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ABSTRACT

The pharmacological management of asthma has changed considerably in recent
decades, as it has come to be understood that it is a complex, heterogeneous disease
with different phenotypes and endotypes. It is now clear that the goal of asthma
treatment should be to achieve and maintain control of the disease, as well as to minimize
the risks (of exacerbations, disease instability, accelerated loss of lung function, and
adverse treatment effects). That requires an approach that is personalized in terms of the
pharmacological treatment, patienteducation, writtenaction plan, trainingin correctinhaler
use, and review of the inhaler technique at each office visit. A panel of 22 pulmonologists
was invited to perform a critical review of recent evidence of pharmacological treatment
of asthma and to prepare this set of recommendations, a treatment guide tailored to use
in Brazil. The topics or questions related to the most significant changes in concepts, and
consequently in the management of asthma in clinical practice, were chosen by a panel
of experts. To formulate these recommendations, we asked each expert to perform a
critical review of a topic or to respond to a question, on the basis of evidence in the
literature. In a second phase, three experts discussed and structured all texts submitted
by the others. That was followed by a third phase, in which all of the experts reviewed
and discussed each recommendation. These recommendations, which are intended for
physicians involved in the treatment of asthma, apply to asthma patients of all ages.
Keywords: Asthma/therapy; Asthma/drug therapy; Asthma/prevention & control; Practice
guideline.

INTRODUCTION

The pharmacological management of asthma has changed considerably in recent
decades, based on the understanding that asthma is a complex and heterogeneous
disease, with different phenotypes and endotypes. This knowledge has changed the
strategies for managing the disease, making way for the emergence of new drugs
to control asthma. Several recent international guidelines and recommendations
summarize the criteria for the treatment of asthma in steps, allowing an overall
view of the incremental increases in the control treatment as the severity of asthma
increases."® Despite these advances, the level of control of the disease remains
low, with high morbidity, irrespective of the country studied.”®

The heterogeneity of asthma is evidenced by the various phenotypes (observable
characteristics of an individual) and endotypes (molecular or pathophysiological
mechanism underlying the phenotype) of the disease. Among the more frequently
used inflammatory phenotypes are eosinophilic asthma, noneosinophilic asthma,
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allergic asthma, and nonallergic asthma. The
various endotypes include high and low Th2-driven
inflammation, designated the Th2-high and Th2-low
subtypes, respectively.®® Asthma patients with the
Th2-high subtype usually present early-onset asthma
that is more severe, accompanied by atopy/IgE and
airway and systemic eosinophilia. Asthma patients
with the Th2-high subtype tend to be responsive
to corticosteroids and drugs that inhibit Th2-driven
inflammation.® In contrast, those with the Th2-low
subtype generally have late-onset asthma, with no
airway or systemic eosinophilia, and show reduced
responsiveness to corticosteroids. Patients with the
Th2-low subtype also do not respond to the drugs
that inhibit Th2-driven inflammation.®

Evidence from studies of induced sputum samples
show that the majority of asthma patients have a
concordant type of disease; that is, as the airway
inflammation increases, the symptoms increase, and
as the airway inflammation decreases the symptoms
decrease.*V) Therefore, for the great majority of
asthma patients, the treatment may be guided by the
symptoms, the dose of anti-inflammatory medication
being increased or decreased to achieve and maintain
control of the disease.

The present recommendations apply to adults and
children with asthma. They are intended for clinicians
involved in the treatment of asthma in clinical practice,
except for severe asthma, which will be discussed in
greater depth in another set of recommendations.
With the objective of critically summarizing recent
evidence of the pharmacological treatment of asthma,
we brought together 22 experts from Brazil to draw
up the present recommendations, a guide for asthma
treatment adapted for use in Brazil. The themes were
selected by the panel of experts, who chose topics or
questions relating to the most significant changes in
the concepts and, consequently, in the management
of asthma in clinical practice. Each expert was invited
to provide a critical review of a topic or to respond to
a question from those recommendations. In a second
phase, three experts discussed and structured all of
the texts received from the others. In a third phase,
all of the experts reviewed and discussed the present
recommendations.

