic stage to which he
has been assigned, in other words on the basis of the amount of
medication which is required to keep the disease under control™7>.
Asthma severity is determined by the most affected parameter. Table
21 shows the different levels of adult asthma.

Control

Asthma control is the extent to which the manifestations of
asthma are absent or reduced by therapeutic interventions and to
which treatment targets are met™7>, To a large extent, control reflects
the suitability of asthma treatment”™ (Fig. 2). However, there is
another factor that differs from one patient to another that must be
taken into account. This factor is the response to treatment or the
ease and speed with which control is achieved”. Although the term
“control” is broad in meaning and can include all clinical and
physiopathological aspects of asthma, for practical purposes it
includes the clinical features of the disease (symptoms and
exacerbations) and lung function tests. [p]

Depending on its level of control, asthma has been arbitrarily
classified into: well controlled, partially controlled and poorly
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Table 21
Classification of asthma severity in adults

Intermittent Mild Persistent

Moderate Persistent Severe Persistent

Daily symptoms No (2 days or less a week)

More than 2 days a week

Daily symptoms Continuous symptoms a week)

(several times a day)

Relief medication (short-acting @,  NO (2 days or less a week) More than 2 days a week, but not Every day Several times a day
adrenergic agonist) every day
Nocturnal symptoms No more than twice a month More than twice a month Quite often Often
Limitations on activity None Some limitation A fair degree of limitation Considerable
Pulmonary function (FEV, or PEF) > 80% > 80% > 60% - < 80% <60
theoretical percentage
Exacerbations None One or none a year Two or more a year Two or more a year

FEV,: forced expiratory volume in the first second; PEF: peak expiratory flow.

Adequate 4—m—> Inadequate

Mild

Severe

Good % Poor

Figure 2. How asthma severity and control are related. To a large extent the level of
control reflects the suitability of treatment. Some patients have severe asthma that
is difficult to control (DCA). (Modified by Osborne?).

controlled asthma, in accordance with the criteria in Table 222
However, this classification has not been validated from a clinical
point of view. Some asthma patients can achieve good control of
symptoms and pulmonary function and at the same time experience
frequent exacerbations, while other patients have daily symptoms
and very few exacerbations. When severity or control is assessed,
these factors must be taken into account. [p]

Therefore, when we try to minimize the clinical expression of
asthma, we need to bear in mind two key aspects®: on the one hand,
the manifestations of the disease which are present on a day-to-day

Table 22
Classification of asthma control in adults

basis (current control) and, on the other, its future consequences
(future risk), as indicated in Figure 3. [p]

When we use the term “current control”, control is defined as the
ability to prevent the presence of symptoms during the day or at
night and the frequent use of rescue medication to relieve these
symptoms, the maintenance of lung function within or close to
normal limits, the absence of limitations on daily life, including
family, social, occupational or school activities and physical exercise
and finally the satisfaction of the expectations of the patient and his
family with regard to the care he receives. [p]

With respect to the term “future risk”, control includes the
absence of severe exacerbations, the avoidance of visits to emergency
departments and hospitalizations, the prevention of a progressive
loss of lung function or, in the case of children, abnormal lung
development and finally the prescription of optimal pharmacotherapy
with minimal or no side effects. [p]

The concepts of severity and control are used as follows in the
treatment of asthma:

- Determination of severity before initiating treatment. When the
disease is first assessed, if the patient is not receiving maintenance
treatmentits severity must be evaluated (see previous classification)
and used for guidance purposes in choosing the pharmacological
treatment and making other therapeutic decisions. Once the
patient is being treated, the severity of the disease is determined
in accordance with the minimal medication requirements needed
to maintain control”. Thus, controlled patients in therapeutic stage
1 will have intermittent asthma, in stage 2 mild persistent asthma,
in stages 3 and 4 moderate persistent asthma and in stages 5 and 6
severe persistent asthma (Table 23). [p]

- Evaluation of control in order to adjust treatment. Once asthma
treatment has begun, the clinical and therapeutic management of
the disease must aim to achieve and maintain control. As such, the

WELL controlled (all of the following)

PARTIALLY controlled (any
measure in any week)

POORLY controlled

Daytime symptoms None or < 2 days a week
None
None
None or < 2 days a week

Limitation of activities

Symptoms at night or on waking

Need for relief (rescue) medication
(short-acting B, adrenergic agonist)

Pulmonary function

FEV, > 80% theoretical value
PEF > 80% best personal value
Validated symptom questionnaires
ACT >20
ACQ <0.75
Exacerbations None

> 2 days a week If > 3 asthma features are partially

controlled
Any activity
Any
> 2 days a week
< 80% theoretical value
< 80% best personal value
16-19 <15
>15 not applicable
> 1/year > 1 in any week

FEV,: forced expiratory volume in the first second; PEF: peak expiratory flow; ACT: asthma control test; ACQ: asthma control questionnaire.
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Achievement

Current Control

ASTHMA CONTROL

Reduction

=

Defined by

Symptoms Relief
medication
Activity Pulmonary
function

Defined by

Exacerbations

Adverse effects
of treatment

Deterioration /

instability

Impairment

of pulmonary
function

Figure 3. Terms that define and determine level of control.

Table 23
Classification of asthma severity when it is well controlled by treatment (distributed
into stages)

Severity Intermittent Persistent
Mild Moderate Severe
Minimum treatment  Stage 1 Stage 2 Stage 3 or Stage 5 or
requirements to stage 4 stage 6

achieve control

level of control will determine decisions about maintenance
treatment and dose adjustment, in accordance with the therapeutic
steps or stages shown in the corresponding section. [p]

Methods for measuring control

According to our definition of control, a combination of tests need to
be used for its evaluation””. The basic tool for assessing the control of the
process is the ongoing medical follow-up visit. At these visits the
presence of symptoms is evaluated, as well as the signs of disease
activity, the presence of exacerbations and visits to ED departments, the
influence of the disease on the patient’s daily life and activity, the
presence of possible side effects and, finally, and of crucial importance,
therapeutic adherence, which includes reminding the patient about his
self-care plan and the steps to be taken when there is decompensation,
always trying to reinforce the relationship between medical personnel
and the patient at each visit. [c]

In order to facilitate and standardize the evaluation of control
there are various questionnaires that are simple and easy for the
patient to complete. The Asthma Control Test (ACT)’®” and the
Asthma Control Questionnaire (ACQ)%8! have been validated and
culturally adapted for use in Spain. The ACT has a more detailed
validation so it can be used in daily clinical practice, given that it has
well defined cut-off points. A score equivalent to or higher than 19 is
very consistent with well controlled asthma, scores from 19 to 16
with asthma that is partially or not well controlled and scores lower
than 15 with poorly controlled asthma’-7°, [c]

There are specific tools validated and adapted to provide Spanish
versions for measuring the quality of life of adults®? and children
with asthma®:. However, currently their use is considered more
appropriate for research purposes than for clinical practice. Moreover,
their application is usually quite time-consuming, despite the
availability of abbreviated versions®*. For both reasons their use is
not recommended in daily clinical practice3. [c]

Table 24
Recommendations

Asthma severity must be established at the onset, when the patient is not R2
receiving treatment. If the patient is already being treated, severity must be
determined in accordance with the minimum maintenance treatment
requirements needed to achieve control.

Control must be evaluated regularly and treatment must be adjusted to R2
achieve and maintain control. Control has two basic components: current
control and future risk.

It is advisable to determine the level of asthma control by means of regular R2
medical follow-up visits, which consist of taking well structured and
extensive medical notes, a detailed physical examination and a forced
spirometry test.

The level of control can be assessed objectively by means of validated R2
symptom questionnaires (ACT and ACQ) and, in individualized cases, by
measuring inflammatory biomarkers.

The second tool for controlling the disease is forced spirometry.
FEV, measurements are capable of adjusting what we have defined
as current control more accurately’” and also provides data for
estimating the future risk of exacerbations®. It is a good way of
quantifying the progressive and irreversible loss of pulmonary
function. [c]

The usefulness of so-called non-invasive markers of inflammatory
activity for measuring asthma control continues to be a matter of
debate and the subject of intense research, especially the
determination of FE, Recent studies, including a meta-analysis,
have demonstrated that their measurement does not add any benefits
to traditional monitoring defined by guidelines®s#’. Nevertheless,
these markers are useful in certain groups of patients. The cytological
analysis of sputum samples may have a role to play in assessing the
control of adult patients with severe asthma characterized by
multiple exacerbations, thus significantly reducing the incidence of
exacerbations®s. [c]

Classification of childhood asthma

Asthma severity

Traditional classifications based on adult asthma are difficult to
apply to children, especially when they are very small. Childhood
asthma is essentially episodic, sometimes involving serious attacks,
but with few symptoms in the interludes between exacerbations.
The level of severity depends on the symptoms (number of attacks
and the situation between attacks: basically, tolerance of exercise
and nocturnal symptoms), the need for a rescue bronchodilator and
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Table 25
Classification of the severity of asthma in children

Occasional Episodic

Frequent Episodic

Moderate persistent Severe persistent

Lasting a few hours or days < one
every 10-12 weeks
Maximum 4-5 attacks/year

Episodes

Inter-crisis symptoms
exercise
Wheezing -
Nocturnal symptoms - -
Relief medication (short-acting - -
B, adrenergic agonist)
Pulmonary Function
FEV, > 80% < 80%
PEF Variability <20% <20%

< one every 5-6 weeks
Maximum 6-8 crises/year

No symptoms with good tolerance of No symptoms

With intense effort

> one every 4-5 weeks Frequent

Mild Frequent

With minimum effort
> 2 nights a week
> 3 days a week

With moderate effort
< 2 nights a week
< 3 days a week

> 70% - < 80% <70%
>20% - < 30% >30%

FEV,: forced expiratory volume in the first second; PEF: peak expiratory flow.

respiratory function test values. In young children, in whom it is not
possible to perform a pulmonary function test, severity is classified
exclusively in accordance with symptomatology. [p]

Two major patterns have been defined in children: episodic and
persistent asthma. Episodic asthma may be occasional or frequent,
depending on the number of attacks. Persistent childhood asthma
cannot be treated as if it were a mild disease, but rather as at least
moderate or severe? (Table 25). [p]

Childhood asthma is a disease that is highly variable over time. It
can even vary throughout the year, which makes classification
difficult. Most young children only have asthma during viral infections
and, consequently, they may have moderate or severe asthma in the
winter and have no symptoms in the spring and summer. [p]

Other patients, for example children who are allergic to pollen,
will only have asthma in the spring (this occurs most often in regions
with a continental climate). To classify a case correctly, it is necessary
to specify asthma trigger factors in a particular patient and its level
of control, as well as its severity. [p]

The disease must be classified when the patient is not receiving
any treatment. Once asthma is controlled, the medication required to
ensure a child is symptom-free will be a better indication than his
symptoms of how severe the condition is. [p]

Control

There are various questionnaires that estimate the extent to
which asthma is controlled in children, but the only one that has
been validated in Spanish is the CAN (Childhood Asthma Control)
questionnaire (Table 26). There is a version for children from 9 to 14
years of age and another for parents (children from 2 to 8 years),
which evaluates nine questions about clinical symptoms in the
preceding four weeks and scores the results from 0 (good control) to
36 (poor control). A patient’s asthma is regarded as poorly controlled
when his score is 8 or higher®. In addition to clinical control, which
is evaluated by means of the CAN questionnaire, it is important to
assess lung function by spirometry and probably to control
inflammation by measuring FE,.

Maintenance Treatment
Targets

The main aim of asthma treatment is to achieve and maintain
control of the disease as soon as possible, as well as to preventing
exacerbations and chronic airflow obstruction, and to reduce
mortality. Treatment targets (Table 28), both in terms of controlling
daily symptoms (current control) and preventing exacerbations and
the progressive loss of pulmonary function (future risk), can be
achieved in the vast majority of patients if they receive suitable
treatment.

Table 26
Childhood Asthma Control Questionnaire (CAN)%®

1. During the last four weeks, how often
have you coughed during the day
without having a cold?

4. More than once a day.
3. Once a day.

2.3 to 6 times a week.
1. Once or twice a week.
0. Not at all.

2. During the last four weeks, how often
have you coughed at night without
having a cold?

4. More than once a night.
3. Once a night.

2.3 to 6 times a week.

