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2. Diagnosis

2.1 Clinical features
C

C

C

A diagnosis of asthma should be considered in the
presence of suggestive clinical symptoms and signs, such
as wheezing (the most characteristic)1, dyspnea or breathing
difficulty, cough, and chest tightness (key symptoms)2,3.
These clinical manifestations are usually variable, occur
mainly at night or at early morning and are caused by
different triggers (viral infections, allergens, tobacco smoke,
exercise, emotions, etc.). Seasonal variations and family
and personal history of atopy are important aspects to be
considered4-7.
Usually, several signs or symptoms appear at the same
time; isolated clinical manifestations are poorly predictive of
asthma4,8,9. None of these symptoms and signs are specific of
asthma10, hence the need to include some objective diagnostic
test, usually respiratory function tests.
The patient’s clinical history should also include other
aspects, such as the onset of symptoms, the presence of allergic
rhinitis or eczema, and a family history of asthma or atopy5, all
of which increases the probability to establish a diagnosis of
asthma. Table 2.1 shows the key questions for the identification
of patients with suspected asthma2,3.

On physical examination, wheezing on auscultation is the
most characteristic, and in some occasions, nasal obstruction
on anterior rhinoscopy, and dermatitis or eczema. However,
a normal unrevealing physical examination does not exclude
the diagnosis of asthma.
In the presence of acute symptoms at the onset of the
disease, a short anamnesis and physical examination will
be performed, and treatment will be started. Objective
diagnostic tests will be performed once symptoms have
been controlled8.
If asthma is suspected, a differential diagnosis with other
diseases, particularly chronic obstructive pulmonary disease
(COPD) should be established as shown in Table 2.2.
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2.2 Pulmonary function in adults
2.2.1 Adults
The diagnosis of asthma is established when in a patient
with suspected symptoms of disease, a pulmonary function test
(preferably spirometry) objectively demonstrates an alteration
compatible with asthma.

Table 2.1. Key questions for the diagnostic suspicion of asthma
• Have you ever had “whistling” in the chest?
• Have you ever had cough especially at night?
• Have you had cough, wheezing, breathing difficulty in certain periods of the year or when in contact with animals, plants, tobacco or
at the workplace?
• Have you had a cough, “whistling”, breathing difficulty after a moderate or intense physical exercise?
• Have you had colds lasting more than 10 days or “going down into the chest”?
• Have you used inhaled medications that relieve your symptoms?
• Do you have any kind of allergy? Do you have any relatives with asthma or allergy?
Modified from García Polo 2012 and Martín Olmedo 20012,3.
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Table 2.2. Differential diagnosis of asthma in adults
ASTHMA

COPD

Age at onset

Any age

After 40 years of age

Smoking

Irrelevant

Practically always present

Atopy

Common

Uncommon

Family history

Common

Not assessable

Symptom variability

Yes

No

Reversibility of bronchial obstruction

Significant

Usually less significant

Response to glucocorticoids

Very good, almost always

Indeterminate or variable

Other possible conditions

Characteristic symptoms

• Inducible laryngeal obstruction

• Dyspnea, inspiratory stridor

• Hyperventlation

• Fainting, paresthesia

• Inhaled foreign body

• Sudden onset of symptoms

• Cystic fibrosis

• Excessive cough and mucus

• Bronchiectasis

• Recurrent infections

• Congenital heart disease

• Heart murmurs

• Pulmonary thromboembolism

• Sudden onset of dyspnea, tachypnea, chest pain

• Inducible laryngeal obstruction

• Dyspnea, inspiratory stridor

• Hyperventilation

• Fainting, paresthesia

• Bronchiectasis

• Recurrent infections

• Parenchymal lung disease

• Exertional dyspnea, non-productive cough

• Heart failure

• Exertional dyspnea, nighttime symptoms

• Pulmonary thromboembolism

• Sudden onset dyspnea, tachypnea

Age between 15 and 40 years

Age older than 40 years

Modified from GINA 2019 and Plaza 20196,10.
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The main functional alterations in asthma are airflow
obstruction, reversibility, variability, and bronchial
hyperresponsiveness.
Spirometry is the first-choice diagnostic test, as shown in
the algorithm of the diagnostic process (Figure 2.1). The main
parameters to be determined are forced expiratory volume
in one second (FEV1) and forced vital capacity (FVC); their
reference values should be adjusted to the age and ethnic group/
race of each patient. Airway obstruction is defined as FEV1/
FVC ratio below the lower limit of reference values, which
has been arbitrarily set at 0.7712. This criterion, however, may
lead to an overestimation of airway obstruction in patients
of advanced age12. For this reason, it is recommended to use
international reference values, adequate for all ages, which
allow to express results as deviations of the mean (z-score),
with a lower limit or normal (LLN) of -1.6413. A reduced
FEV1 value confirms the obstruction, helps to establish its
severity and indicates a greater risk of exacerbations14. On the

other hand, many patients with asthma may show spirometric
values close to the reference range or even a non-obstructive
(restrictive) pattern due to air trapping.
For the bronchodilation test, the administration of 4
successive/puffs of 100 μg salbutamol, or its equivalent, using
a pressurized inhaler with a spacer chamber and repeating the
spirometry after 15 minutes is recommended. A response is
considered to be positive (or significant bronchodilatation)
when there is a ≥ 12% and a ≥ 200 ml increase in FEV1
from baseline (Table 2.3)12. An alternative criterion for
bronchodilatation is a > 60 l/min or > 20% rise in the peak
expiratory flow (PEF)15. Reversibility can also be identified as
an improvement in FEV1 or PEF after 2 weeks of treatment with
systemic glucocorticoids (prednisone 40 mg/day or equivalent)
or 2-8 weeks of inhaled glucocorticoids (1500-2000 mg/day of
fluticasone propionate or equivalent)16. Although reversibility
of bronchial obstruction is a typical characteristic of asthma,
it is not present in all patients.
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Asthma symptoms
Spirometry with bronchodilation test

Obstructive pattern
FEV1/FVC < 0.7

Within reference range
FEV1/FVC > 0.7

Negative bronchodilator
response

Positive bronchodilator
response*

Positive bronchodilator
response*

Negative bronchodilator
response

∆ FEV1 < 12%

∆ FEV1 ³12% and ³200ml

∆ FEV1 ³12% and ³200ml

∆ FEV1 < 12%
Nitric oxide (FENO)

Home variability of
peak expiratory
flow (PEF)

³40 ppb

³20%
< 20%
Asthma

Nitric oxide
(FENO)

³40 ppb**
< 40 ppb

Bronchoconstriction
test

(Diagnosis will be
confirmed when good
treatment response is
also observed.
Otherwise, reevaluated)

< 40 ppb

Oral glucocorticoid
(prednisone 40 mg/day)
14-21 days***
and repeat spirometry

Pattern
normalization

Positive
Negative
Reevaluation

Persistence
obstructive
pattern

*In children, a 12% increase is sufficient to consider this test as positive, even if < 200 ml. **In cases of a negative broncoconstriction test, a diagnosis of
eosinophilic bronchitis should be considered. ***Alternatively, inhaled glucocorticoids at very high doses, 1500-2000 μg of fluticasone, 3 or 4 times a day for
2-8 weeks may be used.
Figure 2.1. Diagnostic algorithm.