Concept

Asthma is a heterogeneous disease, usually
characterized by chronic airway inflammation. It is
defined by a history of respiratory symptoms, such as
wheezing, dyspnea, retrosternal chest pressure, and
cough, all of which vary longitudinally and in intensity,
accompanied by variable airflow limitation.®

Epidemiology of asthma in Brazil

The prevalence of asthma symptoms among
adolescents in Brazil, according to international studies,
was 20%—one of the highest in the world—in 2007.*2
A study by the World Health Organization indicated
that, among adults 18-45 years of age in Brazil, 23%
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had experienced symptoms of asthma within the
previous year,*® although only 12% had previously
been diagnosed with asthma. A study conducted in
2012, involving 109,104 adolescents, also found that
23% had asthma symptoms and 12% had previously
been diagnosed with asthma.¥

In 2013, there were 129,728 hospitalizations and
2,047 deaths due to asthma in Brazil. The rates of
asthma-related hospitalization and mortality are
decreasing in most regions, in parallel with increased
access to treatment.*> Uncontrolled asthma generates
high costs for the health care system as well as for
families.*®) In cases of severe asthma, it is estimated
that this corresponds to more than a quarter of the
family income among users of the Brazilian Sistema
Unico de Satide (SUS, Unified Health Care System), (617
although the cost could be reduced significantly with
the adequate control of the disease.(*® However, a
nationwide survey found that only 12.3% of asthma
patients had well-controlled asthma.®*

Various interventions at the municipal level have been
shown to be effective in controlling asthma symptoms,
as well as in reducing the number of exacerbations
and hospitalizations.?%?") However, the problems with
underdiagnosis and lack of training among primary
health care professionals?? require action. A nationwide
experiment in training Family Health Program teams in
the treatment of chronic respiratory diseases through
collaborative care, with the support of experts, has
been successful and could be expanded.®®

Difference between asthma control and
severity

The concept of asthma control comprises two distinct
domains*?4): the control of current clinical limitations,
such as minimal symptoms during the day, the absence
of symptoms at night, a reduced need for rescue
medication, and no limitation of physical activities; and
the reduction of future risks, such as exacerbations,
accelerated loss of lung function, and adverse treatment
effects. On the basis of those parameters, asthma
can be classified as controlled, partially controlled, or
uncontrolled (Chart 1).(252% The degree of control is
typically evaluated by considering the last 4 weeks.

Asthma education and the judicious management
of medication therapy are key to controlling the
disease. The periodic assessment of asthma control
is an important dynamic marker of the severity of the
disease and the main parameter for determining the
need to adjust the treatment plan.

Currently, in addition to the asthma control
questionnaire created by the Global Initiative for
Asthma (GINA), other tools have been culturally
adapted for use in Brazil, including the Asthma Control
Questionnaire> and the Asthma Control Test.?® The
advantage of using these last two tools is their numerical
evaluation (Chart 1), which facilitates understanding
of the level of asthma control by the patient and the
physician. Although spirometry is not part of either
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Chart 1. Definition of asthma control by different instruments.
Instrument/items

Diurnal symptoms > 2 times per week None
Nocturnal awakenings due to asthma

Rescue medication > 2 times per week

Limitation of activities due to asthma

Controlled asthma

Partially controlled Uncontrolled asthma

asthma

1-2 items 3-4 items

ACQ-7 * Score

Number of nocturnal awakenings <0.75
Intensity of symptoms

Limitation of activities due to asthma

Intensity of dyspnea

Wheezing (how long)

Rescue medication

Pre-bronchodilator FEV,

ACT

Limitation of activities due to asthma >20
Dyspnea

Nocturnal awakenings due to asthma

Rescue medication

Self-assessment of asthma control

0.75to < 1.5 >1.5
Score
15-19 <15

GINA: Global Initiative for Asthma; ACQ-7: 7-item Asthma Control Questionnaire - 0-7 points per item; ACT:
Asthma Control Test - 0-5 points per item. *The ACQ can be used without spirometry; in this case, it is referred to
as ACQ-6. If used without spirometry or rescue medication, it is referred to as ACQ-5.

the GINA questionnaire for the evaluation of asthma
control® or the Asthma Control Test,?® it should be
performed, if available, every 3-6 months in order to
estimate the future risk of exacerbations and accelerated
loss of lung function.

Although the concept of asthma control expresses
the degree with which the manifestations of asthma
are suppressed by treatment, varying over periods
of days or weeks, the concept of asthma severity
refers to the quantity of medication needed to attain
control, reflecting a characteristic of the disease that
can change slowly over time.®"

Factors that influence asthma control

The factors that influence the response to asthma
treatment include the following: misdiagnosis; lack of
adherence; use of medications that can decrease the
response to treatment (nonsteroidal anti-inflammatory
drugs and beta-blockers); indoor exposure (e.g., to
dust or smoke); occupational exposure; smoking; and
other comorbidities. Therefore, it is recommended that
the factors that influence asthma control be checked
prior to any modification in the treatment of patients
with asthma, partially controlled or not controlled.®