1. Once or twice a week.
0. Not at all. 1. Very seldom.

3. During the last four weeks, how often 0. Never.
have you had whistling sounds in your 8. During the last four weeks, how many
chest or wheezing symptoms during times has he/she had to go to the ED
the daytime? department because of his/her
4, More than once a day. asthma?

3. Once a day. 4. More than 3 times.
2. 3 to 6 times a week. 3. Three times.

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

4. More than once a night.
3. Once a night.

2.3 to 6 times a week.

1. Once or twice a week.
0. Not at all.

7. When the child does exercise (plays,
runs, etc.) or laughs a lot, does he
have a cough or whistling sounds in
his/her chest/wheezing symptoms?

4. Always.
3. Nearly always.
2. Sometimes.

1. Once or twice a week. 2. Twice.
0. Not at all. 1. Once.
4. During the last four weeks, how often 0. Not at all.

have you had whistling sounds in your 9. During the last four weeks, how many
chest or wheezing symptoms at night? times has the child been admitted to
4, More than once a night. hospital because of his/her asthma?
3. Once a night. 4. More than three times.

2.3 to 6 times a week. 3. Three times.

1. Once or twice a week. 2. Twice.
0. Not at all. 1. Once.
5. During the last four weeks, how often 0. Not at all.

has it been difficult for you to breathe
during the daytime?

4. More than once a day.

3. Once a day.

2.3 to 6 times a week.

1. Once or twice a week.

0. Not at all.

To achieve these objectives a comprehensive strategy, which is
individualized in the long term and based on optimal adjusted
pharmacological treatment and supervision measures, environmental

Table 27
Recommendations

Childhood asthma should be classified when the child is receiving no R2
treatment.

With the aim of classifying asthma correctly, as well as its severity, in children =~ R2
it is important to identify its trigger factors and to establish the level of
control.
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Table 28
Asthma treatment targets

Current control

- Prevention of symptoms in the daytime, at night and during physical exercise.
- Use of a short-acting B, agonist no more than two days a week.

- Maintenance of normal or virtually normal lung function.

- No restrictions on daily life and physical exercise.

- Fulfilment of the expectations of patients and their families.

Future risk

- Prevention of exacerbations and mortality.

- Minimization of the progressive loss of lung function.

- Avoidance of the adverse effects of treatment.

Table 29
Characteristics of inhaled B, adrenergic agonists

Drug Quantity inhaled (ug) Time required to take effect (minutes)
Pressurized Dry Powder Onset Maximum  Duration
Inhaler
Short-acting drugs
Salbutamol 100 100 3-5 60-90 180-360
Terbutaline - 500 3-5 60-90 180-360
Long-acting drugs
Formoterol 12 4.5-9-12 3-5 60-90 660-720
Salmeterol 25 50 20-45 120-240 660-720

control and asthma education, must be followed*°. Pharmacological
treatment must be adjusted in accordance with the level of patient
control, without forgetting the most effective therapeutic options,
safety and the cost of the various alternatives, taking into account
the patient’s satisfaction with the level of control achieved. Regular
patient assessment is required to determine whether targets are
being met. There are validated questionnaires that estimate
objectively the level of control of the disease. [c]

Prevention of exacerbations and control of asthma

Asthma treatment must follow a comprehensive plan, agreed
upon by the doctor and the patient (and eventually his/her family),
in which the targets, the means to achieve them and the procedures
for their modification or adaptation to the changing circumstances of
the disease must be clearly defined. The distinction between the
terms current control and future risk as different aspects of control
is important, because it has been reported that they may respond
differently to treatment®’. For example, some patients may achieve
good daily control of asthma and yet they suffer exacerbations. [c]

Treatment must be continually adjusted so that the patient is
always controlled. This cyclical way of adjusting treatment implies
that asthma control must be assessed objectively (Table 22), and that
the patient must be treated to achieve control and have regular
check-ups to maintain control. In other words, if asthma is not well
controlled, the treatment must progress through as many therapeutic
stages as necessary in order to ensure control is achieved. [p]

If asthma has been controlled for at least three months,
maintenance treatment can gradually be reduced to determine the
minimal therapeutic needs required to maintain control®2 [c]

Drugs for treating asthma are classified as control or maintenance
and relief medications, the latter also being called “rescue” drugs.
Control or maintenance medications, which must be administered
every day for prolonged periods, include inhaled or systemic
glucocorticoids, leukotriene antagonists, prolonged-action 8,
adrenergic agonists, slow-release theophylline and monoclonal anti-
IgE antibodies (omalizumab). Chromones have fallen into disuse, due
to their lower efficacy.

Relief medications are used as needed to rapidly treat or prevent
bronchoconstriction and they include (selected) inhaled short-acting

B, adrenergic agonists (Table 29) and inhaled anticholinergics
(ipratropium bromide).

The six therapeutic stages (Fig. 4) for achieving asthma control
are:

Stages

Stage 1. The first step consists of using inhaled short-acting 8,
adrenergic agonists (salbutamol or terbutaline) exclusively as needed.
Stage 1 is only for patients with occasional and mild daytime
symptoms (a maximum of two days a week and short-lived episodes),
no nocturnal symptoms and asthma that well controlled. The patient
should be asymptomatic between episodes and maintain normal
pulmonary function, although he is not exempt from the risk of
suffering exacerbations. For the vast majority of patients the
treatment indicated for fast symptomatic relief is an inhaled short-
acting B, adrenergic agonist®. [a]

The use of an inhaled short-acting B, adrenergic agonist as
required more than two days a week to treat symptoms (except
when it is used preventively before exercise) indicates inadequate
control of asthma and requires maintenance therapy to be initiated
or increased®. Inhaled short-acting B, adrenergic agonists
administered 10-15 minutes in advance are the drugs of choice for
preventing bronchoconstriction induced by exercise®. [a]

An inhaled anticholinergic is only recommended as relief
medication in rare cases of intolerance to inhaled short-acting B,
adrenergic agonist?. [p]

Stage 2. The treatment of choice at this level is an inhaled
glucocorticoid (beclomethasone, budesonide, fluticasone or
mometasone) taken regularly at low doses®-8. This is usually the
first stage for the majority of patients with persistent asthma who
have not received previous treatment. [A]

The usual dose ranges from 200 to 400 mg/day of budesonide or
its equivalent. The equipotent dose for the most widely used
glucocorticoids is shown in Table 32,

Inhaled glucocorticoids constitute the most effective maintenance
treatment for persistent asthma, both for controlling daily symptoms
and for reducing the risk of exacerbations®. The possibility of using
glucocorticoids intermittently is controversial and the same level
of control of daily symptoms as with regular treatment is not
achieved®. [a]

At this level leukotriene receptor antagonists or antileukotrienes
(montelukast and zafirlukast) can also be used as an alternative form
of treatment'%19! although for long-term treatment inhaled
glucocorticoids are more effective!®, Patients who are well controlled
on a low dose of inhaled glucocorticoids fail to maintain the same
level of control with montelukast'®. [a]

Antileukotrienes are specially indicated as an alternative in
patients who cannot or do not wish to receive inhaled glucocorticoids,
experience side effects from them, have difficulties with the
inhalation technique or have concomitant allergic rhinitis'®-1%4, [g]

There is no evidence that the addition of a long-acting B,
adrenergic agonist affords any significant benefit at this level'®.
There are other options, but they are not recommended as the
first line of treatment. Slow-release theophyllines show a certain
efficacy as bronchodilator and anti-inflammatory agents'%61%7 [g] but
they can cause side effects that may be mild or even serious.
Chromones (disodium cromoglycate and nedocromil sodium)
demonstrate a comparatively lower efficacy, although they are well
tolerated's. [a]

Stage 3. The treatment of choice at this level is a combination of a
low-dose glucocorticoid with a long-acting B, adrenergic agonist
(salmeterol or formoterol), both of which are inhaled”'%-'3 and can
be administered preferably using the same device or separately.
With this combination the symptoms subside, pulmonary function
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Figure 4. Therapeutic stages of adult asthma maintenance treatment.

Table 30
Equipotent doses of inhaled glucocorticoids

Drug Low Dose (ng/day) Average Dose (pg/day) High Dose (ng/day)
Beclomethasone = 200-500 501-1,000 1,001-2,000
dipropionate
Budesonide 200-400 401-800 801-1,600
Fluticasone 100-250 251-500 501-1,000
Ciclesonide 80-160 161-320 321-1,280
Mometasone 200-400 401-800 801-1,200
furoate

improves and exacerbations and the use of relief medication are
reduced more noticeably than when the dose of glucocorticoids is
increased [A]. However, it is necessary to conduct a proper
individualized risk/benefit assessment with both strategies. The
combinations marketed in Spain are: fluticasone with salmeterol,
budesonide with formoterol and beclomethasone with formoterol.
Long-acting B, adrenergic agonists must never be used as
monotherapy.

Formoterol is a long-acting 8, adrenergic agonist, but the onset of
its action is rapid. This is why, if the budesonide/formoterol
combination is chosen, it can be used both as a maintenance and
relief treatment (SMART). This strategy ensures a reduction in
exacerbations and better asthma control, despite requiring a smaller
amount of glucocorticoids™*12, [a]

Another option at this level would be to increase the dose of
glucocorticoids to moderate doses'®'2'122_ Alternatively, low doses of
an inhaled glucocorticoid combined with an antileukotriene, which
has shown itself to be better than glucocorticoid monotherapy, can

be used. Although it is not as effective as the glucocorticoid-long-
acting B, adrenergic agonist combination, it offers excellent safety
levels'?>125, [a]

Stage 4. At this level the treatment of choice is the combination of
moderate doses of an inhaled glucocorticoid and a long-acting B,
adrenergic agonist’>11%126_ [g]

As an alternative, the combination of moderate doses of an
inhaled glucocorticoid and an antileukotriene can be used, although
the addition of a long-acting 8, adrenergic agonist to a glucocorticoid
is more effective in preventing exacerbations, controlling daily
symptoms and improving pulmonary function'. [s]

Stage 5. This step consists of increasing the amount of inhaled
glucocorticoids to a high dose and combining it with a long-acting 3,
adrenergic agonist’?"°126, [g] At moderate and high doses inhaled
glucocorticoids are usually administered twice a day, but with
budesonide, therapeutic efficacy can be improved by increasing the
frequency of administration to up to four times a day'?.

Other maintenance drugs can be added; a subgroup of patients
may respond to the addition of antileukotrienes?® and delayed-
release theophyllines'. [c]

In cases of allergic asthma that is poorly controlled with high
doses of glucocorticoids and a long-acting 8, adrenergic agonist, the
monoclonal anti-IgE antibody (omalizumab), which improves daily
symptoms®® and exacerbations™!-'33, can be added subcutaneously,
increasing overall control of the disease.

Stage 6. In patients whose asthma continues to be poorly
controlled, despite the use of high doses of inhaled glucocorticoids
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Table 31
Recommendations

In patients with asthma symptoms at any therapeutic stage, the use of a R1
short-acting B, adrenergic agonist as needed is recommended for rapid
relief.

Short-acting B, adrenergic agonists, administered 10-15 minutes in advance, R1
are the medication of choice for preventing bronchoconstriction induced by
physical exercise.

The administration of an inhaled short-acting B, adrenergic agonist as needed  R1
is recommended for the treatment of intermittent asthma (stage 1).

The treatment of choice in mild persistent asthma (stage 2) is an inhaled R1
glucocorticoid taken regularly at low doses. Leukotriene receptor
antagonists can be considered as an alternative treatment.

In moderate persistent asthma the combination of an inhaled glucocorticoid R1
at low (stage 3) or moderate doses (stage 4) with an inhaled long-acting 3,
adrenergic agonist is recommended as the treatment of choice.

In moderate persistent asthma an inhaled glucocorticoid at low (stage 3) or R1
moderate doses (stage 4) in conjunction with a leukotriene receptor
antagonist can be considered as an alternative.

The budesonide/formoterol combination can be employed as maintenance R1
and as needed treatment. With this form of treatment a reduction of
exacerbations and an improvement in daily symptoms are achieved, even
when the dose of glucocorticoids is reduced.

In severe persistent asthma (stage 5) an inhaled glucocorticoid at high doses R1
and combined with a long-acting 8, adrenergic agonist is recommended.

In patients with poorly controlled severe allergic asthma the use of R1
omalizumab should be considered.