Table 2.3. Reversibility and daily variability criteria recommended for the
diagnosis of asthma
Reversibility

Daily variability

Post-Bd FEV1 – pre-Bd FEV1 ≥ 200 ml
and
Post-Bd FEV1 — pre-Bd FEV1 × 100 ≥ 12 %
pre-Bd FEV1
Maximum PEF– minimum PEF × 100
Maximum PEF
Variability ≥ 20 % during ≥ 3 days
per week, in a 2-week recording

FEV1: forced expiratory volume in one second; PEF: peak expiratory flow;
Bd: broncodilatation.
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Variability, or excessive fluctuation of pulmonary
function over time, is essential for the diagnosis and control
of asthma. The most widely recommended daily variability
index is the PEF amplitude in relation to the averaged mean
over at least 1-2 weeks and recorded before the administration
of medication (Table 2.3)17. A PEF variability ≥ 20 % is
diagnostic for asthma18.
Bronchial hyperresponsiveness is the term that defines
an excessive narrowing of the bronchial lumen in the presence
of physical or chemical stimuli that usually only provokes
little or no reduction of airway caliber19. The identification of
this excessive response to a bronchoconstrictor by means of
a non-specific bronchoprovocation (challenge) test may be
useful in patients with clinical suspicion of asthma and normal
© 2021 Esmon Publicidad
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The fractional exhaled nitric oxide (FENO) is a noninvasive measurement of bronchial inflammation of allergic-T2
phenotype (see section 7.3) and related in part with eosinophilic
inflammation. Although both FE NO and eosinophils are
involved in the T2 inflammatory cascade, the two biomarkers
are regulated by different inflammatory pathways. The
measurement procedure has been standardized26 and the
recently recommended cut-off point has been established at
< 40 ppb in adults not being treated with glucocorticoids8,27.
FENO has a high sensitivity and specificity for the diagnosis
of asthma in non-smoking patients not receiving inhaled
glucocorticoids28, particularly in association with reduced
FEV129. However, a normal FENO value does not exclude the
diagnosis of asthma especially in non-atopic subjects30.

pulmonary function. Either direct agents, such as methacholine
or histamine, or indirect agents, such as monophosphate
adenosine, mannitol or hypertonic saline can be used20. These
latter agents show a better relationship with inflammation and a
higher sensitivity to the effect of glucorticoids21. Furthermore,
mannitol offers the advantage of being administered via a dry
powder inhaler22.
The analysis of bronchial hyperresponsiveness is carried
out in terms of sensitivity or threshold, by determining the
dose or concentration leading to a 20% decrease in FEV1
as compared to the post-diluent value19,23. In the case of
methacholine, it has been recently recommended to use the
cumulative dose associated with a 20% reduction of FEV1
(PD20) in respect to the value obtained after administration
of the diluent24. This type of bronchial challenge test has
a high sensitivity but a limited specificity25, thereby being
more useful for excluding than for confirming the diagnosis
of asthma. Bronchial hyperresponsiveness is also present in
other diseases, such as allergic rhinitis, COPD, bronchiectasis,
cystic fibrosis or heart failure
The mannitol test is considered to be positive when a
15% fall in FEV1 from baseline (PD15) occurs or when there
is an incremental decrease of FEV1 of ≥ 10% between two
consecutive doses19. This test is more useful to confirm the
diagnosis of asthma (particularly in cases of exercise-induced
bronchoconstriction) because its specificity is > 95%, although
its sensitivity is of 60%.

2.3 Pulmonary function in children
The usefulness of pulmonary function tesrs in children
for the diagnosis of asthma is lower than in adults, since most
children (including moderate and severe forms) showed FEV1
values within the reference range31,32. Pulmonary function
tests may contribute to the diagnosis, but normal results do
not exclude the diagnosis. These tests do not sufficiently
discriminate the level of severity33.
With an appropriate method, it is possible to obtain reliable
forced spirometries in children since the age of 3 years. From 5

Compatible medical history and physical examination
(Cough, wheezing, breathing difficulty, chest tightness)
Baseline spirometry with bronchodilation test (BDT)
Obstructive pattern FEV1/FVC < 0.85-0.90

No availability

BDT +

BDT -

Therapeutic test
with IGC + SABA
Assessment in
6-10 weeks

Asthma

Provocation (challenge)
test with
Methacholine
or exercise

Poor (or partial)
response

Good
response

Positive

Negative

Assessment and
complementary tests
for alternative
diagnoses
Positive bronchodilation test (BDT): increase of FEV1 >12 % as compared with baseline.
Figure 2.2. Asthma diagnostic algorithm in children.
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to 6 years onwards, functional diagnosis of asthma is similar to
that made in adults. In children, FEV1/FVC is bettter correlated
with severity of asthma than FEV121,34. In children, obstruction
is defined by FEV1/FVC ratio < 85-90 % (Figure 2.2).
A bronchodilaton test is considered positive when the
increase of FEV1 from baseline is equal or greater than 12%,
although it is possible that an 8% increase from baseline or a
9% increase in relation to the predicted value may define better
the bronchodilator response in children35,36.
As children can exhale all the air in 2-3 seconds, an
expiration lasting this amount of time may be considered valid
provided its validity can be confirmed by visual inspection
of the correctness of the maneuver by an expert37. Less strict
reproducibility criteria are also acceptable: 100 ml or 10%
of FEV138.
FEF 25-75% values do not provide relevant additional
information and, therefore, do no contribute to clinical
decision-making39. At present, international reference values,
all ages equations, which are suitable for all ages, are
available13, allowing to express the results as deviations of the
mean (z-score), with a lower limit or normal (LLN) of -1.64.
If diagnosis is uncertain, methacholine and exercise
challenge tests may be of special interest in children,
since exercise challenge test is relatively easy to perform,
reproducible and has a high specificity for the diagnosis of
asthma, although its sensitivity is low40.
Between 3 and 5 years of age, it is indispensable tu use
adequate methodology and appropriate reference values
and do not extrapolate values of older children41-43. Since
these children may occasionally have expiration times lower
than 1 second, the most useful value would be FEV0.5 or
FEV0.75 rather than FEV144. In this age segment, the normal
FEV1/FVC value would be greater than 90%.
As for the use of the bronchodilation test at this age, the
cut-off point for both FEV1 and FEV0.5 or FEV0.75 remains
to be determined45,46. Other tests that may be useful in the
management of preschool children with asthma include
forced impulse oscillometry (FIO)47-49, the measurement of
airway resistance using the interrupter technique (Rint), the
tidal flow-volume curve analysis or measurement of airway
resistance by plethysmography. Any of these techniques must
be adapted to ATS/ERS guidelines on pulmonary function in
preschool children44. For children under 2 years of age, the
rapid thoracoabdominal compression is the most widely used
technique.
To perform reliable pulmonary function tests in children,
particularly in those younger than 5-6 years of age, it is
essential to have nursing staff specifically trained in these
techniques as well as laboratories adapted for children.
Measurement of FENO allows assessing the degre of
bronchial inflammation also in children50. The assessment
of FENO in young children is not relevant for predicting a
diagnosis of asthma at school age51. The diagnostic reliability
of FENO for asthma is compromised by the wide confidence
intervals and the overlapping of values between children
without asthma and those with atopic dermatitis. Populationbased studies52 have established cut-off values quite similar
to those proposed by the ATS53, with positivity in children
above 35 ppb.
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Regarding the usefulness of FENO in the follow-up and
treatment adjustment, it has not been possible to consistently
demonstrate its benefits. It is necessary, a better knowledge
of the personal value and to make therapeutic decisions based
on changes in relation to this optimal value54. Treatment with
inhaled glucocorticoids reduces FENO concentration, so that
measurement of FENO may be a predictor of response55. In
some cases (especially in the most severe), increasing trends
as compared to the optimal value may be useful to estimate
the future risk of relapse56.
Although potentially useful as guidance, the available
evidence does not confirm the reliability of FENO to evaluate
adherence to IGC treatment.
FENO can be determined in young children using the
multiple breath-exhalation technique, with reference values
having being established for the age between 1 and 5 years57. In
this age group, although some study has shown an association
between high levels of FENO and the risk of asthma58, this
correlation remains to be established.
Overall, there is no consistent evidence to recommend the
routine use of FENO in the follow-up of children with asthma,
and its use should be limited to specialized consultation
settings59.
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2.4 Allergy evaluation
The aim of allergy testing is to determine the presence of a
potential sensitization to aeroallergens that may influence the
development of the allergic asthma phenotype or to trigger
exacerbations. These tests can be performed in all patients with
asthma regardless of their age. The anamnesis helps to evaluate
personal and family history of atopy (rhinoconjunctivitis,
eczema, food allergy) and the relationship between symptoms
and allergen exposure. To make a diagnosis of allergic asthma,