Adherence to treatment

The main cause of poor asthma control is low
adherence to treatment due to voluntary factors (fears
and myths about the treatment) or involuntary factors
(lack of access to treatment or difficulty in using an
inhaler).®) At present, adherence to asthma treatment
remains low.* Difficulty in detecting nonadherence
is the main obstacle to addressing this problem. A
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nationwide survey revealed that only 32% of the asthma
patients in Brazil are compliant with treatment.®®
Although assessments through medical history, counting
medications, verifying pharmacy records, detecting
side effects, and using other methods at our disposal
have not proven sufficient, the must nevertheless be
employed. There is growing interest in the development
of more accurate methods of measuring adherence to
treatment, and the use of electronic devices could be
an option.7:28)

Smoking

Exposure to second-hand smoke, in children and
adults, increases the risk of exacerbations and impairs
asthma control. In addition, smoking increases the
severity of asthma, hampers its control, accelerates the
loss of lung function, and decreases the responsiveness
to inhaled corticosteroids (ICS).(*?®> Smokers with
asthma have an increased risk of hospitalization and
severe exacerbation.

Environmental and occupational exposure

Environmental exposure (e.g., to dust and pollutants),
whether at home (from biomass burning, mites,
cockroach allergens, animal dander, etc.) or at work
(from latex, low-molecular-weight agents, and cleaning
materials) are important factors associated with the
difficulty of asthma control. In addition, occupational
exposure may be the cause of asthma (occupational
asthma).®

That is why it is important to investigate each patient
in relation to their associated exposures and, when
identified, these should be eliminated or minimized,
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if possible (especially for patients with occupational
asthma).

Use of other drugs that may impair asthma
control

Aspirin and other nonsteroidal anti-inflammatory drugs
can cause severe asthma exacerbation in sensitized
individuals, and beta-blockers (in oral or ophthalmic
formulations) may cause bronchospasm. Therefore,
the decision about their use should be considered
individually, weighing the risks and benefits.®

Comorbidities

A thorough investigation of all of the factors associated
with difficult-to-control asthma in every asthma patient
is unnecessary.G However, in cases of difficult-to-
control asthma, which affects 17.4% of all adult asthma
patients and 74.1% of those in treatment classified
as GINA step 4 or 5,52 a systematic investigation
must be performed to identify, minimize, or eliminate
comorbidities (such as gastroesophageal reflux,
obesity, vocal cord dysfunction, chronic rhinosinusitis,
nasal polyposis, anxiety, depression, sleep apnea,
COPD, allergic bronchopulmonary aspergillosis, and
bronchiectasis) and to avoid asthma being caused
or worsened by occupational exposure, among other
things that can impair the disease control.

THE PREFERRED TREATMENT FOR
ASTHMA CONTROL

The treatment of asthma seeks to achieve or maintain
the current level of control of the disease and to prevent
future risks (exacerbations, instability of the disease,
accelerated loss of lung function, and adverse effects of
treatment).™ In addition to pharmacological treatment,
this requires a personalized approach including patient
education, a written action plan, training in the use
of the inhaler, and reviewing the inhalation technique
at each visit.

The basis of pharmacological treatment for asthma
is the use of an ICS, with or without a long-acting
B, agonist (LABA). These medications are available
for use in Brazil in a variety of dosages and inhaler
devices (Table 1). In clinical practice, choosing the
medication, the inhaler, and its dosage should be
based on the assessment of symptom control, patient
characteristics (risk factors, ability to use the inhaler
in a correct manner, and cost), the preference of the
patient for the inhaler device, clinical judgment, and
the availability of the medication. Therefore, there
is no single medication, dose, or inhaler that applies
without distinction to all patients with asthma.

In the GINA, asthma control treatment is divided
into steps 1 through 5%, in which the dose of ICS is
progressively increased or other controller medications
are added (Figures 1-3). The recommended controller
medications at the different treatment steps are
described below.
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ICS

The efficacy of the different types of ICS
varies depending on their pharmacokinetics and
pharmacodynamics, as well as on pulmonary deposition
and adherence to treatment.(*333% The equivalence of
the different types of ICS, divided into low, medium,
and high dosages, is described in Table 2.(:35629
The assessment of the response to treatment with
ICS should be made through the combination of
clinical and functional parameters. After obtaining and
maintaining asthma control for an extended time (not
less than 3 months), the ICS dose can be reduced to
a minimum, with the aim of using the lowest possible
dose to maintain asthma control.