In severe asthma that is poorly controlled, despite using high doses of inhaled R2
glucocorticoids and a long-acting 8, adrenergic agonist (stage 6), with or
without other maintenance drugs, the addition of oral glucocorticoids will
need to be considered.

Inhalation is the route of choice for the treatment of asthma. The use of R2
spacers avoids the problem of coordinating actuation and inspiration, and
improves the distribution and the amount of drug reaching bronchial tree.

combined with a long-acting g8, adrenergic agonist, with or without
other maintenance drugs (antileukotrienes, theophylline,
omalizumab), and who are limited in their daily activities and have
frequent exacerbations, the addition of oral glucocorticoids should
be considered (always at the lowest effective dose and for as short a
time as possible)™#1%, although this treatment is associated with
side effects, that are sometimes serious. [p]

Inhalers and nebulizers

Asthma drugs can be administered in different ways (oral, inhaled
and intravenous delivery), but the advantages of inhalation make it
the route of choice’%'%, [c] The most common inhalation devices are
the pressurized inhaler, which can be used with or without a spacing
chamber (Volumatic®, Aerochamber®, Aeroscopic®, Babyhaler®,
Nebuchamber®, Inhalventus®, Prochamber®, Optichamber® and
Ildor®), the pressurized inhaler with a solution of extrafine particles
(Modulite®), powder inhalers (Turbuhaler®, Accuhaler®, Aerolizer®,
Novolizer®, Handihaler®, Easyhaler® and Twisthaler®) and (jet or
ultrasonic) nebulizers, each with different characteristics that need
to be considered when they are prescribed®$'%°, The age and ability
to use a particular inhaler are the most important factors when
choosing the most suitable inhaler in each case. The use of
hydrofluoroalkanes (HFA) as a propellant in pressurized inhalers
increases pulmonary deposits'*’, so their use can affect the dose,
which should be adjusted in accordance with the indications of the
manufacturer.

The main disadvantage of this route is the difficulty of the
inhalation technique for different inhalation devices, especially
pressurized inhalers, because of the need to coordinate actuation
and inhalation. The use of spacers avoids this problem, improves the
distribution and the amount of drug which reaches the bronchial
tree, reduces the deposition of particles in the oropharynx, decreases
coughing and the possibility of oral candidiasis (which may be
associated with the use of inhaled glucocorticoids), and reduces
systemic bioavailability and, consequently, the risk of deleterious

systemic effects™-3, In the case of powder inhalers the inhalation
technique is easier, although pulmonary deposition depends on the
inspiratory flow, which needs to be relatively high (> 60 1/minute)'°,
A fundamental aspect of the use of inhalation devices is that the
patient must be trained to use them's"445 Therefore, once the
device has been chosen, its characteristics and the appropriate
inhalation technique must be explained to the patient and he must
be shown how to use it. He would be asked to demonstrate how the
device is used (with a placebo inhaler) and errors must be corrected.
The inhalation technique must be checked at all successive visits.
Nebulizers are not the devices of choice for routine maintenance
treatment and should only be used in special situations'®.

Other treatments

Environmental control

Asthma patients who smoke have more severe symptoms, a poorer
response to glucocorticoid treatment and an accelerated loss of
pulmonary function'’, The proportion of asthma patients who
smoke is high and similar to that of the general population, which is
why the first aim of environmental control is to get the patient to stop
smoking. In order to accomplish this the patient must be informed
about suitable methods to help him deal with his addiction'®. Exposure
to environmental pollutants and passive smoking have a negative
effect on the course of the disease and, in addition, they are a risk
factor for developing asthma in childhood®. [c]

In allergic asthma, specific recommendations must be taken into
consideration, once the sensitivity of each patient to different
allergens has been confirmed. The most effective measures, such as
those which can be applied in many cases of occupational asthma
(change of job) or asthma caused by exposure to epithelia (removal
of animals from the home)"*-152, are those which enable exposure
levels to be drastically reduced and that ensure the introduction of
such interventions at an early stage in the development of the disease
(see occupational asthma). [c]

Isolated individual measures, such us the use of mattress covers
or acaricides, are not effective, not even in reducing levels of
exposure’*155, However, with the application of specific combined
interventions a significant reduction in the level of allergenic
exposure and, consequently, clinical efficacy is achieved 9156157,

A randomized trial, involving 937 patients with uncontrolled
moderate-severe asthma and sensitized to at least one domestic
allergen, in which a series of measures were applied (impermeable
mattress covers, vacuum cleaners and air purifiers in bedrooms [both
devices with HEPA filters], cockroach disinfection plans), together
with a year-long general educational programme, led to a significant
reduction in symptoms and unscheduled medical visits'®. [s]

On the other hand, two systematic reviews with a meta-analysis
concluded that the efficacy of environmental control measures
against mites is minimal in rhinitis patients'® and totally ineffective
in asthma patients'®. Nevertheless, this meta-analysis has been
questioned, due to the inappropriate selection of the studies it
includes™. []

Various factors, such as climatic conditions, building types,
furniture and bed clothing, or lifestyle habits, can have a marked
influence on the efficacy of these measures. Consequently, the
generalization of the results of a particular program may be
questionable.

Some asthma patients, especially those who develop naso-sinusal
polyps, may have asthma attacks when they are given aspirin or
other non-steroidal anti-inflammatory drugs (NSAIDs). Many of
these reactions are serious or an even fatal'®’, so patients must be
correctly diagnosed, either on the basis of an obvious clinical history
(various reactions to different NSAIDs) or and oral challenge, which
can be substituted in serious cases by bronchial or nasal inhalatory
challenge’6''62, The best alternative analgesic agent in these patients
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Table 32
Painkillers and anti-inflammatory agents which can be used in NSAID-intolerant
patients

Painkillers

- Paracetamol taken in = 650 mg doses

- Opiates: tramadol, codeine, dextropropoxyphene
Anti-inflammatory drugs

- Glucocorticoids

- Selective COX, inhibitors : meloxicam

- Specific COX, inhibitors : celecoxib, etoricoxib

(Table 32) is paracetamol administered at less than 650 mg per
individual dose, given that some patients may have bronchospastic
crises and these occur more often if high doses are used. Opiates, such
as tramadol or codeine, are also regarded as safe alternative painkillers.
Glucocorticoids can be employed as anti-inflammatory drugs. Selective
(meloxicam) or specific (celecoxib, etoricoxib) COX-2 inhibitors could
be another alternative, although, before recommending them, it is
advisable to confirm patient tolerance®. This type of test should be
conducted in centers with experience in this field. [c]

Allergen immunotherapy

Immunotherapy involving subcutaneous administration of
allergen vaccines is an effective treatment for well controlled allergic
asthma with low or moderate treatment levels (therapeutic stages
2-4), as long as a clinically relevant IgE-mediated sensitization to
common aeroallergens has been demonstrated, well characterized
and standardized extracts are used'®*'®> and the use of complex
mixtures is avoided'®, [o] Immunotherapy must not be prescribed
for patients with severe or uncontrolled asthma because it is
ineffective and due to the high risk of severe, even fatal, reactions'67168,
This is why subcutaneous immunotherapy should be prescribed by
specialists with experience in using this treatment and administered
in centers with basic measures for the immediate treatment of a
possible reaction. [B]

The search for safer and more convenient alternatives for
patients has stimulated research on the efficacy of sublingual
immunotherapy. Two systematic reviews conclude that it is capable
of significantly reducing bronchial manifestations in children and
adolescents with allergic asthma'®!’°, Most clinical trials that have
demonstrated its clinical efficacy have done so with well
characterized extracts at much higher doses than those routinely
used in subcutaneous immunotherapy. The tolerance profile of
sublingual immunotherapy is optimal and fatal reactions have not
been reported. []

Currently there are no cost-efficacy studies that compare
immunotherapy with conventional pharmacotherapy. Nevertheless,
immunotherapy has additional advantages, including maintenance
of the clinical benefits obtained, even several years after treatment
has been withdrawn”"72, It also curtails the progression of
rhinoconjunctivitis caused by pollen allergies to asthma'? or the
appearance of new sensitizations in monosensitized patients'”. [s]

Influenza and pneumonia vaccination
Influenza"7> and pneumonia vaccinations'”® have shown no
efficacy in preventing asthma exacerbations. [A]

Education

Education of asthma patients reduces the risk of suffering an
exacerbation, increases quality of life and lowers healthcare costs”'77,
so it is an indispensable part of the overall treatment of the
disease?#178-182, The main aim of education is to provide patients with
the knowledge and skills needed to improve self-management and
to achieve therapeutic compliance. [A]

From a practical point of view'?, education must address two
major aspects: the transmission of knowledge and the acquisition of

Table 33
Recommendations

In allergic asthma an evaluation of possible sensitizations to different R1
allergens is recommended.

In allergic asthma due to mites, isolated environmental control measures are R2
not recommended.

In well controlled allergic asthma with low or moderate treatment levels R1
(stages 2-4), as long as a clinically relevant IgE-mediated sensitization to
common aeroallergens has been demonstrated and well standardized
extracts are used, allergen immunotherapy is recommended.

Allergen immunotherapy should be prescribed by experienced medical R2
specialists and administered at centers wiht basic measures for the
immediate treatment of an adverse reaction.

Table 34
Information and basic skills that the asthma patient must learn

Patients must be aware that asthma is a chronic disease and needs continuous
treatment, even though it may have no obvious symptoms.

They must know the difference between inflammation and bronchoconstriction.

They must be able to differentiate between drugs which “control” inflammation
and drugs which “relieve” obstruction.

They must recognize the symptoms of the disease.

They must use inhalers correctly.

They must identify and avoid trigger factors as much as possible.

They must monitor symptoms and peak expiratory flow (PEF).

They must recognize the signs and symptoms of exacerbations of the disease (loss
of control).

They must take action when there is any deterioration in their condition, in order to
prevent a crisis or exacerbation.

skills (Table 34). With respect to the information patients should
receive about asthma, their needs, previous knowledge, beliefs,
age, asthma severity and the degree to which they need to be
implicated in self-control and treatment must be taken into account.
In relation to the skills to be developed, they must be trained and
monitored wherever possible to confirm that they are taking the
medication prescribed and to establish his level compliance. It is also
necessary to ensure that familiarity with the technique of the
inhalation devices used, and to check any exacerbations/attacks and
how they deal with them, as well as avoidance of allergenic trigger
factors™®41%5, [a]

For education to be effective it is important to establish trust
between the medical team and the patient, so that patients can voice
any doubts, concerns or fears. Medical personnel will need to use a
language that is comprehensible to patients and/or their relatives,
clarifying any concepts which have been presented but not fully
understood and inviting them to express any doubts or questions.
Furthermore, shared objectives must be set with patients, which will
always require individualized plans to be drawn up in writing.

The educational program must include the preparation of asthma
action plans. Plans consist of a set of written instructions tailored
to each patient, taking into account the severity and control of
asthma and the usual treatment prescribed. The main aim of asthma
action plans is the early detection of exacerbations and the
rapid implementation of interventions designed to achieve rapid
remission. The level of control, on which the intervention plan will
be based, can be assessed either in terms of the severity and frequency
of asthma symptoms or on the basis of the daily PEF measurements
the patient takes in his own home, depending on the preferences of
patients or their doctor'%%, This plan should consist of two basic
parts'192; the usual treatment for situations of clinical stability and
the steps to be taken if the patient’s asthma deteriorates (Table 35).
It must be reviewed at each appointment, whether the visit is
scheduled or not, as well as during any hospital admissions or ED
visits. [a]

Since education is a continuous process and not an isolated event,
each visit is an opportunity for review, reinforcement and an
expansion of patient knowledge and skills, so it is essential for the
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Table 35
Action plan

Table 37
Recommendations

I. USUAL TREATMENT
1. Take on a daily basis
2. Before doing exercise, take
II. WHEN YOUR TREATMENT MUST BE INCREASED

1. Assessment of the level of control of your asthma:

Do you have asthma symptoms more than twice a day? Yes No
Is your activity or physical exercise limited by your asthma? Yes No
Does your asthma wake you up at night? Yes No
Do you need to use your bronchodilator more than twice a day? Yes No
If you use a flow (PEF) meter, are the values lowerthan___ ? Yes No

If you have replied “Yes” to three or more questions, your asthma is
not well controlled and your usual treatment needs to be increased
2. How to increase your treatment:
Increase your treatment in the following way and assess your
improvement daily:
(write down the

increase in your new treatment)
Maintain this treatment for days (specify the number).
3. When you need to ask your doctor/hospital for help:
Telephone your doctor/hospital (provide telephone

numbers)
If your asthma fails to improve in days (specify the
number)

(complementary

instructions)
4. Emergency. Serious lack of control of your asthma:
If you have intense bouts of breathlessness and you can only utter short
phrases.
If you have intense and severe asthma attacks.
If you have to use your rescue or relief bronchodilator every 4 hours and
there is no improvement.
1. Take 2 to 4 puffs (rescue bronchodilator).