Does exposure to aeroallergens trigger
or worsen bronchial asthma?
Yes
Suspicion of
allergic asthma

No
Suspicion of
non-allergic asthma

Search for other
triggering factors

How are the results of allergy studies?
Positive
Agreement with
clinical history?
Yes
Allergic
asthma

Negative
Non-allergic
asthma

Search for other
factors

No
Sensitization without
clinical revelance

Figure 2.3. Allergy study: to establish the diagnosis of allergic asthma,
there should be agreement between the medical history and the result
of the allergic study.
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in addition to sensitization to inhaled allergens, it is important
to assess the clinical relevance of the results obtained60
(Figure 2.3).
The intradermal puncture testing or prick test with
standardized extracts61 (Table 2.4) is the first-choice method
because of its high sensitivity, low cost and immediate
availability of results. It is necessary to be aware of the
variables that may affect the results (drugs, dermographism,
etc.), and to have experience for a correct interpretation of
results (false positives due to cross-reactivity)62.
Measurement of specific serum IgE against complete
aeroallergens, although having the same significance as the
prick test, is less sensitive and more expensive63. Specific serum
IgE to allergenic components allows to differentiate primary
sensitization from cross-reactivity64, and in polysensitized
patients improves the selection of the composition of specific
immunotherapy with allergens65.
The specific bronchial challenge test may be useful when
there is a discrepancy between clinical history and the results
of sensitization tests, although it is not routinely recommended
and should be performed by expert professionals

2.5 Classification of severity in adults
D

D

Asthma has usually been classified according to its severity,
although the definition and assessment of these characteristics
has changed over time6,11,66. Severity of asthma is an intrinsic
property of the disease that reflects the intensity of its
pathophysiological abnormalities67.
Traditionally, the classification of asthma based on
clinical and functional parameters includes 4 categories:
intermittent, mild persistent, moderate persistent, and severe
persistent6,11,66.

It should be remember that asthma severity involves both
the intensity of the process and its response to treatment68,69.
Severity is usually evaluated while the patient is being treated
and is classified according to the need for maintenance
therapy to achieve control of symptoms and exacerbations68,69
(Table 2.5).
Severity is not necessarily a constant characteristic of
asthma and needs to be periodically reassessed since may vary
with time (months or years).
Most asthma populations suffer from intermittent or
mild persistent asthma70,71. The inflammatory features of
these apparently non-severe foms of the disease should not
be underestimated72,73. Despite the absence of symptoms in
mild and intermittent asthma, a correct clinical and functional
evaluation of the patient is needed for proper classification and
adjustment of treatment.

Asthma control is the extent to which manifestations of the
disease can be either absent or maximally reduced by therapeutic
interventions, and treatment goals are fulfiled67,69, largely
reflecting the adequacy of asthma treatment (Figure 2.4).
Asthma has been arbitrarily classified according to the
degree of disease control in: well-controlled asthma, partially
controlled asthma and poorly controlled asthma, based on the
criteria shown in Table 2.66. Some asthma patients may show a
good control of both symptoms and pulmonary function, while
simultaneously experiencing exacerbations, whereas other
patients may have daily symptoms and very few exacerbations.
Treatment

Adequate

Inadequate

Mild
Table 2.4. Standard battery of aeroallergens used in intraepidermal
puncture skin tests or prick*
Mites

Dermatophagoides pteronyssinus/farinae
Lepidoglyphus destructor, Blomia tropicalis

Dander

Cat, dog

Pollens

Grasses, Olea europaea, Cupressus spp,
Platanus spp,
Salsola kali, Parietaria judaica,
Artemisia vulgaris

Molds

DAC

Alternaria alternata, Aspergillus fumigatus

*Extracts of other allergens according to environmental exposure (such as
professional allergens) or geographical prevalence can be added.

Severe
Control

Good

Bad

Modified from Osborne, et al.

74

Figure 2.4. Relationship between severity and control of asthma. The
degree of control largely reflects the adequacy of treatment. Some paients
have a difficult asthma control (DAC).

Table 2.5. Classification of asthma severity when it is well-controlled with treatment (stratified by steps
Severity

Intermittent		

		

Persistent

Mild

Moderate

Severe

Minimal treatment requirements
Step 1
Step 2
to maintain control			

Step 3 or
Step 4

Step 5 or
Step 6
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Table 2.6. Classification of asthma control in adults
		
		

Well-controlled
(all of the following)

Partially controlled
(any measure in a week)

Daytime symptoms

None or ≤ 2 days a month

> 2 days a week

Limitation of activities

None

Any

Nighttime symptoms/ awakenings

None

Any

Poorly controlled

Neeed for reliever medication
None or ≤ 2 days
> 2 days a week
If ≥ 3 characteristics
(rescue)
a month		
of partially controlled
(short-acting ß2-adrenergic agonist)				asthma
Pulmonary function
FEV1

> 80 % predicted value or
z-score (-1.64)
> 80 % better personal value

PEF

< 80 % predicted value or
z-score (-1.64)
< 80 % better personal value

Exacerbations
None
≥ 1/year		≥ 1 in any
				
week
FEV1: forced expiratory volumen in one second; PEF: peak expiratory flow.

Asthma control
Achieve
Current control
Defined by

Reduce
Future risk
Defined by

Symptoms

Rescue
medication

Reduced baseline
pulmonary function

Activity

Pulmonary
function

Excessive decline of Adverse effects
pulmonary function* of treatment

Exacerbations*

*Evaluate risk factors.
Figure 2.5. Domains and risk factors that determine the degree of
asthma control.
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Thus, when trying to minimize the clinical expression of
asthma two major domains should be take into account69: on
the one hand, the day-to-day disease manifestations (current
control), and on the other hand, its possible consequences
(future risk), as shown in Figure 2.5.
Regarding the current control domain, control would be
defined by the ability to prevent the presence of daytime and
nighttime symptoms; the frequent use of rescue medication
for the relieve of these symptoms; maintenance of pulmonary
function within or close to normal limits; the absence of
limitations of daily living activities, including family, social,
work or school activities, and physical exercise; and finally, the
fulfillment of expectations of both patients and their families
regarding the quality of care received.
As for the future risk domain, control includes: the
absence of exacerbations; the absence of the need of using
systemic glucocorticoids, visits to emergency departments
and hospitalizations; the prevention of an excessive loss of
J Investig Allergol Clin Immunol 2021; Vol. 31, Suppl. 1: 1-130
doi: 10.18176/jiaci.0664