The use of an ICS can cause local adverse effects,
such as throat irritation, dysphonia, and candidiasis.(*->>
The use of a pressurized, metered-dose inhaler with a
spacer decreases the risk of adverse effects, as does
oral hygiene after inhalation of each dose of ICS. The
use of high doses of ICS for prolonged periods increases
the risk of systemic adverse effects, such as reduction
of bone mineral density, respiratory infections (including
tuberculosis), cataracts, glaucoma, and suppression of
the hypothalamic-pituitary-adrenal axis.(1-36-3%)

ICS-LABA combination

Combining an ICS with a LABA or an ultra-LABA is
the preferred control treatment in GINA steps 3 and
4M: that is, when treatment with ICS alone is not
sufficient to achieve and maintain control of the disease.
The evidence for using the ICS-LABA combination as
the preferred control therapy in GINA steps 3-5 is
robust.“0-47)

In its most recent edition, the GINA expanded upon
that recommendation, suggesting the combination of
low dose ICS and as-needed formoterol as the preferred
asthma control treatment in step 1. In GINA step 2,
two options are given™): continuous low dose ICS
therapy or an ICS+as-needed formoterol.

In GINA step 1, the recommendation for the use
of ICS+formoterol for asthma patients > 12 years of
age is based on indirect evidence from other studies
employing that combination in patients with mild
asthma.“® The current GINA®™ recommendations for
step 2 treatment are based on two large, controlled,
double-blind randomized clinical trials (RCTs) of
non-inferiority that assessed the use of as-needed
low-dose budesonide+formoterol (200 ug and 6 ug,
respectively) versus fixed-dose ICS, for a period of 52
weeks, in patients with mild asthma.“**> The results
show that a fixed-dose ICS was better in the control of
symptoms; however, for the reduction of exacerbations,
the as-needed budesonide+formoterol option was not
inferior and was superior to the use of a short-acting
B, agonist (SABA) alone. More recently, these results
were confirmed in a pragmatic, open-label study.®V

The rationale for using ICS+LABA is based on strong
evidence that this combination is more effective
in controlling the symptoms of asthma, reducing
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Table 1. Inhaled asthma controller medications available in Brazil.?
Inhaled corticosteroid alone

Medications Inhaler (number of doses) Trade name® Dose administered Age approved
in the insert
50 Children and
BDP (HFA)? pMDI (200) Clenil spray He adults
200 or 250 pg Only adults
. Children and
BDP DPI capsules (60) Miflasona 200 or 400 pg adults
DPI capsules (15 and 60) Busonide caps
BUD Aerolizer (30 and 60) Miflonide 200 or 400 g 2 6 years
FTC Diskus (60) Flixotide 50 or 250 pg > 4 years
FTC (HFA MDI (60 or 120 Flixotid 20 g 2 1 year
r ixoti r
(HFA) P (600 ) otice spray 250 pg > 4 years
MOM DPI - Capsules (60) Oximax 200 or 400 pg > 12 years
Medications Inhaler (number of doses) Trade name® Dose administered Age approved
in the insert
FORM + BUD - Aerocaps single capsule Alenia 6/100 pg or 6/200 pg 2 4 years
(15/30/60) 12/400 pg > 6 years
FORM + BUD - AEITEEET se?:Or)ate A Foraseq 6/100 pg or 6/200 pg > 12 years
Symbicort 6/100 pg or 6/200 pg > 4 years
FORM + BUD - Turbuhaler (60) Turbuhaler 12/400 pig S Ty
Symbicort; Vannair 6/100 ug > 6 years
FORM + BUD (HFA) - MDI (120 !

* (HFA) > (120) spray 6/200 pg > 12 years
FORM + BDP (HFA)° pMDI (120) Fostair spray 6/100 pg > 18 years
FORM + BDP® Next (120) Fostair DPI 6/100 pg > 18 years
FORM + FP CDM-Haller single capsule (60) Lugano 12/250 pg > 12 years

. . . 50/100 pg > 4 years
SALM + FP (HFA Diskus (60 Seretide Diski
+ PP (HFA) iskus (60) eretide biskus 50/200 pg or 50/500 g > 12 years
. 25/50 pg > 4 years
SALM + FP (HFA MDI (120 Seretid
+ PP (HFA) P (120) eretide spray 25/125 pg or 25/250 pg > 12 years
Inhaled corticosteroid in combination with a SABA
Medications Inhaler (number of doses) Trade name® Dose administered Age approved
in the insert
DMDI (200) Sl Ce st 50/100 g > 6 years
BDP (HFA
(HFA) Children and

Solution for nebulization Clenil Compositum A 400 pg g/mL and 800 pg/mL adults

Inhaled corticosteroid in combination with an ultra-LABA

Medications Inhaler (number of doses) Trade name® Dose administered Age approved
in the insert
FF + VI Ellipta (30) Relvar 100/25 pg or 200/25 pg > 12 years
Medications Inhaler (number of doses) Trade name® Dose administered Age approved
in the insert
Tiotropium (AC) Respimat (60) Spiriva 2.5 g > 6 years