2. Take mg of (oral glucocorticoids).
3. Request medical help: go to : address
Call number

4. Continue using your
get medical help.

(rescue bronchodilator) until you

entire team to agree upon and be consistent about'®'. We need to
remember that, during the educational process, when the intensity
of intervention is reduced, its efficacy also decreases, given that
purely informative interventions are not effective®2. [a] The
educational tasks for each visit are described in Table 36”'. After
receiving training, nursing personnel must participate actively in the
administration and management of this type of educational
program'93194, []

Asthma exacerbations

Exacerbations (asthma attacks) are acute or subacute episodes,
which are characterized by a progressive increase in one or more
typical asthma symptoms (dyspnea, coughing, wheezing and
tightness of the chest) accompanied by a decrease in expiratory flow
(PEF or FEV, ). Depending on the speed with which crises ensue, there
are two types: those that are slow to develop (normally over a period

Table 36
Educational tasks for every visit

Asthma patients should follow a formal asthma educational program. Actions  R1
which are purely informative have not been shown to be effective.

Asthma patients should be provided with a written action plan to ensure the R1
early detection of asthma exacerbations and to enable interventions to
achieve rapid remission.

of days or weeks) and those that develop quickly (in less than three
hours), and they must be identified in accordance with their different
causes, pathogenesis and prognosis's®'%, Exacerbations that are slow
to develop (over 80% of the cases seen in ED) are often due to upper
respiratory tract infections or to deficient control of the disease, as a
result of poor therapeutic adherence; the basic mechanism underlying
deterioration is inflammation and the response to treatment is also
slow. Meanwhile, exacerbations that develop rapidly are due to
inhaled allergens, the ingestion of drugs (NSAIDs or ,-blockers), foods
(reactions to additives and preservatives) or emotional stress; the
mechanism is bronchospasm and, although initially more serious
(with a risk of intubation and death), the response to treatment is
better and quicker. The intensity of exacerbations is variable.
Sometimes the symptoms are mild and cannot be detected by the
patient and other times they are very severe episodes that are life-
threatening. There are patients who have a greater risk of suffering
life-threatening asthma crises (Table 38)'96-1%, [¢]

Evaluation of severity

The severity of an exacerbation determines its treatment and,
consequently, it is essential to make a quick initial assessment of
the patient. The evaluation of an attack is performed in two
stages': [p]

- The initial (or static) stage. Its aims are: to identify patients with
risk factors (Table 38), to identify life-threatening signs and
symptoms (Table 39) and to objectively measure the extent of
airflow obstruction by determining FEV, or PEF and its repercussion
on gaseous exchange. [p]

- The stage following response to treatment (or dynamic evaluation).
Its objectives are: to compare the changes obtained in the degree
of airflow obstruction with respect to initial values and to estimate
the need to perform other diagnostic tests. [p]

A brief initial medical history will give us an idea of the cause of
the asthma symptoms, the duration of the attacks and prior treatment.
The presence of life-threatening signs or symptoms and the imminence
of a cardio-respiratory attack (alteration of sensory perception or
consciousness, bradycardia, hypotension, cyanosis, “silent” chest or
psychomotor agitation) mean that intensive care units must be
contacted. Other signs and symptoms (Table 39) are of little use, due
to their poor correlation with the level of obstruction and wide
variations in their interpretation®®, [c]

Communication

Information

Instruction

Initial visit Investigate expectations. Agree on targets. Basic asthma concepts and treatment. Inhalation technique. Self-monitoring.
Discuss compliance.
Second visit Evaluate achievements in terms of targets Reinforce the information received at the first Reinforce inhalation technique. How to avoid
and expectations. Discuss compliance. visit. Inform the patient about trigger factors. Interpretation of readings.
environmental avoidance measures. Action plan.
Check-ups Evaluate achievements in terms of targets Reinforce all information. Review and reinforce the inhalation
and expectations. Discuss therapeutic technique.

compliance and environmental avoidance
measures.

Review and reinforce self-monitoring and
the self-management plan.
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Table 38
Pre-disposing factors for patients life-threatening asthma

Previous ICU admissions or intubation/mechanical ventilation.

Frequent hospitalizations during the previous year.

Multiple visits to Accident and Emergency Services in the last year.

Psychological traits (alexythimia) and disorders (attitudes of negation) or psychiatric
diseases (depression) that make treatment adherence difficult.

Cardiovascular comorbidity.

Short-acting 3, adrenergic agonist abuse.

Abrupt crisis onset.

Patients with no regular control of their disease.

ICU: Intensive Care Unit.

Table 39
Assessment of the severity of asthmatic exacerbations
Mild Crisis ~ Moderate-severe ~ Imminent
Crisis Respiratory Failure

Dyspnea Mild Moderate-intense  Very intense

Speech Paragraphs  Phrases-words

Respiratory rate (x’) Increased >20-30

Heart rate (x’) <100 >100-120 Bradycardia

Use of accessory muscles Absent Present Paradoxical
thoracic-abdominal
movement

Wheezing Present Present Auscultatory silence

Consciousness Normal Normal Impaired

Paradoxical pulse Absent > 10-25 mmHg Absent (muscular
fatigue)

FEV, or PEF (reference >70% <70%

values)

Sao, (%) > 95% 90-95% <90%

Pa0O, mmHg Normal 80-60 <60

PaCO, mmHg <40 > 40 > 40

FEV,: forced expiratory volume during the first second; PEF: peak expiratory flow;
x": per minute; Sa0,: oxyhaemoglobin saturation; PaO,: arterial oxygen pressure;
PaCoO,: arterial carbon dioxide pressure.

The objective appraisal of the level of airflow obstruction using a
spirometer (FEV,) or a PEF meter permits initial severity and response
to treatment to be determined. Depending on the values obtained, an
exacerbation will be considered mild if the FEV, or PEF value is
equivalent to or 70% higher than its theoretical or best previous
personal value respectively, moderate if the FEV, or PEF measurement
is between 70% to 50% and serious if these values are lower than 50%.
Itis estimated that the functional response to treatment is satisfactory
when FEV, or PEF values are higher than 45% of the predetermined
value and PEF increases at least 50 1/min 30 minutes after treatment
is initiated®"". The initial therapeutic airflow obstruction response is
the key prognostic factor for assessing an attack. [c]

The measurement of oxygen saturation by pulsioximetry is
required in all patients with a FEV, or PEF reading of less than 50% of
its theoretical value in order to rule out hypoxemia. Arterial gasometry
is useful in patients whose saturation cannot be maintained above
90% despite oxygenotherapy?®. [p]

Other complementary tests may be performed at the outset, such
as chest X-rays and ECG. They are usually performed when the
presence of symptoms including fever, pain or intense dyspnea,
suggest the possibility of complications, such as pneumothorax or an
infection of the lower respiratory tract, or when the therapeutic
response as measured by means of objective parameters, is
inappropriate?®, [p]

Treatment

The immediate aim of attacks treatment is to preserve the life of
the patient by reversing airflow obstruction and hypoxemia, if it is
present, as fast as possible and then to instate or revise the therapeutic
plan to prevent new attacks. Figure 5 and Table 40 show the

pharmacological treatment that must be employed, depending on
severity, and the normally recommended doses.

Mild exacerbations

In addition to the hospital ED, milder crises can be treated at
home by the patient and at Primary Care Centers, as long as a proper
clinical assessment of PEF is made and there is a response to
treatment in the first two hours. [p]

Patients with written action plans for treating mild attacks, who
record their PEF at home, are using the best strategy for managing
mild exacerbations since they can apply it early in an attack?**. They
need to be trained to recognize early indicators of an exacerbation
and to act immediately in accordance with the action plan designed
for them and that must include the measures that need to be taken
depending on the response to treatment. [c]

The treatment regimen to be followed does not depend on the
place where the patient receives treatment. Basically, it must include
theadministration of fast-acting g, adrenergic agonist bronchodilators
(salbutamol or terbutaline), oral glucocorticoids and oxygen (if
necessary). Inhaled short-acting 8, adrenergic agonists are the fastest
and more effective bronchodilator drugs for the treatment of asthma
exacerbations. Salbutamol (or terbutaline) is employed at 200 to 400
wg doses and is administered using an inhalation chamber (2 to
4 inhalations) every 20 minutes during the first hour2°>-2%, A lack of
response, in cases of outpatient management, means that patients
must be transferred to a hospital ED. When the response is good,
salbutamol at a dose of two inhalations every 3-4 hours must be
continued until the attacks remits. []

If the patient progresses favorably in the first two hours of
treatment (disappearance of symptoms, PEF higher than 80% of its
theoretical value or best personal value) and this improvement is
maintained for 3-4 hours, no further treatment is necessary.

The use of systemic glucocorticoids accelerates the resolution of
exacerbations. Except in very mild attacks, they should always be
administered?”, especially if: a) a reversal of airway obstruction is
not achieved with inhaled fast-acting 8, adrenergic agonists; b) the
patient was already taking oral glucocorticoids; c) the patient has
already treated his previous loss of control with other therapeutic
options without success; d) thereis a history of previous exacerbations
requiring oral glucocorticoids. The daily dose is 0.5 to 1 mg of
prednisone/kg (or the equivalent amount of other steroids) of the
patient’s ideal weight, maintaining the same dose for 5 to 10 days
(without requiring progressive dose reduction) in order to achieve
faster improvement and to avoid early relapses2%-210, [a]

When the response to the first doses of inhaled bronchodilator
treatment is satisfactory, hospital referral is not necessary. The
patient needs to be instructed about how to follow subsequent
treatment properly and about changes in his therapeutic maintenance
plan, or his asthma educational program must be reviewed?'". [p]

Moderate-severe exacerbations

The first line of action consists of administering oxygen in order
to maintain a Sa0, level higher than 90%, avoiding the administration
of high concentrations that can lead to hypercapnic respiratory
failure?'?, especially in patients with more severe obstruction. [c]

After that, it is advisable to administer a short-acting 8, adrenergic
agonist. Repeated administration at regular intervals and evaluating
the treatment response, has been shown to be effective in eliciting a
bronchodilator response in asthma attacks*3. Depending on the
system used, up to three consecutive nebulizations of salbutamol
(2.5 mg) can be administered every 30 minutes or 12 puffs (4 every
10 minutes) if they are delivered with a pressurized inhaler and an
inhalation chamber. In serious cases continuous nebulization can
also be used at a rate of 10 mg/h?'. [a]

Salbutamol must only be administered intravenously or
subcutaneously in patients who are ventilated or who fail to respond
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Figure 5. Diagnostic and therapeutic management of adult asthma exacerbations (from the ALERTA 2008 Guide'®).

to inhaled treatment, as there is no difference in its efficacy and it
has more side effects?. [c]

Table 40
Drugs and doses for the treatment of asthma exacerbations

Therapeutic Groups Drugs Dose

Inhaled B, adrenergic Salbutamol or - 4-8 puffs (100 wg/puff) e/10-15 min

agonists terbutaline (PI + spacing chamber)
- 2.5-5.0 mg /20 min (intermittent
NEB)
- 10-15 mg/h (continuous NEB)
Formoterol - 24-36 pg (Turbuhaler)
Systemic B, adrenergic Salbutamol - 200 pg iv in 20 min followed by

agonists
Anticholinergics

0.1-0.2 pg/kg/min.

Ipratropium - 4-8 puffs (18 pg /puff) e/10-15 min

bromate (PI + spacing chamber)
- 0.5 mg e/20 min (intermittent NEB)
Systemic Glucocorticoids Prednisone - 20-40 mg e/12 h (or)

Hydrocortisone - 100-200 mg e/6 h (er)
Fluticasone - 2 puffs (250 pg/puff) e/10-15 min
Budesonide (PI + spacing chamber)
- 800 pg e/20 min (NEB)
- 2 g to be taken in 20 min (er)
- 145-384 mg in isotonic solution (NEB)
- 6 mg/kg to be taken in 30 min
followed by 0.5-0.9 mg/kg/h

Inhaled Glucocorticoids

Systemic magnesium sulphate
Inhaled magnesium sulphate
Aminophylline

PI: pressurized inhaler; NEB: nebulized; or: oral route; er: endovenous route; ICS:
inhaled glucocorticoids; kg: kilogram; min: minute; mg: milligram; wg: microgram;
e/: every; h: hour.