pulmonary function and the development of a fixed airway
obstruction or, in the case of children, an anomalous lung
development; and finally, the prescription of an optimal
treatment with minimum or no adverse effects.
As defined in the control of asthma, a number of procedures
should be used for its evaluation75. The essential tool for
assessing asthma control is the continued follow-up medical
visit. In this visit, the domains of current control and future risk
of exacerbationes should be evaluated, together with possible
presence of fixed airflow obstruction and treatment-associated
adverse effects, and finally and most importantly, the adherence
to treatment, including a reminder of the self-management plan
and actions to be taken in case of disease decompensation,
and trying to reinforce the patient-healthcare professional
relationship at each visit.
In order to facilitate and standardize the evaluation of
the domain of current control of asthma, different simple
questionnaires and easy to be completed by the patient have
been developed. The Asthma Control Test (ACT)76,77 and the
Asthma Control Questionnaire (ACQ)78,79 have been validated
and culturally adapted for use in Spain. Validation of the ACT
questionnaire is more detailed for its use in clinical practice
with well-defined cut-off points, so that a score equal to or
greater than 20 is highly consistent with well-controlled
asthma, between 19 and 16 with partially controlled/not
well-controlled asthma, and equal to or lower than 15 with
poorly controlled asthma76,77. The minimum clinically relevant
difference is 3 points80. Also, the Spanish version of the ACQ
questionnaire has been validated, with cut-off values based
on actual clinical practice81,82 with < 0.5 for well-controlled
asthma, between 0.5 and 0.99 for partially controlled asthma,
and ≥ 1 for poorly controlled asthma. Nevertheless, the
reliability of both questionnaires to detect poorly controlled
asthma is low83, and for this reason they should never be used
as single tools to evaluate asthma control.
Factors assocated with the risk of exacerbations include
the presence of uncontrolled asthma symptoms and history
© 2021 Esmon Publicidad
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Table 2.7. Main risk factors for exacerbations
• Poor current control: ACT < 20 or ACQ > 1.5.
• History of exacerbations: ≥ 1 severe exacerbation in the previous year or history of almost life-threatening asthma
• Undertreatment with inhaled steroids: not prescribed, por adherence or critical errors with the use of inhalers.
• Excessive use of rescue medication: ≥ 3 inhalers per year (≥ 2 puffs/day).
• Type 2 inflammation: increased peripheral blood/sputum eosinophils, increased FENO.
• Pulmonary function: low baseline FEV1, reversibility with the bronchodilator.
• Psychosocial problems, low socioenconomic level.
• Exposures: tobacco smoke, allergens, pollution.
• Comorbidities: obesity, sleep apnea-hypopnea síndrome, chronic rinosinusitis, gastroesophageal reflux, food allergy, pregnancy.
Adapted from GINA 20196.
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of severe exacerbations. Other factors that may increase the
risk of exacerbations in the absence of uncontrolled asthma or
previous severe exacerbations are shown in Table 2.7.
Assessment of biomarkers of type 2 inflammation may
contribute to stratify the paient’s risk, and taking into account
that peripheral blood eosinophilia84-86 or sputum eosinophilia87
as well as increased FENO in a patient treated with inhaled
glucocorticoids88 are additional factors that increase the risk
of exacerbations.
In the patient with severe asthma, adjustment of treatment
with inhaled glucocorticoids has been recommended, taking
into account results of sputum eosinophils or FENO, since
this strategy is associated with a lower risk of exacerbations,
although it has no effect on symptoms or pulmonary function89.
Forced spirometry is another tool that can help in the
assessment of future asthma control, since a low baseline
FEV1 value, in particular < 60%90, and the presence of
reversibility have been reported as factors that increase the
risk of exacerbations.
Asthma control should be evaluated at each medical visit.
Once asthma treatment is started, clinical and therapeutic
management of the disease should be directed toward achieving
and maintaining control (including symptoms, exacerbations,
and lung function). Therefore, the degree of control will
determine the decisions on maintenance treatment and dose
adjustment, according to the therapeutic steps shown in the
corresponding section.

2.7 Control and classification of severity
in children

© 2021 Esmon Publicidad
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2.7.1 Clinical severity
The classification of severity is different according to the
moment at which asthma is evaluated: at the onset, at the time
of diagnosis or thereafter once control of the disease has been
achived. In the first case, the level of severiry depends on the
frequency and intensity of symptoms (number of attacks and
between-attack status: mainly exercise tolerance and nighttime
symptoms), the need for a rescue bronchodilator and the values
of respiratory function tests. In small children in whom lung
function testing is not feasible, severity is only classified
according to symptomatology.
Some children with asthma present symptoms
intermittently, episodically, more or less frequently,
while others suffer from more persistent symptoms. The
character of moderate or severe asthma is determined by
the frequency and intensity of the symptoms. In any case,
the classification of severity i s established once treatment
is started, based on the medication necessary to keep the
child well controlled.
In this way, the patient who requires step 5 or 6 treatment
will have severe asthma, the one who needs step 3 or 4, a
moderate asthma, the one who requires step 1 or 2, a mild
asthma.
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Childhood asthma varies substantially over time, even
during a single year, which makes its classification difficult.
Most young children experience asthma symptoms during
viral infections only; they may experience, therefore, moderate
or severe asthma in the winter and remain asymptomatic in
spring and summer seasons. In order to typify correctly a case
of asthma in children, it is necessary to specify, in addition to
severity, the triggering factors in the individual patient and the
degree of control of asthma.
2.7.2 Control

C

C

Asthma control is defined by the extent to which
clinical manifestations have declined or disappeared with
the treatment prescribed92. It includes the two components:
current symptom control and future risk (future consequences
of such control)6.
The current control of symptoms is evaluated by the
presence and frequency of symptoms, both at daytime and
nighttime, the need of rescue medication and the presence of
some limitation for daily life activities. The criteria established
to define the degree of control vary from one guideline
to another, but generally it is classified as good or poorly
controlled asthma, although some guidelines also introduce
the concept of partially controlled6.

To facilitate symptom control evaluation, there are available
specific Spanish validated questionnaires. One of these
questionnaires is the CAN questionnaire (Control de Asma en
Niños, Asthma Control Questionnaire in Children) with a version
for 9-14 year-old children and another version for parents (2-8
year-old children). This instrument evaluates nine questions
about clinical manifestations within the last 4 weeks and is
scored between 0 (good control) and 36 (poor control). A patient
is considered to be poorly controlled when scores are equal to
or higher than 895 (Table 2.8). Also available is the Childhood
Asthma Control Test (c-ACT), validated in Spanish95,96 for 4-11
year-old children, which includes 7 questions (4 for the child
and 3 for the parents/caregivers). A patient is considered to be
poorly controlled when the score is lower than 20 (Table 2.9).
The future risk assesses the presence of risk factors for
exacerbations (Table 2.10), to develop a fixed airflow limitation
(undertreatment with IGC, prematurity97, environmental
exposure to tobacco smoke, low FEV1, severe asthma, previous
hospitalizations) and for suffering treatment-related side effects
(frequent courses of oral glucocorticoids, high doses of IGC)98.
In addition to the control of clinical symptoms and
pulmonary function, measurement of FENO has been advocated
as an approach to assess the control of inflammation. Although
potentially useful in some patients, this procedure does not
seem to add any relevant benefits to the aforementioned followup and treatment strategies99.

Table 2.8. Asthma Control Questionnaire in Children (CAN)93
1. In the last 4 weeks, how often have
you coughed during the day without
having a cold?
4.
3.
2.
1.
0.

More than once a day
Once a day
3 to 6 times a week
Once or twice a week
Never

2. In the last 4 weeks, how often have
you coughed at night without having
a cold?
4.
3.
2.
1.
0.

More than once a night
Once a night
3 to 6 times a week
Once or twice a week
Never

3. In the last 4 weeks, how often have
had wheezing/whistling sounds in
your chest during the day?
4.
3.
2.
1.
0.

More than once a day
Once a day
3 to 6 times a week
Once or twice a week
Never

4. In the last 4 weeks, how often
have you had wheezing at
night?
4.
3.
2.
1.
0.

More than once a night
Once a night
3 to 6 times a week
Once or twice a week
Never

5. In the last 4 weeks, how often have
you had breathing difficulty during
the day?
4.
3.
2.
1.
0.

More than once a day
Once a day
3 to 6 times a week
Once or twice a week
Never

6. In the last 4 weeks, how often have
you had breathing difficulty during
the night?
4.
3.
2.
1.
0.

More than once a night
Once a night
3 to 6 times a week
Once or twice a week
Never
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7. When the child exercises (plays, runs,
etc.) or bursts out laughing, does he/
she coughs or wheezes?
4. Always
3. Almost always
2. Sometimes
1. Almost never
0. Never
8. In the last 4 weeks, how many times
has he/she had to visit the emergency
department because of his/her asthma?
4. More than 3 times
3. 3 times
2. Twice
1. Once
0. Never
9. In the last 4 weeks, how many times
has the child been admitted to
hospital because of her/his asthma?
4.
3.
2.
1.
0.