BDP: beclomethasone dipropionate; HFA: hydrofluoroalkane; pMDI: pressurized metered-dose inhaler; DPI: dry
powder inhaler; BUD: budesonide; FP: fluticasone propionate; MOM: mometasone furoate; LABA: long-acting B,
agonist; FORM: formoterol fumarate; SALM: salmeterol xinafoate; SABA: short-acting B, agonist; FF: fluticasone
furoate; VI: vilanterol; LAMA: long-acting muscarinic antagonist; and AC: aerosol “cloud”. ®The recommendations
for each dose of medication were taken from the package inserts of medications approved by the Brazilian National
Health Oversight Agency. The equivalence of medications in this table and ages with evidence for clinical use should
be verified. "Extra fine particles.

exacerbations, and slowing the loss of lung function anti-inflammatory efficacy with a smaller dose of ICS
after exacerbations than is an ICS alone.(“0-47.52 In  and, consequently, fewer adverse effects.

addition, there is evidence showing that the ICS-LABA Two recent studies involving a large number of adults
combination has a synergistic effect, which allows more  and adolescents with asthma using the ICS-LABA

J Bras Pneumol. 2020;46(1):e20190307
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Step 5

PREFERRED TREATMENT:
High-dose ICS+LABA, add tiotropium
Phenotyping: anti-IgE or anti-IL5 or anti-IL4Ra

OTHER OPTIONS: Add low-dose OCS

PREFERRED TREATMENT:

Step 4

Medium-dose ICS + LABA and SABA for rescue or medium-dose
ICS+FORM for maintenance and low-dose ICS+FORM for rescue

OTHER OPTIONS: High-dose ICS, add tiotropium or montelukast

Step 3

PREFERRED TREATMENT:
Low-dose ICS+LABA as needed + SABA for rescue or low-dose ICS+FORM for
maintenance and rescue

OTHER OPTIONS: Medium-dose ICS+SABA as needed or low-dose as-needed ICS+
montelukast+SABA

Step 2

PREFERRED TREATMENT:
Daily as-needed low-dose ICS+SABA or as-needed low-dose ICS+ FORM

OTHER OPTIONS: As-needed montelukast+SABA or low-dose ICS when using a SABA

Step 1

PREFERRED TREATMENT: As-needed low-dose ICS+FORM

OTHER OPTIONS: As-needed ICS+SABA, low-dose ICS whenever using a SABA

ALL ASTHMA PATIENTS
Environmental control plus regular monitoring of asthma control and future risks

Figure 1. Asthma management for patients > 12 years of age. ICS: inhaled corticosteroid(s); LABA: long-acting B,
agonist; OCS: oral corticosteroid(s); SABA: short-acting B, agonist; and FORM: formoterol fumarate.

combination compared with those using the same dose
of ICS alone showed 16.5%“> and 21.0%“® fewer
severe exacerbations, respectively, in those using
the former. This effect was even more pronounced
among adolescents, in whom the risk of severe asthma
exacerbations was 35% lower when the ICS-LABA
combination was used.“*)

The safety of the ICS-LABA combination was tested
in multicenter and multinational RCTs in adults*>4®)
and children,“” carried out under the auspices of the
US Food and Drug Administration, involving a total
of more than 20,000 patients with asthma who were
> 12 years of age and more than 6,000 who were
4-11 years of age.” Those studies showed that the
budesonide-formoterol and salmeterol-fluticasone
combinations do not increase the risk of hospitalization
for asthma, the number of asthma-related intubations,
or the number of asthma-related deaths in comparison
with the use of ICS alone. However, the use of LABA
alone in asthma is contraindicated because it increases

the risk of asthma-related hospitalization and death.>*
These findings are considered class effects.

Strategy for the use of ICS+LABA: fixed dose
or variable dose

The use of the ICS-LABA combination in asthma
treatment can be recommended in a fixed dose
with the addition of a SABA as rescue medication or
in a variable dose with budesonide+formoterol or
beclomethasone+formoterol as controller and rescue
medications in a single inhaler.() The efficacy of the
fixed or variable strategies has been confirmed by
several meta-analyses, RCTs, and real-life studies.“%-46:5%)

To date, there have been no meta-analyses proving
the superiority of one strategy over another(“+>%),
and the GINA therefore recommends the ICS-LABA
combination without specifying the strategy (fixed or
variable) for the treatment of asthma in steps 3-5.(¥
One recent meta-analysis®>® evaluated 64 RCTs (with a
collective sample of approximately 60,000 patients) and
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PREFERED TREATMENT AFTER PHENOTYPING:

Step 5 add anti-IgE
OTHER OPTIONS: Add mepolizumab or
low-dose OCS (consider adverse effects)
PREFERRED TREATMENT:
As-needed medium-dose ICS+LABA and SABA for rescue,
Step 4 refer patient to a specialist
OTHER OPTIONS: As-needed high-dose ICS+SABA, add
tiotropium or montelukast

PREFERRED TREATMENT:

Step 3 Low-dose ICS+ LABA or as-needed medium-dose ICS+SABA
ep
OTHER OPTIONS: As-needed low-dose ICS+montelukast+SABA
PREFERRED TREATMENT:
Daily as-needed low-dose ICS+SABA
1<) 012
OTHER OPTIONS: As-needed montelukast+SABA or low-dose ICS when using a SABA

PREFERRED TREATMENT:

Step 1
As-needed ICS+SABA, low-dose ICS when using a SABA, or daily low-dose ICS
ALL ASTHMATICS
Environmental control plus regular monitoring of asthma control and future risks

Figure 2. Asthma management in children between 6 and 11 years of age. OCS: oral corticosteroid(s); ICS: inhaled
corticosteroid(s); LABA: long-acting B, agonist; and SABA: short-acting B, agonist.

compared the fixed and variable dose strategies with
various ICS-LABA combinations. The results showed
that, with either strategy, the use of an ICS-LABA
combination is more effective for the prevention of
severe asthma exacerbations than is the use of an
ICS alone. Therefore, the choice of fixed or variable
strategies should be determined by the physician, after
the characteristics and preferences of the patient have
been evaluated.

In the strategy using ICS+formoterol as controller
and rescue medication, the dose is adjusted by the
patient when there are symptoms. The rationale is that
the anti-inflammatory agent functions as a controller
medication and the fast-acting LABA functions as
a rescue medication.“#*445%) It is recommended to
use a fixed dose, generally once every 12 h, with
additional doses, if necessary, up to six times per
day (maximum, 12 inhalations/day). In addition, the
controller and rescue medication strategy reduces the
risk of exacerbations even with the lower doses of ICS
employed.“444)
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Control-based asthma management in steps

Individualizing the treatment of asthma according to
the level of control of the disease, the characteristics/
preferences of the patient, and the level of access
to treatment® requires more frequent consultations
(every 3-6 months) and regular monitoring. The
rationale for adjusting the asthma treatment is to
achieve and maintain control of the disease, as well
as to reduce future risks,*-4% with the lowest possible
dose of controller medication. Every patient should
receive an updated action plan, and the results of the
dose adjustment should be monitored, if possible, by
objective measures.

The adjustment (increase or decrease) of the dose
of controller medication should involve the use of
objective tools that indicate the degree of asthma
control (Chart 1). If the asthma is not controlled, the
medication or dose will be adjusted in accordance
with the next step up, whereas it will be adjusted in
accordance with the next step down if the asthma is
controlled (Figures 1 and 2).
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PREFERRED TREATMENT:
Maintain treatment and refer patient to a specialist

Step 4

OTHER OPTIONS:
Add montelukast, increase ICS dose,
or add intermittent ICS

Step 3

Asthma poorly controlled with low-dose ICS
PREFERRED TREATMENT:
Double the dose of as-needed ICS+SABA

OTHER OPTIONS:
As needed low-dose ICS+montelukast+SABA,
consider referring patient to a specialist

Step 2

Children with symptoms consistent with poorly controlled asthma or > 3 exacerbations/year
PREFERRED TREATMENT:
As-needed low-dose ICS+SABA

OTHER OPTIONS:
Montelukast or intermittent (as-needed) use of ICS+SABA

Step 1

Children with viral wheezing or rare episodic symptoms:

As-needed SABA

Figure 3. Asthma management for children < 5 years of age. ICS: inhaled corticosteroid(s); and SABA: short-acting

B, agonist.

Any strategy to increase or decrease the controller
medication dose should be patient-centered, including
the assessment of asthma stability (defined as current
control and the absence of severe exacerbations in
the last year), treatment adherence, the control of
comorbidities, the risk of exacerbations, occupational/
environmental exposure, the treatment level, and the
potential adverse effects of medication.**®) There
have been few studies about the optimal timing of a
dose reduction. Reducing the dose too soon increases
the risk of exacerbations,* as does the cessation of
ICS use.®657)

In the fixed-dose strategy, the treatment should be
adjusted periodically, increasing or decreasing the dose
in accordance with the level of control. For patients
using ICS+formoterol for control and rescue, the dose
is adjusted by the patient in accordance with the self-
perception of symptoms, although the control of the
disease and functional changes should be monitored.