Formoterol (a long-acting and rapid-onset 8, adrenergic agonist),
administered using a powder system, is equivalent to salbutamol in
patients with moderate or severe attacks?'®, [B]

The use of nebulized ipratropium bromate (0.5 mg) during the
initial phase of asthma crises in patients with severe asthma or with
a poor initial response to 8, adrenergic agonists provides a significant
increase in bronchodilation?”. [A]

Systemic glucocorticoids must be administered at an early stage
(during the first hour of treatment in ED) in all patients who have
moderate or severe exacerbations or who fail to respond to initial
treatment. A systematic review demonstrated that prompt
administration of steroids lowers the rate of readmissions and
hospitalizations in patients with asthma exacerbations®®. The
recommended dose of steroids is 100-200 mg of hydrocortisone or
40-60 mg of methylprednisolone when initiating treatment. The
studies available do not show differences between high and low
doses or between intravenous and oral administration?”’, [A]

The repeated administration of inhaled glucocorticoids in
conjunction with bronchodilators, at intervals no longer than 30
minutes and during the first 90 minutes of treatment, elicits a
significant improvement in lung function and a reduction in the
number of hospitalizations?”. [B]

The nebulization of salbutamol in an isotonic magnesium sulphate
solution produces no additional benefits, except in a subgroup
of patients with a FEV, value lower than 30%?%. In the case of
patients with very severe attacks and a poor response to treatment,
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intravenous magnesium sulphate can be used as a single 1-2 g dose
administered over a period of 20 minutes??'. [B]

With respect to other drugs, such as aminophylline???, heliox,?*
antibiotics and leukotriene receptor antagonists, there is no data to
support their use in the treatment of moderate-severe asthma
exacerbations.

Failure to respond to treatment?*

Should refractory respiratory failure or symptoms or signs of severe
exacerbation persist despite treatment, there is still the possibility of
using non-invasive mechanical ventilation (NIMV) or transferring the
patient to the ICU for orotracheal intubation and mechanical
ventilation [p]. Few studies using NIMV have been carried out to date.
The decision to perform intubation is a matter of clinical judgement,
when there is progressive deterioration or failure of the respiratory
muscles. Permissive hypercapnic ventilation has demonstrated better
results than the usual ventilation methods?*. [c]

Hospitalization criteria

Various studies have shown that, once the peak bronchodilator
response plateau has been reached, further administration of
medicationis notsynonymous with greater clinicalimprovement?3225,
[c] This explains why it is usually recommended that decisions about
hospital admissions should be made three hours after initiating
treatment. Patients who have received adequate treatment during
that time and continue to show symptoms, who require
oxygenotherapy to maintain a Sa0, level higher than 90% and
demonstrate a persistent reduction in pulmonary function (FEV, or
PEF below 40%) must be hospitalized??. [p]

In all cases in which the criteria for hospitalization are not met, it
is recommended that the patient be kept under observation for 60
minutes to confirm his clinical and functional stability before
discharge.

Hospital discharge criteria

Patients who have been admitted to the hospital for an asthma
exacerbation, can be discharged if they comply with the following
criteria: disappearance or significant improvement in asthma
symptoms; PEF higher than 70% of the patient’s best personal value
in a stable situation; daily PEF variability less than 20%; short-acting
2 adrenergic agonists need to be used as needed less than three
times a day, absence of significant dyspnoea on walking and the
patient has already started to receive inhaled glucocorticoids??72?8,

Treatment of asthma in children
Maintenance treatment

Drugs

Inhaled Glucocorticoids. Persistent wheezing in children under
the age of three can be controlled with inhaled glucocorticoids, but
the treatment does not appear to modify the progression of the
disease?®, [B] Pre-school children with intermittent wheezing episodes
related to viral infections show a poor response to treatment?®,
Intermittent treatment with inhaled glucocorticoids does not improve
control or progression of the disease?*'. Infants with risk factors for
developing persistent asthma (Asthma Predictive Index or API)*' also
demonstrate a better response to glucocorticoid treatment??232, [a] In
children over the age of three, the efficacy of inhaled glucocorticoids
has been sufficiently demonstrated. Due to improvements in clinical,
functional and bronchial inflammation parameters, so glucocorticoids
constitute the first line of treatment®>-%, [a]

Equipotential doses of inhaled glucocorticoids for children are
shown in Table 42.

Table 41
Recommendations

The evaluation of any asthma exacerbation must include the identification of =~ R2
signs and any history of life-threatening risk and the use of objective
measurements (PEF or spirometry) to quantify the degree of airflow
obstruction (static assessment).

In patients with an asthma attacks we recommend considering the initial R2
therapeutic response to airflow obstruction in order to decide how to
proceed (dynamic assessment).

In asthma attacks, treatment with inhaled g, adrenergic agonists is R1
recommended.
In moderate-severe exacerbations prompt administration of systemic R1

glucocorticoids and oxygen at the minimum concentration that will permit
a Sa0, > 90% is recommended.

Leukotriene Receptor Antagonists. Their efficacy in controlling
childhood asthma has been demonstrated, although they have less
anti-inflammatory capacity and clinical efficacy than inhaled
glucocorticoids?®. [a] Their use in conjunction with glucocorticoids
improves the control of symptoms*4#5 and they may reduce the
number of exacerbations induced by viruses in children with
intermittent asthma??¢. [B] In a study involving atopic children under 3
years of age with clinical symptoms of recurrent wheezing, leukotriene
receptor agonist have been shown to be effective in reducing the
number of asthma episodes, improving pulmonary function and
decreasing the amount of exhaled nitric oxide exhaled??. [c]

Chromones. Their long-term efficacy is no greater than for
placebo, so they are not used in children?3s. [a]

Long-acting 3, Adrenergic Agonists and Inhaled Glucocorticoid
Combinations. Their use is authorized for patients over 4 years of
age, but their efficacy in children has not been as well demonstrated
in comparative studies as it has been in adults?*°. One study
demonstrated a reduction in exacerbations and in the need for
systemic glucocorticoids in children receiving formoterol/budesonide
administered in a single inhaler, both as maintenance and relief
treatment (SMART strategy )?4. [B] Long-acting 3, adrenergic agonists
are safe as long as they are administered together with an inhaled
glucocorticoid and never as rescue medication'624, [g]

Theophyllines. As maintenance monotherapy, they are less
effective than inhaled glucocorticoids, although their anti-
inflammatory effect means they can be used in association with an
inhaled glucocorticoid in cases of severe persistent asthma?#, []

Monoclonal Anti-IgE Antibodies. Various studies have
demonstrated their therapeutic efficacy in children over 12 years of
age with moderate persistent or severe atopic asthma?*. [g]

Immunotherapy. When biologically standardized extracts are
used in properly selected sensitized patients, this treatment has
been shown to reduce symptoms, rescue and maintenance medication
and (specific and non-specific) bronchial hyperresponse'®. [A]

Treatment in accordance with level of severity

The classification of asthma according to severity (Table 25) must
be done when the patient is not receiving treatment and is useful
for choosing initial maintenance treatment. After that, modifications
must be made in stages, depending on the level of control obtained
for children under 3 years of age (Fig. 6) and (Fig. 7) for older
children. [p]

Children with occasional episodic asthma must start their treatment
at stage 1: in other words, using bronchodilators as needed and with

Table 42
Equipotential doses of inhaled glucocorticoids in children (p.g per day)

Low Doses Moderate Doses High Doses
Budesonide <200 200-400 > 400
Fluticasone <100 100-250 >250
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ICS: inhaled glucocorticoids; LTRA: leukotriene receptor antagonist; LAB,AA: long-acting B, adrenergic agonist; GC: glucocorticoids. The treatment alternatives included in each stage
are listed in order of preference.

Figure 6. Stages of asthma treatment depending on the level of control in children under 3 years of age.
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6 Oral GC
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ICS: inhaled glucocorticoids; LTRA: leukotriene receptor antagonist; LAB,AA: long-acting B, adrenergic agonist; GC: glucocorticoids. The treatment alternatives included in each stage
are listed in order of preference.

Figure 7. Stages of asthma treatment depending on the level of control in children over 3 years of age.

no maintenance treatment. Children with frequent episodic asthma
should start their treatment at stage 2 and, if control is not achieved,
their treatment must be upstaged until it is controlled. Children with
moderate persistent asthma must start receiving treatment at stage 3.
For children with severe asthma it is preferable to start at stage 5 and
to stage treatment down as soon as control is achieved, always aiming
to find the minimum effective dose?*+4, []

Assessment and treatment of exacerbations

General considerations

Therapeutic approaches to exacerbations will depend on their severity.
Drug doses and administration times must be modified in accordance
with the severity of attacks and their response to treatment. [p]

Moreover, how long a particular attacks has taken to develop, the
treatment previously administered, the maintenance treatment the
patient is receiving, and concomitant diseases and risk factors
(prior intubation, hospitalization in the previous year, use of oral
glucocorticoids, etc.) must be considered. [p]

Mild and moderate attacks can be treated at Primary Care centers.
When attacks are severe and/or complications are suspected, or

Table 43

Recommendations

The use of inhaled glucocorticoids is recommended as the first line of R1
treatment for controlling persistent asthma in children of any age.

Long-acting B, adrenergic agonists are a form of treatment that should be R1

considered for children if they are used in association with an inhaled
glucocorticoid.

Long-acting B, adrenergic agonists must never be administered as R1
monotherapy.
Children with moderate persistent asthma should initiate treatment with R1

moderate doses of inhaled glucocorticoids until control is achieved and
then the dose should be reduced. As an alternative, treatment can begin
with a combination of inhaled glucocorticoids at low doses and an
anti-leukotriene in children under 4 years of age or a long-acting 8,
adrenergic agonist in older children.
For treatment of children with allergic asthma, immunotherapy treatment R1
should be considered, as long as biologically standardized extracts are used
and patients are carefully selected.
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there is a history of high-risk attacks or failure to respond to
treatment, patients must be referred to a hospital ED.

Assessment of severity

Assessment is essentially based on clinical criteria (respiratory
rate, presence of wheezing and retractions of the sternocleidomastoid
muscles), variables included in the Pulmonary Score (Table 44)*¥, This
stage is simple and applicable to all ages. The symptoms, together
with the oxygen saturation level determined by pulsioximetry (Sa0,),
enable estimation of the severity of an episode (Table 45). [c]

An Sa0, level below 92% following initial inhaled bronchodilator
treatment identifies the most serious patients and they must be
hospitalized to commence intensive treatment?*. [c]

Drugs

Short-acting B, Adrenergic Agonists. These are the first line of
treatment. Inhalation is the route of choice, due to its greater
effectiveness and fewer side effects?*>. The pressurized inhaler
system with a spacing chamber is at least as effective as nebulizers
for the treatment of acute asthma episodes?06250251, [a]

The recommended doses will depend on the severity of the crisis
and the response to initial doses. The most widely used drug is
salbutamol, which is available as a nebulizer solution, pressurized
inhaler or dry powder. Terbutaline in dry powder form can be used
for the treatment of attacks in older children who use the Turbuhaler®
system correctly. The bronchodilator must be administered in series
of 2-10 100 pg puffs of salbutamol until a response is achieved. In
mild crises a single series of 2-4 puffs may be sufficient, and in severe
attacks it may be necessary to administer up to ten puffs. [a]

The use of nebulized B, adrenergic agonists must be limited
exclusively to cases in which the patient requires oxygen in order to
normalize his Sa0,. Continuous nebulization does not offer great
advantages with respect to intermittent nebulization, when the
same total doses are administered*2. [B]

Ipratropium bromide. Add frequent doses of ipratropium
bromide, which it has shown itself to be effective and safe, during
the first two hours in cases of severe asthma crisis or in moderate
crises that fail to respond to initial treatment with B2 adrenergic
agonists?72%, [a]

The nebulized dose is 250 pg/4-6 hours in patients who weigh
less than 30 kg and 500 p.g/4-6 hours in patients weighing more than
30 kg. The dose delivered using an inhalation chamber is 40-80 pg
(2-4 puffs). Repeated doses must be administered every 20 or 30
minutes. The maximum effect, which is not maintained, is elicited by
the initial doses, so it should only be used in the first 24-48 hours.