More than 3 times
3 times
Twice
Once
Never
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Table 2.9. Childhood Asthma Control Test (ACT) validated in Spanish95,96
Have your child complete these questions
1. How is your asthma today?

0

1

Very bad

2

Bad

3

Good

Very good

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

1

0
It’s a big problem, I can’t
do what I want to do

It’s a problem and
I don’t like it

2

3

It’s a little problem
but it’s okay

It’s not a problem

3. Do you cough because of your asthma?

1

2

Yes, most of the time

Yes, some of the time

0
Yes, all of the time

3
No, none of the time

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

1

2

Yes, most of the time

Yes, some of the time

0
Yes, all of the time

3
No, none of the time

Please complete the folowing questions on your own
5. During the last 4 weeks, how many days did your child have any daytime asthma symptoms?
5
Not, at all

4
1-3 days

3

2

1

0

4-10 days

11-18 days

19-24 days

Everyday

6. During the last 4 weeks, how many days did your child wheeze during the day because of asthma?
5
Not, at all

4
1-3 days

3

2

1

0

4-10 days

11-18 days

19-24 days

Everyday

7. During the last 4 weeks, how many days did your child wake up during the night because of the asthma?
5
Not, at all
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4
1-3 days

3

2

1

0

4-10 days

11-18 days

19-24 days

Everyday
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Table 2.10. Risf factors for asthma exacerbations in children98,99
– At least one exacerbation in the previous year.
– Previous care in the ICU or need of intubation.
– Excessive use of SABA.
– Persistent and/or uncontrolled symptoms.
– Lack of adherence to treatment*, inadequate inhalation technique.
– Low FEV1. Positive bronchodilation test.
– Exposure to allergens in case of allergy/atopy.
– Exposure to tobacco smoke.
– Comorbilidities: obesity, allergic rhinitis, food allergy.
– Important psychological or socioenconomic problems.
– Other: peripheral blood or sputum eosinophilia; increase of FENO in routine control visits.
*The ratio between the number of control medications administered and control medications prescribed is < 0.5.
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RECOMMENDATIONS
2.1. Asthma should be suspected in a patient with wheezing, dyspnea (or breathing difficulty), cough and chest
tightness of variable intensity and frequency.

R2

2.2. In case of suspected asthma, seasonal variations and personal or family history of asthma or atopy are
important aspects to be considered, although none of these or none of the signs or symptoms, especially
isolated, are specific of asthma.		

R2

2.3. The diagnosis of asthma should be based on objective measures of functional involvement. Spirometry
with a bronchodilation test is the diagnostic study of choice.		

R2

2.4. The diagnosis of asthma should be considered in the presence of daily variability of peak expiratory flow
(PEF) > 20 %, or an increased fractional exhaled nitric oxide (FENO) > 40 ppb in patients wo have not
been treated with glucocorticoids, particularly in association with reduced FEV1.		

R2

2.5. Non-specific bronchial challenge test should be considered to exclude the diagnosis of asthma.

R2

2.6. Periodic spirometry tests (at least once a year) are recommended for children with asthma requiring
continuous treatment.

R2

2.7. In children, except for specialized consultation, it is not necessary to measure FENO routinely.

R2

2.8. Allergy studies are especially indicated when aeroallergens are suspected to be involved in the
development of asthma or its exacerbations, or when other associated atopic diseases are present.

R2

2.9. The diagnosis of allergic asthma will be based on the agreement between the patient’s clinical history and
the results of diagnostic studies.		

R2

2.10. The severity of asthma (in adults and children) will be established according to the mínimum maintenance
treatment needed to achieve control. In untreated patients, the severity of asthma should be establish at
the beginning of treatment, with further re-evaluations once control is attained.

R2

2.11. The severity of asthma (in adults and children) is not necessarily a constant feature that can change over
time (months or years), so that periodic re-evaluation is required.

R2

2.12. Control of asthma (in adults and children) should be evaluated at each consultation, and treatment should
be adjusted to achieve and maintain control. Control has two main components that should be identified:
current control and future risk.

R2

2.13. In the objective assessment of the degree of current control of asthma (in adults and children), it is
recommended using validated questionnaires for symptoms (preferably ACT in adults, and cACT and
CAN in children). In the assessment of future risk of exacerbations, recommendations include
questioning on previous events, spirometry, use of inhaled glucocorticoids and reliever/rescue medication,
comorbidities and, in selected cases, inflammatory biomarkers (peripheral blood or sputum eosinophils
and FENO).

R2

© 2021 Esmon Publicidad

J Investig Allergol Clin Immunol 2021; Vol. 31, Suppl. 1: 1-130
doi: 10.18176/jiaci.0664

34

GEMA5.0

References

1.		Holleman DR; Simel DL. Does the clinical examination predict
airflow limitation? JAMA 1995; 274 (4):1051-7.
2. Proceso Asistencial Integrado Asma. Coord: García Polo C.
Consejería de salud y familias de la Junta de Andalucía, 2012.
Disponible en https://www.juntadeandalucia.es/organismos/
saludyfamilias/areas/calidad-investigacion-conocimiento/
gestion-conocimiento/paginas/pai-asma.html
3. Martín P (Coord.). El Asma en Atención Primaria. Guía de
práctica clínica basada en la evidencia. Grupo de respiratorio
de la Sociedad Andaluza de Medicina Familiar y Comunitaria.
Granada: Ed SAMFYC; 2001.
4. SIGN 158. British guideline on the management of asthma.
NHS Scotland. British Thoracic Society. July 2019. Disponible
en: http://www.sign.ac.uk.
5. Buke W, Fesinmeyer M, Reed K, Hampon L, Christen C. Family
history as a predictor of asthma risk. Am J Prev Med. 2003;
24(2): 160-9.
6. GINA 2019. Global Initiative for Asthma. Global Strategy for
Asthma Management and Prevention NHL-BI/WHO Workshop
Report. Disponible en: http://www.ginasthma.com
7. O’Byrne PM, Jenkins C, Bateman ED. The paradoxes of asthma
management: time for a new approach?. Eur Respir J. 2017
Sep 9;50(3). pii: 1701103. doi: 10.1183/13993003.011032017. Print 2017 Sep. Review.
8. NICE guideline. Asthma: diagnosis, monitoring and chronic
management. Nov 2017. Disponible en: http://www.nice.org.
uk//guideline//ng80.
9. Tomita K, Sano H, Chiba Y, Set R, Sano A, Nishiyama O, et
al. A scoring algorithm for predicting the presence of adult
asthma: a prospective derivation study. Prim Care Respir J.
2013; 22(1): 51-8.
10. Bel EH. Clinical phenotypes of asthma. Curr Opin Pulm Med.
2004; 10: 44-50.
11. Plaza V (Coord.). GEMA4.4. Guía Española para el Manejo
del Asma (GEMA 2019. 4.4). Disponible en: https://www.
gemasma.com/acceso-restringido/?redirect_to=https://www.
gemasma.com/profesionales/
12. Pellegrino R, Viegi G, Brusasco V, Crapo RO, Burgos F, Casaburi
R, et al. Interpretative strategies for lung function tests. Eur
Respir J. 2005; 26: 948-68.
13. Quanjer PH, Stanojevic S, Cole TJ, Baur X, Hall GL, Culver
BH, et al. Multi-ethnic reference values for spirometry for the
3-95-yr age range: the global lung function 2012 equations.
Eur Respir J. 2012; 40: 1324-43.