A recent meta-analysis®®® evaluating six RCTs involving
adults with well-controlled asthma receiving ICS alone
and three RCTs with the same type of patients receiving
ICS+LABA showed that it is possible to reduce the
ICS dose by 50-60% without increasing the risk of
exacerbations. Although the level of evidence of that
study was insufficient to determine whether reducing
the ICS dose is more beneficial than harmful, dose
reduction should be attempted in order to avoid the
use of unnecessarily high doses.

Another possibility for adjusting the controller
medication would be to eliminate the LABA from the

combination, returning to the use of ICS therapy alone.
However, a meta-analysis of studies involving adults®*
showed that the elimination of the LABA leads to a
reduction in the quality of life and in asthma control. A
subanalysis of a recent RCT*>) comparing the ICS+LABA
combination with ICS alone showed that, in patients
with asthma that was well controlled with ICS+LABA,
the shift to ICS alone significantly increased the risk of
exacerbations. Therefore, the withdrawal of the LABA
is not recommended for patients in whom asthma is
controlled with ICS+LABA.

ALTERNATIVES FOR ASTHMA CONTROL
TREATMENT

As mentioned earlier, the basis of the pharmacological
treatment for achieving control and preventing future
risks in asthma is the use of an ICS with or without a
LABA. However, other medications play an important
role, either in the relief of symptoms, such as a SABA,
or as an option in the first-line control treatment,
and the previous maintenance therapy can even be
reintroduced for patients who have not achieved control.

As-needed ICS+SABA

The use of as-needed ICS+SABA is another option
recommended for the control treatment in steps 1
and 2 of the 2019 GINA.®™ This recommendation is
based on studies(®-%2) of patients in step 2 who used
an ICS and a SABA in separate or combined inhalers,
which showed that this strategy significantly reduced
exacerbations when compared with the use of a SABA
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Table 2. Equivalence of doses of inhaled corticosteroids licensed for use in Brazil.?
ADULTS AND ADOLESCENTS (= 12 years of age)

Corticosteroids Type of inhaler

Beclomethasone dipropionate DPI, HFA
Budesonide DPI, HFA
Fluticasone propionate DPI, HFA
Fluticasone Furoate DPI
Mometasone Furoate DPI

Low dose, pyg/day® Medium dose, pyg/day High dose,
pg/day®
100-200 > 200-400 > 400
200-400 > 400-800 > 800
100-250 > 250-500 > 500
na 100 200
110-220 > 220-440 > 440

CHILDREN 6-11 YEARS OF AGE

Type of inhaler

Corticosteroids

Low dose, pyg/day®

Medium dose, pyg/day

Beclomethasone dipropionate DPI, HFA 50-100 > 100-200 > 200

Budesonide DPI 100-200 > 200-500 > 500
Vials 250-500 > 500-1,000 > 1,000

Fluticasone propionate HFA 100-200 > 200-500 > 500

DPI 100-200 > 200-400 > 400

Mometasone Furoate DPI 110 > 220 < 440 > 440

CHILDREN < 6 YEARS OF AGE
Corticosteroids Type of inhaler Low dose, yg/day Age

Beclomethasone dipropionate HFA 100 > 5 years

Budesonide Vial 500 > 6 months

Fluticasone propionate HFA 50 > 4 years

Mometasone Furoate DPI 110 > 4 years

DPI: dry powder inhaler; HFA: hydrofluoroalkane, pressurized inhaler; and na: not available. ?Dose labeled on the
medication box. °Standard dose to start and maintain the treatment of most patients.*® <Greatly increases the

frequency and intensity of systemic adverse effects.

alone, in addition to reducing the risk of excessive SABA
use, given that adherence to the ICS alone is low in this
relatively asymptomatic population. In addition, the
ICS-SABA combination is available in many countries,
including Brazil, and is more affordable than is the
ICS-LABA combination.

Montelukast

Montelukast is a leukotriene receptor antagonist that
acts by blocking bronchoconstriction and reducing airway
inflammation. Although the effect of montelukast is not
inferior to that of an ICS in the control of asthma, ¢ it
is less effective in reducing the risk of exacerbations.
Montelukast combined with an ICS is included as another
treatment option in GINA steps 2-4.™") Montelukast can
also be added to the ICS-LABA combination in order
to improve asthma control (step 4) and may be an
alternative to the use of a SABA in exercise-induced
asthma, being used daily or intermittently.®® The
recommended daily dose of montelukast is 4 mg for
asthma patients from 2 to 5 years of age, 5 mg for
those from 6 to 14 years of age, and 10 mg for those
> 15 years of age.(®56%)