In infants its use in combination with inhaled, 2 adrenergic
agonists has been shown to be effective in the treatment of more
severe attacks?>*, [B]

Systemic Glucocorticoids. These have shown a beneficial effect
when they are used at an early stage?®?®® [g], with the oral route
preferable to the intravenous route?s>256,[p] They must be administered
during all moderate and severe attacks, and in mild attacks if an
improvement is not maintained by the administration of
bronchodilators (short-acting B2 adrenergic agonists are needed
within 4 hours) or if the child has a history of severe attacks. The
recommended dose is 1-2 mg/kg/day (maximum 60 mg) over a
period of 3-5 days or until the attacks relents. [B]

Inhaled Glucocorticoids. Although there are various studies that
do not support the use of inhaled glucocorticoids in asthma attacks in
children®7-2°, a meta-analysis that included 470 adults, and 663
children and adolescents, suggested that high and multiple doses of
inhaled glucocorticoids (500 pg of nebulized fluticasone every 15
minutes, or 800 g of nebulized budesonide every 15 minutes, or
alternatively 500 pg of budesonide every 10 minutes using a pressurized
inhaler with a spacing chamber or 400 mg of budesonide every 30
minutes using a spacing chamber) administered at intervals of 30

Table 44
Pulmonary score for the clinical assessment of asthma attacks in children*

Score  Respiratory Rate Wheezing Use of sternocleidomastoid
muscle
<6years 26 years
0 <30 <20 No No
1 31-45 21-35 Final expiration Slight increase
2 46-60 36-50 During entire Increased
expiration
(stethoscopy)
5} > 60 >50 Inspiration and Maximum activity

expiration without
stethoscopy **

*Each section is scored from 0 to 3 (minimum 0, maximum 9). **If there is no
wheezing and the activity of the sternocleidomastoid muscle is increased, assign the
“wheezing” section a score of 3.

Table 45
General assessment of the severity of asthma exacerbations in children including the
pulmonary score and oxygen saturation

Pulmonary Score Sao,
Mild 0-3 >94%
Moderate 4-6 91-94%
Severe 7-9 <91%

Sa0,: oxyhemoglobin saturation. If there is a difference between the clinical score and
the oxygen saturation level, the value which indicates greater severity should be
used.

minutes or less over a period of at least 90 minutes has a rapid and
additive effect to that of oral glucocorticoids*®. [B] Inhaled
glucocorticoids should not serve as a substitute for systemic
glucocorticoids.

Therapeutic regimens

The treatment of an asthma attacks will depend on its severity
and must follow the steps in the flow chart provided in Figure 8. In
all cases in which oxygen saturation is lower than 94% oxygen must
be administered?®, [c]

Short-acting B, adrenergic agonists must be used as needed,
preferably using a pressurized inhaler and a spacer device?#92¢, [a]
The doses and frequency of administration will depend on the
severity of the attacks. In moderate and severe crises, a short cycle
(3-5 days) of oral glucocorticoids must be added?®, [A]

Severe attacks must be referred to a hospital in a medically
equipped ambulance, administering oxygen, bronchodilators and
systemic glucocorticoids on the way. [p]

Rhinitis
Definition

The term “rhinitis” defines an inflammatory process affecting the
nasal mucosa thatis characterized by the following clinical symptoms:
anterior or posterior rhinorrhea, sneezing, blocked nose or nasal
congestion and/or pruritis/itching of the nose. These symptoms must
be present for two or more days in a row and for more than an hour
on most days®®, [p]

Sinusitis is always accompanied by rhinitis, which is why
inflammation of the paranasal sinuses is known as “rhinosinusitis”,
and it is characterized by the presence of two or more of the following
symptoms: blocked nose/congestion/ obstruction, anterior or
posterior rhinorrhea, facial pain/pressure and/or impairment/loss of
sense of smell; the presence of one of the first two symptoms is
required?, [c]

In the report from the nomenclature review committee of the
World Allergy Organization (WAO), allergic rhinitis (AR) was defined
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Figure 8. Treatment of asthma attacks in children.

Table 46
Recommendations

Short-acting B, adrenergic agonists at high doses, administered at an early R1
stage and repeated, are recommended as the first line of treatment for an
asthma crisis.

It is advisable to tailor drug doses according to the severity of the attack and R1
its response to treatment.

The use of a pressurized inhaler with a spacer device system is recommended R1
in the treatment of mild-moderate asthma attack.

In moderate-severe attacks the early use of a systemic glucocorticoid is R1
recommended.

as “clinical signs and symptoms of a hypersensitivity reaction which
is immunologically mediated (IgE) and affects the nose”?%. [p]

Classification

There are numerous classifications of rhinitis, which have been
made by various groups and panels of experts. Many of these
classifications are of little use in clinical practice, as they mix
pathogenic and aetiological criteria. A clinical classification of
rhinitis, supported by a broad international consensus, has been
proposed in the recently reviewed ARIA (Allergic Rhinitis and its
Impact on Asthma) document?*¢ (Table 47). [p]

Table 47
Classification of rhinitis

Infectious rhinitis is the most common form and it is classified as
the common cold or acute viral rhinosinusitis (symptoms last less
than ten days), acute non-viral rhinosinusitis (the symptoms get
worse after the first five days or are maintained longer than ten days)
or chronic rhinosinusitis with or without polyps (symptoms last
longer than 12 weeks)?%4. [p]

AR is the most common form of non-infectious rhinitis?*® and the
most closely related to asthma. The classification of AR changed after
the publication of the ARIA document?® because the classical
classification into seasonal, perennial and occupational asthma did not
reflect the clinical reality of patients®, The current classification
proposed by ARIA has been validated?®, although criteria to differentiate
moderate and severe rhinitis have been proposed?” (Table 48). [c]

Epidemiology

The most common form of rhinitis is infectious rhinitis. Its
incidence in adults is from 2 to 5 episodes of the common cold a year
and in children is from 7 to 10 episodes a year?%. [c]

The prevalence of AR in the general Spanish population has been
estimated to be about 21.5% (average age 31.3 years), of which 21-64% of
cases are persistent, 36-79% intermittent, 48.5-63% perennial and 37-
51.5% seasonal?'?72, 82% of intermittent cases are mild (18% moderate/
severe) and 44% of persistent cases are mild (56% moderate/severe). [c]

Table 48
Classification of Allergic Rhinitis (AR)

Infectious Rhinitis

- Viral - Bacterial - Other Infectious Agents
Allergic, depending on

- The allergen responsible: perennial, seasonal, work-related

- Duration: intermittent, persistent

- Severity: mild, moderate-severe

Occupational

- Duration: intermittent, persistent - Severity: mild, moderate-severe
Drug-induced

- Aspirin - Other medications

Hormonal

Other causes

- NARES (non-allergic rhinitis with eosinophilia - Caused by irritants
syndrome).

- Food-related - Emotional - Atrophic

Idiopathic

Classification of rhinitis adapted from the ARIA document (Bousquet?$¢).

According to duration
INTERMITTENT means that symptoms are present:
- 4 days a week
- or during < 4 consecutive weeks
PERSISTENT means that symptoms are present:
- >4 days a week
- and > 4 consecutive weeks
According to severity
MILD means that none of the following items are present:
- Sleep disturbances
- Daily, leisure and/or sports activities are affected
- School or work activities are affected
- The symptoms cause discomfort
MODERATE means that one, two or three of the above items are present
SEVERE means that all four items are present

Classification of AR according to the ARIA document (modified by Valero?™).
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Figure 9. Differential diagnosis algorithm for rhinitis (modified by Bousquet?9).

A study conducted in Spain found that rhinitis was the most
common reason for consultations at Allergology departments (55.5%
of total visits). Of all of these consultations an allergic aetiology was
confirmed in 72% of patients. 51.9% were sensitized to pollen and
40.2% to mites, and polysensitization was frequent (31.2%). 37.3% of
the rhinitis patients were diagnosed with asthma?”. [c]

In the ISAAC study, a prevalence of rhinoconjunctivitis symptoms
of 7.9% was recently confirmed in Spanish children aged 6-7 years
(an annual increase of 0.33%) and a prevalence of 15% in children
aged 13-14 years (an annual increase of 0.10% ).

Diagnosis

The diagnosis of rhinitis is essentially clinical. [p]

A family history of allergy, seasonal variation of symptoms, the
fact that ocular and nasal symptoms coincide and a link to exposure
to epithelia, pollen and dust are clinical data that are diagnostically
highly predictive when AR is suspected?”>. In the aetiological diagnosis
of allergic rhinitis the most cost-effective analyses are prick and/or
in vitro specific serum IgE tests*®. In cases with any doubt, the
specific nasal challenge test must be performed using the suspected
allergen?””. However, positive prick or specific IgE test results to
certain allergens may be irrelevant from a clinical point of view.
Other complementary tests include the objective evaluation of nasal
obstruction (acoustic rhinometry, active anterior rhinomanometry,
measurement of peak nasal inspiratory flow) and the assessment of
the sense of smell by olfactometry (Fig. 9). [c]

Rhinitis and asthma

Numerous epidemiological, physiopathological and therapeutic
studies have demonstrated a link between rhinitis and asthma26¢27, [¢]

In asthma patients the prevalence of rhinitis is very high, much
higher than in the general population?”. In this country two recent
studies showed a prevalence of rhinitis in asthma patients of 71% and
89.5%289281 In a study conducted in Spain and Portugal, 49% of the AR
patients had asthma??. A parallel increase in the prevalence of

asthma and rhinitis has also been demonstrated in Spain??2. There is
a temporal link between AR and asthma onset, and AR usuallly
precedes the development of asthma?®. It has been demonstrated
that AR and non-allergic rhinitis are risk factors for developing
asthma?2%4, Rhinitis also aggravates asthma and increases the
consumption of healthcare resources?>-2¢7, [c]

Inflammatory changes have been demonstrated in the bronchial
mucosa of non-asthmatic patients with AR?®, as occurs with
eosinophilic nasal inflammation in asthma patients with no clinical
nasal symptoms?%,

The treatment of AR can improve some aspects of asthma (Table
49); nevertheless, a systematic review failed to confirm that this
improvement was statistically significant>. [a]

Treatment

The therapeutic strategy for AR includes: patient education,
avoidance of allergens and pollutants, and pharmacotherapy and
allergen-specific immunotherapy?66.291292, When choosing
pharmacological treatment, the efficacy, safety and cost-effectiveness
of drugs, patients preferences, disease severity and the presence of
comorbidities must be assessed. The pharmacological treatment of
AR must include clear recommendations graded into different stages,
depending on the level of severity (Table 50); (Fig. 10).

In both adults and children oral H, antihistamines improve rhinitis
symptoms?, including rhinorrhea, sneezing, nasal and eye
symptoms?*42%, although they are less effective against nasal
obstruction?®. Second-generation H, antihistamines have fewer side
effects  (cetirizine, desloratadine, ebastine, fexofenadine,
levocetirizine, loratadine, mequitazine, mizolastine and rupatadine >’
and mild anti-inflammatory effects?®®. Topical H, antihistamines
(azelastine, emedastine, ketotifen, levocabastine and olopatadine)
have also shown themselves to be effective in cases of rhinitis and
allergic conjunctivitis?®. [a]

Glucocorticoids (beclomethasone, budesonide, fluticasone,
mometasone, triamcinolone) are the most potent and effective anti-
inflammatory drugs for treating AR and non-allergic rhinitis?*®3%, in
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Table 49

Studies on the effects of treating concomitant rhinitis on asthma

Study Authors Location N Type Variable Comments

Adams, 2002 USA 13844 Retrospective cohort RR 0.7 (ED visits) Patients receiving nasal
glucocorticoids

Crystal-Peters, 2002 USA 4944 Retrospective cohort RR 0.5 (ED visits | hospitalizations)

Corren, 2004 USA Cases | controls RR 0.56 (hospitalizations) Patients receiving nasal
glucocorticoids

Moller, 2002 Europe 205 RCT RR 0.40 (of developing asthma) IT 3 years

Greembiale, 2000 United Kingdom 44 RCT BHR | MIT IT 2 years

Polosa, 2003b Italy 30 RCT BHR | AMP but not for MIT IT 3 years

Dahl, 2005b Europe 262 RCT Tendency to improve not Nasal fluticasone

statistically significant
Lombardi, 2001 Italy 51 Non-randomized CT BHR | MIT IT 3 years

Taramarcaz, 2003 Multiple (Cochrane review) 425

Systematic RCT review

11 RCTs to evaluate the
efficacy of nasal
glucocorticoids

Tendency to improve not
statistically significant

RR: relative risk; BHR: bronchial hyperresponse; MIT: methacholine inhalation test; RCT: randomized clinical trial; CT: clinical trial; IT: immunotherapy; N: population.