14. Kitch BT, Paitiel AD, Kuntz KM, Dockery DW, Schouten JP, Weiss
ST, et al. A single measure of FEV1 is associated with risk of
asthma attacks in long-term follow-up. Chest. 2004; 126:
1875-82.
15. Dekker FW, Schrier AC, Sterk PJ, Dijkman JH. Validity of peak
expiratory flow measurement in assessing reversibility of
airflow obstruction. Thorax. 1992; 47: 162-6.
16. Phillips K, Oborne J, Lewis S, Harrison TW, Tattersfield AE. Time
course of action of two inhaled corticosteroids, fluticasone
propionate and budesonide. Thorax. 2004; 59: 26-30.
17. Reddel HK, Salome CM, Peat JK, Woolcock AJ. Which index
of peak expiratory flow is most useful in the management of
stable asthma? Am J Respir Crit Care Med. 1995; 151: 13205.
18. Boezen HM, Schouten JP, Postma DS, Rijcken B. Distribution of
peak expiratory flow variability by age, gender and smoking
habits in a random population sample aged 20-70 yrs. Eur
Respir J. 1994; 7: 1814-20.
19. Perpiñá M, García F, Álvarez FJ, Cisneros C, Compte L,
Entrenas LM, et al. Guidelines for the study of nonspecific
bronchial hyperresponsiveness in asthma. Spanish Society
of Pulmonology and Thoracic Surgery (SEPAR). Arch
Bronconeumol. 2013; 49(10): 432-46.
20. Cockcroft DW. Bronchoprovocation methods: direct
challenges. Clin Rev Allergy Immunol. 2003; 24: 19-26.
21. Van den Berge M, Meijer RJ, Kerstjens HA, de Reus DM,
Koëter GH, Kauffman HF, Postma DS. PC20 adenosine
5´-monophosphate is more closely associated with airway
inflammation in asthma than PC20 methacholine. Am J Respir
Crit Care Med. 2001; 163: 1546-50.
22. Anderson SD, Brannan J, Spring J, Spalding N, Rodwell LT,
Chan K, et al. A new method for bronchialprovocation testing
in asthmatic subjects using a dry powder of mannitol. Am J
Respir Crit Care Med. 1997; 156: 758-65.
23. Crapo RO, Casaburi R, Coates AL, Enright PL, Hankinson
JL, Irvin CG, et al. Guidelines for methacholine and exercise
challenge testing. Am J Respir Crit CareMed. 2000; 161: 30929.
24. Coates AL, Wanger J, Cockcroft DW, Culver BH; and the
Bronchoprovocation Testing Task Force: Kai-Håkon Carlsen,
Diamant Z, et al. ERS technical standard on bronchial
challenge testing: general considerations and performance of
methacholine challenge tests. Eur Respir J. 2017; 49(5). pii:
1601526. doi: 10.1183/13993003.01526-2016

J Investig Allergol Clin Immunol 2021; Vol. 31, Suppl. 1: 1-130
doi: 10.18176/jiaci.0664

© 2021 Esmon Publicidad

Diagnosis

25. Cockcroft DW, Murdock KY, Berscheid BA, Gore BP. Sensitivity
and specificity of histamine PC20 determination in a random
selection of young college students. J Allergy Clin Immunol.
1992; 89: 23-30.
26. ATS/ERS2005. American Thoracic
Society/European
Respiratory Society. Recommendations for standardized
procedures for the online and offline measurement of exhaled
lower respiratory nitric oxide and nasal nitric oxide, 2005. Am
J Respir Crit Care Med. 2005;1 71: 912-30.
27. Kuoa CR, Spearsb M, Haughney J, Smithd A, Millere J,
Bradshawf T, et al. Scottish consensus statement on the role
of FeNO in adult asthma. Respiratory Medicine. 2019; 155:
54-57.
28. Dupont LJ, Demedts MG, Verleden GM. Prospective evaluation
of the validity of exhaled nitric oxide for the diagnosis of
asthma. Chest. 2003; 123: 751-6.
29. Smith AD, Cowan JO, Filsell S, McLachlan C, Monti-Sheehan
G, Jackson P, et al. Diagnosing asthma: comparisons between
exhaled nitric oxide measurements and conventional tests. Am
J Respir Crit Care Med. 2004; 169: 473-8.
30. Taylor DR, Pijnenburg MW, Smith AD, de Jongste JC.
Exhaled nitric oxide measurements: clinical application and
interpretation. Thorax. 2006; 61: 817-27.
31. Bacharier LB, Strunk RC, Mauger D, White D, Lemanske RF
Jr, Sorkness CA. Classifying Asthma Severity in Children:
Mismatch Between Symptoms, Medication Use, and Lung
Function. Am J Respir Crit Care Med. 2004; 15; 170(4): 42632.
32. Fitzpatrick AM, Teague WG, Meyers DA, Peters SP, Li X, Li H, et
al. Heterogeneity of severe asthma in childhood: confirmation
by cluster analysis of children in the National Institutes of
Health/National Heart, Lung, and Blood Institute Severe
Asthma Research Program. J Allergy Clin Immunol. 2011; 127:
382-9.
33. Lang AM, Konradsen J, Carlsen KH, Sachs-Olsen C, Mowinckel
P, Hedlin G, et al. Identifying problematic severe asthma in
the individual child-does lung function matter? Acta Paediatr.
2010; 99: 404-10.
34. Van Dalen C, Harding E, Parkin J, Cheng S, Pearce N, Douwes
J. Suitability of forced expiratory volume in 1 s/forced vital
capacity vs. percentage of predicted forced expiratory volumen
in 1 s for the classification of asthma severity in adolescents.
Arch Pediatr Adolesc Med. 2008; 162: 1169-74.
35. Galant SP, Morphew T, Amaro S, Liao O. Value of the
broncodilator response in assessing controller naïve asthmatic
children. J Pediatr. 2007; 151: 457-62.
36. Tse AM, Gold DR, Sordillo JE, Hoffman EB, Gillman MW, RifasShiman SL, et al. Diagnostic accuracy of the broncodilator
response in children. A Allergy Clin Immunol. 2013; 132: 5549.
37. Müller-Brandes G, Krämer U, Gappa M, Seitner-Sorge G,
Hüls A, von Berg A, et al. LUNOKID: can numerical American
Thoracic Society/European Respiratory Society quality criteria
replace visual inspection of spirometry? Eur Respir J. 2014; 43:
1347-56.
38. Miller MR, Hankinson J, Brusasco V, Burgos F, Casaburi R,
Coates A. ‘ATS/ERS TASK force: standardization of lung
function testing’. Standardisation of spirometry. Eur Respir J.
2005; 26: 319-38.

© 2021 Esmon Publicidad

35

39. Quanjer PH, Weiner DJ, Pretto JJ, Brazzale DJ, Boros PW.
Measurement of FEF 25-75% and FEF75 % does not
contribute to clinical decision making. Eur Respir J. 2014; 43:
1051-58.
40. Asensio O, Cordón A, Elorz J, Moreno A, Villa JR; Grupo de
Técnicas de la Sociedad Española de Neumología Pediátrica.
Estudio de la función pulmonar en el paciente colaborador.
Parte II. An Pediatr (Barc). 2007; 66(5): 518-30
41. Pérez-Yarza EG, Villa JR, Cobos N, Navarro M, Salcedo A,
Martín C, et al. Espirometría forzada en preescolares sanos
bajo las recomendaciones de la ATS/ERS: estudio CANDELA.
An Pediatr (Barc). 2009b; 70(1): 3-11.
42. Stanojevic S, Wade A, Lum S, Stocks J. Reference equations
for pulmonary function tests in preschool children: A review.
Pediatric Pulmonology. 2007; 42(10): 962-72.
43. Martín de Vicente C, de Mir I, Rovira S, Torrent A, Gartner S,
Iglesias, et al. Validation of Global Lung Function Initiative and
All Ages Reference Equations for Forced Spirometry in Healthy
Spanish Preschoolers. Arch Bronconeumol. 2018; 54(1): 2430.
44. Beydon N, Davis SD, Lombardi E, Allen JL, Arets H, Aurora P,
et al.; on behalf of the American Thoracic Society/ European
Respiratory Society Working Group on Infant and Young
Children Pulmonary Function Testing. An Official American
Thoracic Society/European Respiratory Society Statement:
Pulmonary Function Testing in Preschool Children. Am J Respir
Crit Care Med. 2007; 175: 1304-45.
45. Borrego LM, Stocks J, Almeida I, Stanojevic S, Antunes J, LeiriaPinto P, et al. Broncodilator responsiveness using spirometry
in healthy and asthmatic preschool children. Arch Dis Child.
2013; 98: 112-7.
46. Busi LE, Restuccia S, Tourres R, Sly PD. Assessing bronchodilator
response in presschool children using spirometry. Thorax.
2017; 72(4): 367-72
47. Knihtilä H, Kotaniemi-Syrjänen A, Mäkelä MJ, Bondestam J,
Pelkonen AS, Malmberg LP. Preschool oscillometry and lung
function at adolescence in asthmatic children. Pediatric
Pulmonology. 2015; 50(12): 1205-13.
48. Batmaz SB, Kuyucu S, Arıkoglu T, Tezol O, Aydogdu A. Impulse
oscillometry in acute and stable asthmatic children: a
comparison with spirometry. J Asthma. 2016; 53(2): 17986.
49. Jara-Gutierrez P, Aguado E, del Potro MG, Fernandez-Nieto
M, Mahillo I, Sastre J. Comparison of impulse oscillometry
and spirometry for detection of airway hyperresponsiveness
to methacholine, mannitol, and eucapnic voluntary
hyperventilation in children. Pediatr Pulmonol. 2019; 54(8):
1162-72.
50. Cobos N, Pérez-Yarza EG, Sardón O, Reverté C, Gartner S, Korta
J. Óxido nítrico exhalado en niños: un indicador no invasivo de
la inflamación de las vías aéreas. Arch Bronconeumol. 2008;
44(1): 41-51.
51. Caudri D, Wijga AH, Hoekstra M, Kerkhof M, Koppelman
GH, Brunekreef B, et al Prediction of asthma in symptomatic
preschool children using exhaled nitric oxide, Rint and specific
IgE. Thorax. 2010; 65: 801-7.
52. See KC, Christiani DC. Normal vàlues and thresholds for the
clinical interpretation of exhaled nitric oxide levels in the US
general population. Chest. 2013; 143: 107-16.

J Investig Allergol Clin Immunol 2021; Vol. 31, Suppl. 1: 1-130
doi: 10.18176/jiaci.0664

36

GEMA5.0

53. Dweik RA, Boggs PB, Erzurum SC, Irvin CG, Leigh MW,
Lundberg JO, et al.; American Thoracic Society Committee
on Interpretation of Exhaled Nitric Oxide Levels (FENO) for
Clinical Applications. An official ATS clinical practice guideline:
interpretation of exhaled nitric oxide levels (FENO) for clinical
applications. Am J Respir Crit Care Med. 2011; 184: 602-15.
54. Michils A, Baldassarre S, Van Muylem A. Exhaled nítric oxide
and asthma control: a longitudinal study in unselected
patients. Eur Respir J. 2008; 31: 539-46.
55. Smith AD, Covan JO, Brasset KP, Filsell S, McLachlan C, MontiSheehan G, et al. Exhaled nítric oxide: a predictor of steroid
response. Am J Respir Crit Care Med. 2005; 172: 453-9.
Pijnenburg MW, Hofhuis W, Hop WC, De Jonste JC. Exhaled
nitric oxide predicts asthma relapse in children with clinical
asthma remission. Thorax. 2005; 60: 215-8.
56. Pijnenburg MW, Hofhuis W, Hop WC, de Jonste JC. Exhaled
nitric oxide predicts asthma relapse in children with clinical
asthma remission. Thorax. 2005; 60: 215-8.
57. Van der Heijden HH, Brouwer ML, Hoekstra F, van der Pol P,
Merkus PJ. Reference values of exhaled nitric oxide in healthy
children 1-5 years using off-line tidal breathing. Pediatr
Pulmonol. 2014; 49: 291-5.
58. Singer F, Luchsinger I, Inci D, Knauer N, Latzin P, Wildhaber JH,
et al. Exhaled nitric oxide in symptomatic children at preschool
age predicts later asthma. Allergy. 2013; 68(4): 531-8.
59. Petsky HL, Kayleigh KM, Chang AB. Exhaled nítric oxide
levels to guide treatment for children with asthma. Cochrane
Database Syst Rev. 2016 Nov 9;11:CD011439.
60. Burbach GJ, Heinzerling LM, Edenharter G, Bachert C,
Bindslev-Jensen C, Bonini S, et al. GA(2)LEN skin test study II:
clinical relevance of inhalant allergen sensitizations in Europe.
Allergy. 2009; 64: 1507-15.
61. Ojeda P, Sastre J, Olaguibel JM, Chivato T; investigators
participating in the National Survey of the Spanish Society
of Allergology and Clinical Immunology Alergológica 2015.
Alergológica 2015: A National Survey on Allergic Diseases in
the Adult Spanish Population. J Investig Allergol Clin Immunol.
2018; 28: 151-64.
62. Bousquet J, Heinzerling L, Bachert C, Papadopoulos NG,
Bousquet PJ, Burney PG, et al.Practical guide to skin prick
tests in allergy to aeroallergens. Allergy. 2012; 67: 18-24.
63. Bernstein IL, Li JT, Bernstein DI, Hamilton R, Spector SL,
Tan R, et al. Allergy diagnostic testing: an updated practice
parameter. Ann Allergy Asthma Immunol. 2008; 100(3 Suppl
3): S1-148.
64. González-Mancebo E, Domínguez-Ortega J, Blanco-Bermejo
S, González-Seco E, Trujillo MJ, de la Torre F, et al. Comparison
of two diagnostic techniques, skin-prick test and component
resolved diagnosis in the follow-up of a cohort of paediatric
patients with pollinosis. Multicentre pilot study in a highly
exposed allergenic area. Allergol Immunopathol (Madr).
2017; 45: 121-6.
65. Moreno C, Justicia JL, Quiralte J, Moreno-Ancillo A, IglesiasCadarso A, Torrecillas M, et al. Olive, grass or both? Molecular
diagnosis for the allergen immunotherapy selection in
polysensitized pollinic patients. Allergy. 2014; 69: 1357-63.
66. NAEPP-EP 2007. Nacional Asthma Education and Prevention
Program. Expert Panel Report Guidelines for the diagnosis
and management of asthma. Bethesda: National Institutes

J Investig Allergol Clin Immunol 2021; Vol. 31, Suppl. 1: 1-130
doi: 10.18176/jiaci.0664

67.
68.
69.
70.
71.
72.

73.

74.

75.

76.

77.

78.
79.

80.
81.