Table 50
Levels of recommendation for the drugs used in the treatment of allergic rhinitis
(partly based on Bousquet )¢

Seasonal Seasonal Perennial Perennial Persistent
Rhinitis  Rhinitis Rhinitis Rhinitis  Rhinitis
Adults Children Adults Children
Oral H, R1 R1 R1 R1 R1
antihistamines
Nasal H, R1 R1 R1 R1 No data
antihistamines
Nasal R1 R1 R1 R1 No data
glucocorticoids
Oral R1 R1 R1 R1 No data
glucocorticoids
Antileukotrienes R1 R1 (> 6 years) - - No data
Nasal chromones R1 R1 R1 R1 No data
Nasal R2 R2 R2 R2 No data
decongestants
Nasal - - R1 R1 No data
anticholinergics
Subcutaneous R1 R1 R1 R1 No data
immunotherapy
Sublingual R1 R1 R1 R1 No data
immunotherapy
Anti-IgE R1 R1 R1 R1 No data
(> 12 years) (> 12 years)
Allergenic avoidance R2 R2 R2 R2 No data

both adults and children. The topical application of glucocorticoids
delivers a high drug concentration to the nasal mucosa with a
minimal risk of systemic side effects. Their efficacy in improving the
symptoms of AR, including nasal obstruction and ocular symptoms,
has been well documented. They constitute the first line of treatment
for persistent moderate-severe AR. [A]

Oral glucocorticoid regimens lasting for short periods of time are
used in cases of severe rhinitis that fails to respond to other
treatments?sS, [p]

Intranasal decongestants (oxymetazoline and xylometazoline)
can be used for a short period of time in patients with substantial
nasal obstruction®®2. Prolonged use can trigger drug-induced rhinitis.
Although they are effective, oral decongestants (phenylephrine and
pseudoephedrine), used alone or in association with oral
antihistamines, are not exempt from systemic side effects. [A]

Leukotriene receptor antagonists (montelukast and zafirlukast)
are effective in the treatment of allergic rhinitis and conjunctivitis in
both adults and children. These drugs have shown themselves to be
as effective as antihistamines, but less than topical nasal
glucocorticoids®®, [A]

Topical anticholinergics (ipratropium bromide) are effective and are
recommended for the treatment of rhinorrea that is refractory to other
treatments, and for AR and non-allergic rhinitis3*, [a]

Table 51
Recommendations

The classification of allergic rhinitis will depend on: duration, the disease R2
being classified as intermittent or persistent, and severity, which is
considered mild, moderate or severe.

It is recommended that the diagnosis of rhinitis be based on clinical criteria R2
(symptoms).

To confirm a diagnosis of allergic rhinitis it is advisable to perform prick tests ~ R2
and/or determine of specific serum IgE.

When asthma has been confirmed, it is advisable to investigate the presence R2
or not of rhinitis in order to devise a combined diagnostic and treatment
strategy.

The use of oral and topical nasal antihistamines, together with topical nasal R1
glucocorticoids, is recommended for the pharmacological treatment of
allergic rhinitis.

In appropriately selected allergic patients (adults and children) allergen- R1
specific immunotherapy is recommended.

Topical chromones (sodium cromoglycate) have demonstrated
moderate efficacy in the treatment of rhinitis and allergic
conjunctivitis®®, [a]

Omalizumab (anti-IgE) has proved effective in the treatment of
AR in adults and children over 12 years of age3*°. However, in Spain
its use has not been approved for this purpose. [A]

Specific allergen immunotherapy, using either subcutaneous or
oral (sublingual) administration, is effective for treating AR caused
by pollen and mites in adults and children. A correct allergological
diagnosis is required for its indication. It can alter the natural course
of allergic respiratory disease, reducing the frequency of asthma
episodes and preventing new sensitizations'5307308_[4]

Measures designed to ensure avoidance of indoor allergens
(mites) have demonstrated a reduction in exposure levels, but no
improvement in the symptoms or progression of the disease*®. [p]

The principles which underlie the treatment of rhinitis in children
are the same as in adults, but special care needs to be taken with
adverse effects. The right doses must be used and in some cases the
age of the patient needs to be taken into consideration when
prescribing certain drugs?®. [p]

Special Circumstances
Asthma and pregnancy

Some 4-7% of pregnant women suffer from asthma, which is the
most common respiratory disease during pregnancy. Up to 20% of
pregnant women with asthma experience exacerbations of the
disease and 6% have to be admitted to the hospital because of severe
attacks®®. These figures are worse in patients with severe persistent
asthma, up to 50% of whom may suffer an exacerbation®". The most
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Diagnosis of Allergic Rhinitis

Investigate the presence of asthma

especially in patients with severe
and/or persistent rhinitis

1 1
Intermittent symptoms Persistent symptoms
]
| 1
1 1 1 1
Mild Moderate-severe Mild Moderate-severe
} L ] }

v

Not in order

of preference Not in order of preference
Oral or intranasal antihistamine
and/or
decongestant
or
intranasal GC
or
antileukotriene
(or chromone)

Oral or intranasal
antihistamine
and/or
decongestant
or
antileukotriene

In persistent
rhinitis check the
patient after 2-4 weeks

)

If treatment fails: go up one stage
If there is improvement:

continue the treatment

for 1 month

In order of preference

Intranasal GC
or
oral antihistamine or antileukotriene

Patient check-up
at 2-4 weeks

Improvementl

Go down a stage
and continue
the treatment
for > 1 month

No improvementl

Review diagnosis
Review compliance

Ask whether there are
infections or other causes;

GC: glucocorticoids.

Il
Add or increase the I |Rhinorrhea: Blockage:
dose of intranasal add add
GC ipratropium decongestant
ororal GC
(short course)

i

If treatment
fails: refer

patient to a
specialist

Avoidance of allergens and irritants may be beneficial

In cases of conjunctivitis add: an oral or ocular antihistamine, a chromone or saline solution

Consider specific immunotherapy

Figure 10. Algorithm for treating allergic rhinitis in accordance with ARIA International Guidelines?¢6,

common trigger factors are viruses. Exacerbations in pregnancy are
associated with poor compliance or adherence to inhaled
glucocorticoid maintenance treatment®%3'2, [g]

Effects of asthma on pregnancy

Pregnantasthma patients have a higherincidence of complications,
particularly hemorrhages, eclampsia, hypertension, placental
presentation, the need for caesarean delivery, low birth weight and/
or premature delivery®s. In poorly controlled asthma, hypoxemia
caused by an exacerbation is the main risk factor for premature
delivery, intrauterine growth retardation and low birth weight®'4. [c]

The results of some recent studies suggest that in pregnant
asthma patients, in whom the foetus is female, there is a deterioration
of their asthma with a greater number of exacerbations and
hospitalizations during gestation as a result of their disease3".

Treatment of asthma during pregnancy

Practically all medications employed in the treatment of asthma
cross the placental barrier; however, few have repercussions on the
foetus. Poor control of maternal asthma poses a greater risk to the
foetus than the possible teratogenic effects of the drugs habitually
used in asthma treatment?'¢-38, The drugs from used to treat asthma
during pregnancy are not substantially different to those employed
with any other woman with asthma of a similar level of severity,
including for exacerbations®#3%, (]

A study involving 2,014 newborns, whose mothers were treated
with inhaled budesonide during the period of gestation, did not
identify a higher incidence of teratogenesis (3.8%) in comparison
with the general population (3.5%)%%. [c]

Clinical studies that compared the safety of short-acting g2
adrenergic agonists (chiefly salbutamol) did not detect a greater risk
of side effects®*??2, No information is available on long-acting 32
adrenergic agonists. [s]

Nor did trials that evaluated the safety of theophyllines (risk
category C according to the FDA) during pregnancy demonstrate a
higher risk of side effects. [B]

With respect to the use of oral glucocorticoids (risk category B
according to the FDA), although in the past they were associated with
a greater risk of foetal deformities (particularly when they were taken
during the last three months of pregnancy?*), the evidence currently
available is not conclusive. Our opinion is that it can be administered
during pregnancy®?, as long as its use is justified. 8]

There are no conclusive studies about the safety of antileukotrienes
in pregnancy??. []

Difficult to control asthma
It is accepted that 5% of asthma patients have asthma that is

difficult to control (DCA).?6 Although a universally accepted
definition is lacking, SEPAR has proposed a diagnostic approach
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Table 52 Table 54
Recommendations Diseases that resemble or are often associated with asthma
Given that poor asthma control during pregnancy entails an increase in R2 Other Diseases

maternal and fetal morbi-mortality because of the risk of suffering a severe
asthma exacerbation, it is advisable to monitor the level of asthma control
closely throughout gestation.

The drugs usually employed (B, adrenergic agonists and inhaled R1
glucocorticoids) are recommended for the maintenance treatment of
asthma in pregnant women.

Table 53
Summary of levels of evidence for the general and therapeutic management of
pregnant women with asthma?19320

Recommendations for asthma during pregnancy Level of
evidence
The effect of asthma on pregnancy and vice versa is not a B
contraindication for gestation.
It is safer for the patient and the fetus to receive treatment that B
controls asthma symptoms.
Assessment must include clinical evaluations, spirometry and the B

occasional measurement of inflammatory parameters.

To assess pulmonary function it is preferable to use spirometry rather C
than peak expiratory flow measurement, although the latter may be
sufficient.

Routine evaluation of pulmonary function (spirometry) is C
recommended in pregnant patients with persistent asthma, as
pulmonary function and asthma severity may vary during gestation.

Inhaled glucocorticoids are the first choice for control therapy in B
persistent asthma.

Budesonide is the glucocorticoid of choice.

Inhaled salbutamol is the relief therapy of choice.

Salmeterol and formoterol can be used in selected cases, but
considering the findings of a risk-benefit analysis.

Montelukast, zafirlukast and nedocromil sodium can continue to be C
used in pregnant women with difficulties controlling asthma who
have previously responded to these drugs.

Immunotherapy can be continued in patients who are receiving B
maintenance doses and who obtain a demonstrated therapeutic
benefit.

Breastfeeding is not contraindicated in the case of: prednisone, B
theophylline, antihistamines, inhaled glucocorticoids, g, adrenergic
agonists or sodium cromoglycate.

The need for medication is reduced if maternal trigger factors are B
identified, controlled and avoided (obesity, allergens, irritants and
tobacco smoke).

Application of the asthma education program: monitorinf of C
symptoms and daily variability of lung function (peak expiratory
flow meter), review of correct inhalatory technique,
implementation and regular review of the action plan.