82.

of Health, National Heart, Lung, and Blood Institute, 2007.
Disponible en https://www.nhlbi.nih.gov/science/nationalasthma-education-and-prevention-program-naepp
Cockcroft DW, Swystun VA. Asthma control versus asthma
severity. J Allergy Clin Immunol. 1996; 98: 1016-8.
Stoloff SW, Boushey HA. Severity, control, and responsiveness
in asthma. J Allergy Clin Immunol. 2006; 117: 544-8.
Taylor DR, Bateman ED, Boulet LP, Boushey HA, Busse WW,
Casale TB, et al. A new perspective on concepts of asthma
severity and control. Eur Respir J. 2008; 32: 545-54.
Dusser D, Montani D, Chanez P. Mild asthma: an expert
review on epidemiology, clinical characteristics and treatment
recommendations. Allergy. 2007: 62: 591-604.
Shahidi N, FitzGerald JM. Current recommendations for the
treatment of mild asthma. Journal of Asthma and Allergy.
2010; 3: 169-76.
Reddel HK, FitzGerald JM, Bateman ED, Bacharier LB, Becker
A, Brusselle G, et al. GINA 2019: a fundamental change in
asthma management Treatment of asthma with short-acting
bronchodilators alone is no longer recommended for adults
and adolescents Eur Respir J. 2019; 53: 1901046 DOI:
10.1183/13993003.01046-2019
Muneswarao J, Hassali MZ, Ibrahim B, Saini B, Hyder IA, Verma
AK. It is time to change the way we manage mild asthma: an
update in GINA 2019. Respiratory Research. 2019; 20: 183
https://doi.org/10.1186/s12931-019-1159-y.
Osborne ML, Vollmer WM, Pedula KL, Wilkins J, Buist
AS, O’Hollaren M. Lack of correlation of symptoms with
specialist-assessed long-term asthma severity. Chest. 1999;
115: 85-91.
Bateman ED, Boushey HA, Bousquet J, Busse WW, Clark TJ,
Pauwels RA, et al.; GOAL Investigators Group. Can guidelinedefined asthma control be achieved? The Gaining Optimal
Asthma ControL study. Am J Respir Crit Care Med. 2004; 170:
836-44.
Nathan RA, Sorkness CA, Kosinski M, Schatz M, Li JT, Marcus
P, et al. Development of the asthma control test: a survey for
assessing asthma control test. J Allergy Clin Immunol. 2004;
113: 59-65.
Vega JM, Badia X, Badiola C, López-Viña A, Olaguíbel JM,
Picado C, et al.; Covalair Investigator Group. Validation of the
Spanish version of the Asthma Control Test (ACT). J Asthma.
2007; 44: 867-72.
Juniper EF, O’Byrne PM, Guyatt GH, Ferrie PJ, King DR.
Development and validation of a questionnaire to measure
asthma control. Eur Respir J. 1999; 14: 902-907.
Picado C, Badiola C, Perulero N, Sastre J, Olaguíbel JM, López
A, et al; Covalair Investigator Group. Validation of the Spanish
version of the Asthma Control Questionnaire. Clin Ther. 2008;
30: 1918-31.
Schatz M, Kosinski M, Yarlas AS, Hanlon J, Watson ME,
Jhingran P. The minimally important difference of the Asthma
Control Test. J Allergy Clin Immunol. 2009; 124: 719-23.
Juniper EF, Bousquet J, Abetz L, Bateman ED; GOAL Committee.
Identifying ‘well-controlled’ and ‘not well-controlled’ asthma
using the Asthma Control Questionnaire. Respir Med. 2006;
100: 616-21.
Olaguibel JM, Quirce S, Julia B, Fernandez C, Fortuna AM,
Molina J, et al. Measurement of asthma control according to

© 2021 Esmon Publicidad

Diagnosis

83.

84.

85.

86.

87.

88.

89.

90.

global initiative for asthma guidelines: a comparison with the
asthma control questionnaire. Respir Res. 2012; 13: 50.
Jia CE, Zhang HP, Lv Y, Liang R, Jiang YQ, Powell H, et al.
The Asthma Control Test and Asthma Control Questionnaire
for assessing asthma control: Systematic review and metaanalysis. J Allergy Clin Immunol. 2013; 131: 695-703.
Price DB, Rigazio A, Campbell JD, Bleecker ER, Corrigan CJ,
Thomas M, et al. Blood eosinophil count and prospective
annual asthma disease burden: a UK cohort study. Lancet
Respir Med. 2015; 3: 849-58.
Price DB, Trudo F, Voorham J, Xu X, Kerkhof M, Ling Zhi
Jie J, et al. Adverse outcomes from initiation of systemic
corticosteroids for asthma: long-term observational study. J
Asthma Allergy. 2018; 11: 193-204.
Vedel-Krogh S, Fallgaard Nielsen S, Lange P, Vestbo J,
Nordestgaard BG. Association of Blood Eosinophil and
Blood Neutrophil Counts with Asthma Exacerbations in the
Copenhagen General Population Study. Clin Chem. 2017; 63:
823-32.
Belda J, Giner J, Casan P, Sanchis J. Mild exacerbations and
eosinophilic inflammation in patients with stable, wellcontrolled asthma after 1 year of follow-up. Chest. 2001; 119:
1011-7.
Zeiger RS, Schatz M, Zhang F, Crawford WW, Kaplan MS, Roth
RM, et al. Elevated exhaled nitric oxide is a clinical indicator
of future uncontrolled asthma in asthmatic patients on
inhaled corticosteroids. J Allergy Clin Immunol. 2011; 128:
412-4.
Petsky HL, Cates CJ, Kew KM, Chang AB. Tailoring asthma
treatment on eosinophilic markers (exhaled nitric oxide or
sputum eosinophils): a systematic review and meta-analysis.
Thorax. 2018; 73: 1110-9.
Osborne ML, Pedula KL, O’Hollaren M, Ettinger KM, Stibolt T,
Buist AS, et al. Assessing future need for acute care in adult
asthmatics: the Profile of Asthma Risk Study: a prospective
health maintenance organization- based study. Chest. 2007;
132: 1151-61.

© 2021 Esmon Publicidad

37

91. Ferrer M, Alvarez FJ, Romero A, Romero B, Sáez A, Medina JF.
Is the bronchodilator test an useful tool to measure asthma
control?. Respir Med. 2017; 126: 26-31.
92. Reddel HK, Taylor DR, Bateman ED, Boulet L-P, Boushey HA,
Busse WW, et al, on behalf of the American Thoracic Society/
European Respiratory Society Task Force on Asthma Control
and Exacerbations. An Official American Thoracic Society/
European Respiratory Society Statement: Asthma Control and
Exacerbations. Standardizing Endpoints for Clinical Asthma
Trials and Clinical Practice. Am J Respir Crit Care Med. 2009;
180: 59-99.
93. Pérez-Yarza EG, Badía X, Badiola C, Cobos N, Garde J, Ibero M,
et al; on behalf of the CAN Investigator Group. Development
and validation of a questionnaire to asses asthma control in
pediatrics. Pediatr Pulmonol. 2009; 44: 54-63.
94. Liu AH, Zeiger R, Sorkness C, Mahr T, Ostrom N, Burgess S,
et al. Development and cross-sectional validation of the
Childhood Asthma Control Test. J Allergy Clin Immunol. 2007;
119(4): 817-25.
95. Rodríguez-Martínez CE, Melo-Rojas A, Restrepo-Gualteros SM,
Sossa-Briceño MP, Nino G. Validation of the Spanish versión
of the childhood astma control test (cACT) in a population of
Hispanic children. J Asthma. 2014; 51(8): 855-62.
96. Pérez-Yarza EG, Castro JA, Villa JR, Garde J, Hidalgo J; on
behalf of the VESCASI Group. Validation of a Spanish version
of the Childhood Asthma Control Test (Sc-ACT) for use in
Spain. An Pediatr (Barc). 2015; 83(2): 94-103.
97. Den Dekker HT, Sonnenschein-van der Voort AMM, de Jongste
JC, Anessi-Maesano I, Arshad SH, Barros H, et al. Early growth
characteristics and the risk of reduced lung function and
asthma. A meta-analysis of 25.000 children. J Allergy Clin
Immunol. 2016; 137: 1026-35.
98. GINA 2018. Disponible en https://www.docsity.com/es/guiasgina-2018-manejo-clinico-del-asma/4282270/
99. Buelo A, McLean S, Julious S, Flores-Kim J, Bush A, Henderson
J, et al. At-risk children with asthma (ARC): a systematic
review. Thorax. 2018; 73(9): 813-24.

J Investig Allergol Clin Immunol 2021; Vol. 31, Suppl. 1: 1-130
doi: 10.18176/jiaci.0664