N oW W

based on major and minor criteria®?’. DCA includes all asthma patients
whose disease is characterized as particularly aggressive and
insufficiently or poorly controlled, although the patients follow an
appropriate therapeutic strategy adjusted to their level of clinical
severity®”. Synonyms for DCA include: refractory asthma, asthma
which is resistant to treatment, glucocorticoid-resistant asthma,
corticoid-dependent and difficult asthma. [p]

Diagnosis and associated factors

The final diagnosis of DCA must comply with three previous
conditions: confirmation that the anti-asthma treatment is
appropriate and that it is being followed correctly, that other diseases
resembling asthma have been ruled out (Table 54) and that factors
that aggravate the disease are controlled (Table 55) (Fig. 11). The
diagnosis is confirmed in only 55% of patients who are initially
suspected of having DCA3?8, [c] Hospital admission may be necessary
to determine whether a conventional but supervised treatment
achieves better results. Ten percent of DCA cases have major
psychiatric problems3?¢32°, Clinically, as long as there is reason to
suspect DCA, all the diagnostic techniques described in Table 56
must be attempted. [p]

- Chronic obstructive pulmonary disease - Bullous emphysema or emphysema due
- Cystic fibrosis and bronchiectasis to alpha-1 antitrypsin deficiency
- Bronchiolitis - Tracheal or central airway obstruction
- Left ventricle failure - Hyperventilation

- Neuromuscular disease
Asthma-related Diseases

- Rhinosinusitis - Gastroesophageal reflux
- Allergic bronchopulmonary - Vocal cord dysfunction
aspergillosis - Churg-Strauss syndrome

- Psychiatric disorders
- Carcinoid syndrome
- Hyperthyroidism

- Eosinophilic pneumonia
- Obstructive sleep apnea syndrome

Table 55
Factors that aggravate asthma

Continued exposure to allergens or irritants
- Pets

- Environmental fungi

- Inhalation of cocaine

- Domestic dust mites
- Tobacco smoke
- Occupational exposure

Drugs
- Aspirin and anti-inflammatory COX-1 - Angiotensin converting enzyme
inhibitors inhibitors

- B-blockers
Other factors
- Stress, anxiety, depression, panic attacks - Premenstrual syndrome

Table 56
Diagnostic techniques and attitudes recommended for the evaluation of difficult to
control asthma

Confirm asthma diagnosis

- Spirometry with a bronchodilator test

- Bronchoconstriction test (methacholine, histamine and other agents)

- Daily variability of peak expiratory flow

Confirm good therapeutic compliance

- Hospital admission with supervised treatment

- Morning levels of plasma cortisol (patients receiving oral glucocorticoid
treatment)

Evaluation of other respiratory diseases

- Lung volumes - Alveolar-capillary diffusion

- CT of sinuses and upper respiratory tract - High resolution chest CT

- Exhaled nitric oxide (FE,,) - Laryngoscopy

- Bronchoscopy - Sputum inflammatory cell count

Evaluation of aggravating factors

- Allergological assessment using prick - Oesophageal pH-metry
tests/ IgE analysis - Evaluation of work-related respiratory

- Psychiatric assessment risk

Complete diagnosis with the DCA phenotype

CT = computerized tomography; GC = glucocorticoids; DCA: difficult to control
asthma.

Treatment

Despite their side effects, oral glucocorticoids continue to be the
drug of choice. Their administration must be adjusted as to deliver
the minimum dose that will ensure the patient has few symptoms
and exacerbations as possible. Total control of the disease is not
always the ultimate goal of treatment. This is why relatively frequent
use of rescue medication is accepted and it is best to reach a
compromise with the patient as to what level of symptoms is
tolerable [p]. A limitation in the use of oral glucocorticoids has been
the main aim of a series of drugs (immunomodulators) that are
specifically used for DCA. The reduction in glucocorticoids as a result
of the use of these drugs has been very modest and their role in the
treatment of DCA is not entirely clear. The most recent approach is
treatment using an alpha tumoral necrosis factor (TNFa) antagonist
(etanercept), but, after an initially promising publication®®, its
efficacy has not been confirmed in a recent clinical trial®*'. [s]
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Is this a case of difficult

to control asthma?

| Evaluate alternative diagnoses |

v

| Asthma is ruled out |

v

Assign another diagnosis

|Asthma is confirmed|

v

Assess and control:
— Therapeutic follow-up
— Aggravating factors
— Environmental exposure

v

| Re-evaluate the patient’s asthma |

v

Control is achieved by
conventional treatment

DCA is ruled out

— Preparation of a detailed differential diagnosis.
— Confirmation that the asthma treatment is correct and there is compliance.
— Identification and control of factors that aggravate asthma and environmental exposure.

After an asthma diagnosis is confirmed, in just over half of cases initially suspected of being DCA, it is confirmed after three compulsory steps:

v

Control is not achieved by
conventional treatment

DCA is confirmed

Figure 11. Algorithm for the diagnosis of difficult to control asthma (DCA).

Some patients with DCA may benefit from theophylline treatment
if serum levels are adjusted so that they fall within the right
therapeutic range3*2. [c]

Recognition of the patient’s phenotype may contribute therapeutic
advantages®®, Thus, in cases of asthma associated with atopia and
with high levels of IgE, omalizumab reduces the number of
hospitalizations and visits to the ED? [B] In addition, in asthma
associated with nasal polyposis and aspirin intolerance, anti-
leukotriene agents may be useful®*2. Another group of asthma
patients with severe and sudden-onset crises (type Il brittle asthma)
may benefit from self-administration of epinephrine using pre-
loaded syringes (Altellus®)3%. [p]

Work-related asthma

The inhalation of certain agents (Table 58) in the workplace may
cause asthma or make it. The former is known as “occupational
asthma” (OA) and the latter as “work-aggravated asthma” (WAA).

Occupational asthma

OA is a disease characterized by a varying degree of airflow
limitation and/or bronchial hyperresponse and/or inflammation of
the respiratory tract due to causes and conditions that can be
attributed to a specific work environment and not to stimuli found
outside the workplace®. It is the most common occupational
respiratory disease and can account for as much as 25% of all cases of
asthma onset in adults®¥. [c] Depending on its mechanism of action
and whether or not there is a period of latency, we can distinguish
between:

Immunological occupational asthma or asthma with a latency period.
The immunological mechanism by which certain agents cause OA
may or may not be mediated by IgE. In general, it is accepted that
high molecular weight particles (proteins) generate an IgE-mediated

Table 57
Recommendations

Patients with difficult to control asthma (DCA) should normally be controlled  R2
at specialized hospital centers by experienced medical personnel.

In diagnostic and therapeutic approaches to DCA it is advisable to follow a R2
protocol framework based on decision algorithms, which establish the steps
and drugs that must be used rationally, progressing in stages from less to
more aggressive measures.

Recognition of the DCA phenotype may confer therapeutic advantages. R1

DCA treatment should not pursue the absolute control of symptoms, so it is R2
advisable to reach an agreement with the patient as to what constitutes a
maximum tolerable level of control of asthma symptoms.

response. It is possible to demonstrate sensitization to these agents
by means of prick or in vitro tests, which involve determining specific
IgE levels using ELISA and immunoblotting methods®. People who
are atopic have a higher risk of developing 0A33¢ 3%, [c]

Often there is an association with rhinitis**, and having
occupational rhinitis increases the risk of suffering OA*#. In general,
when low molecular weight agents induce asthma by an
immunological mechanism, they usually do so via a route that is not
IgE-dependent, although sometimes some of them (isocyanates,
persulfates or metals) can cause asthma by an IgE-mediated
mechanism3#. [c]

The diagnosis of this disease entity is based on a detailed clinical
and occupational history, the demonstration of sensitization when the
mechanism is IgE-mediated, confirmation of asthma and finally proof
that the asthma is work-related®#3. When and how to use the different
diagnostic methods at our disposal is summarized in Figure 12. [c]

The specific bronchial provocation test is considered the gold
standard for confirming a diagnosis of 0OA3#, [c]

Various studies have shown that when exposure to the
occupational agent causing OA is curtailed, there is significant clinical
improvement#. [c]



28 V. Plaza et al / Arch Bronconeumol. 2009;45(Supl 7):2-35

Table 58
Agents that cause occupational asthma'>336

Type Agent

Industry/exposure

Immunological or with a latency period
High molecular weight
Enzymes
Cereals and Flour

Alcalase, amylase, other enzymes

Animals

Latex Latex
Low molecular weight

Diisocyanates

Acid anhydrides
acid, pyromellitic dianhydride

Metals
chromium salts, potassium dichromate

Antibiotics Penicillin, spiramycin, tetracycline

Amines Piperazine, ethanolamine, dimethylpropylamine,
ethylendiamine, aliphatic amines, aminoethanolamine,
hexamethylenetetramine

Wood Red cedar, colophony

Miscellaneous

Non-immunological or with no latency period

Wheat, barley, rye, oats, corn, sunflower seeds, soy, etc.

Rats, guinea pigs, cows, crustaceans, etc.

Toluene diisocyanate (TDI), methylene diisocyanate (MDI)
and hexamethylene diisocyanate (HDI)

Glutaraldehyde, persulfate salts, cyanoacrylate, methyl
methacrylate, polyethylene, chloramine

Soaps, breadmaking, food industry

Baking industry, breadmaking, cakemaking, milling, transport,
agriculture

Laboratory personnel, vets, farmers, seafood processors

Healthcare personnel

Polyurethane, plastic varnishes, insulation materials, spray
painting

Phthalic, trimethyl, hexahydrophthalic and tetrachlorophthalic Plastics and resins, adhesives, chemical industry, flame

retardants

Platinum salts, cobalt sulphate, chromium sulphate and other Platinum refineries, polishers, chrome and silver paint, tanners,

ground glass

Pharmaceutical industry

Chemical industry, aerosol paint, ski manufacturing, lacquers,
photography, rubber, soldering, cables

Timber, electronic welding
Nursing/endoscopy, hairdressing, orthopaedics, glue, paper
packaging, plastic bags, sterilizing equipment

Bleach / hydrochloric acid Chlorine and ammonium Cleaning

Smoke Smoke Fire service, accidents, etc.

Gases NOx, SO,, ozone Metallurgy, agriculture, etc.

Other Resins, acetic acid, caustic soda, etc. Chemical industry, healthcare personnel, etc.
Table 59 Table 60
Recommendations Recommendations
In adult onset asthma, occupational origin must be ruled out. R2 Vocal cord dysfunction must be diagnosed by fibroscopic video R2
The standard test for diagnosing immunological occupational asthma is the R2 rhino-laryngoscopy.

specific bronchial provocation test. For the treatment of vocal cord dysfunction, the use of speech rehabilitation R2
For the diagnosis of WAA in a person who has previously been diagnosed R2 and vocal cord relaxation techniques is recommended.

with asthma, the demonstration of work-related deterioration in lung
function is recommended.

In the treatment of immunological occupational asthma, total cessation of R2
exposure to the causal agent is recommended.
In reactive airway dysfunction syndrome (RADS), if asthma control is R2

achieved with or without medical treatment, it is not necessary for the
patient to change his job.

The symptoms and changes in pulmonary function may persist
for years after the last exposure to the causal agent**, [c]

The reduction of environmental levels of the causal agent
minimizes the number of individuals who become sensitized and
may therefore develop OA3¥. [c]

Non-immunological occupational asthma or asthma without a
latency period. The inhalation of high concentrations of irritant agents
can cause non-immunological OA or reactive airway dysfunction
syndrome (RADS)**¢. The diagnosis is made on the basis of clinical
criteria®2. If the patient recovers or his asthma is controlled by his
usual treatment, a change of post is not strictly necessary>®. It is
uncertain whether chronic exposure to low doses of irritants can
cause OA>, []

Work-aggravated asthma

WAA is a situation in which the aggravation of a patient’s asthma
is due to circumstances that can be attributed to the workplace.

Diagnosis is based on clinical suspicion, when the patient
complains of work-related clinical deterioration of asthma that
existed before he joined his post, if work-related changes in
pulmonary function are demonstrated and if occupational asthma is
ruled out®. [p]

In addition to appropriate pharmacological treatment, therapy is
based on improving environmental conditions in the workplace and

on the use of protection systems. The patient will only need to
abandon his post in severe cases®>2.

Vocal acord dysfunction

Vocal cord dysfunction is defined as a “paradoxical adduction of
the vocal cords during inspiration, which can simulate an asthma
attack”>3, It may take the form of laryngeal stridor, dyspnea,
dysphonia, a dry cough, muscular retraction and/or superficial
respiration, and it may be accompanied by wheezing in the upper
thoracic region®**, It is more common in adolescent women3* and
has been linked to physical exercise®® and psychiatric factors
(anxiety and personality disorders)**4. [8] The diagnosis is confirmed
by identifying paradoxical movements and adduction of the vocal
cords by fibroscopic video rhino-laryngoscopy®“. [p] Spirometry
can show interruptions of the inspiratory loop and an increase in
the forced expiratory flow/ forced inspiratory flow ratio to 50% of
vital capacity®”. The proposed treatments are rehabilitation
techniques based on speech therapy and relaxation, inhaled
anticholinergic agents, helium inhalation or the use of a facial mask
that affords inspiratory resistance3ss. [c]
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OA: occupational asthma; RADS: reactive airway dysfunction syndrome; SBPT: specific bronchial provocation test; PEF: peak expiratory flow. “Measurements performed after a 15-
day working period and 15 days on sick leave; sputum analysis of changes in the number of eosinophils.

Figure 12. Algorithm for the diagnosis of occupational asthma.
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