SABA AS RESCUE MEDICATION

In step 1 of the GINA treatment, the use of SABA
combined with ICS is an alternative to the use of
as-needed low-dose ICS+formoterol. In patients
using an ICS alone or fixed-dose ICS+LABA, a SABA
is indicated as an optional rescue medication in all of
the GINA asthma treatment steps.®

J Bras Pneumol. 2020;46(1):e20190307

The as-needed use of a SABA (always combined with
ICS) is effective for the immediate relief of symptoms
and for the short-term prevention of symptoms induced
by exercise. The frequency of the use of a SABA is
one of the parameters that define which maintenance
therapy is the most appropriate, and the reduction of
its usage is one of the goals of the asthma treatment.®)
The excessive use of SABA (> 3 canisters/year) is
associated with an increased risk of exacerbations,
and the use of > 1 canister/month is associated with
a higher risk of death from asthma.®

ASTHMA MANAGEMENT IN CHILDREN
6-11 YEARS OF AGE

With the objective of reducing risk and controlling
symptoms, the pharmacological treatment for children
6-11 years of age with asthma is basically similar to
that employed for adolescent and adult asthma patients
(Figure 2). Except for a few studies on the particulars
of the safety of corticosteroids, there have been
almost no studies on the use of some medications in
this age range. As a preferred recommendation in the
treatment steps, the main controller medications used
(ICS, LABAs, and leukotriene receptor antagonists)
are the same for patients > 12 years of age. In recent
years, the treatment alternatives for 6- to 11-year-old
children with severe asthma have expanded to include
omalizumab (an anti-IgE monoclonal antibody), as
well as, more recently, tiotropium (an anticholinergic)
and mepolizumab (an anti-IL-5 monoclonal antibody).
The following are the particular characteristics of
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pharmacological treatment in this age group, considering
the GINA treatment steps(*):

e Step 1: A SABA should be used as needed and
combined with an ICS when symptoms occur.©¢%

e Step 2: The preferred treatment is continuous,
low-dose ICS therapy.

e Step 3: The preferred treatment is moderate-dose
ICS therapy or low-dose ICS therapy combined
with a LABA.

e Step 4: Patients with uncontrolled disease in step
3 should maintain the controller medication and
be referred to a specialist, who will evaluate the
need to increase the ICS dose or to add tiotropium.

e Step 5: Tiotropium, omalizumab, and mepolizumab
are options for this age group, according to the
asthma phenotype and the clinical experience of
the specialist. After many years as a first option,
the use of low-dose oral corticosteroids (OCS)
has become the last option for combination at
this treatment step.

Of all adverse ICS effects, growth, bone metabolism,
and the risk of fractures in children and adolescents
have been the main focus of studies in recent years.
However, severe uncontrolled asthma can also impair
growth, and studies to date have shown that regular
ICS use in children causes only a transitory reduction
in the growth rate and appears to result in only a slight
reduction in their final stature.(®” Osteopenia and the
risk of fractures are associated with more frequent use
of systemic corticosteroids (oral or injectable). ¢86%
Therefore, the benefits of ICS in asthma control outweigh
its potential adverse effects on growth.

ASTHMA MANAGEMENT IN CHILDREN < 6
YEARS OF AGE

A diagnosis of asthma is more likely in children who
present cough, recurrent wheezing (during sleep or
prompted by triggers such as physical activity, laughing,
crying, or exposure to tobacco or pollution), respiratory
distress (when exercising, laughing, or crying), or a
reduction in physical activity, as well as in those who
have a parent with asthma, those who have a history
of other allergies (atopic dermatitis or rhinitis), and
those in whom the therapeutic test with low-dose ICS
is positive (clinical improvement after 2-3 months of
treatment and loss of control when the treatment is
stopped).®

Maintenance therapy

The goal of maintenance therapy is to achieve
asthma control, maintaining the normal activity of the
child with a minimum of medication. It also seeks to
reduce crises, allow healthy lung development, and
avoid side effects.

Preventive treatment should be initiated if the clinical
presentation is consistent with asthma and the symptoms
are uncontrolled. If the diagnosis is uncertain, a SABA
should be used as rescue medication. However, if the
episodes of wheezing become recurrent, a therapeutic
test with low-dose ICS is recommended.

Lima MA, Almeida MB, Stelmach R, Pitrez PM, Cukier A

The treatment should be administered via a
pressurized, metered-dose inhaler with a spacer and
a mask (for children < 4 years of age), although an
inhaler without a mask should be used in older children.
Those responsible for the child should be instructed in
the correct use of the inhaler and the proper inhalation
technique. The dose equivalence of the ICS in this age
group is described in Table 2. The treatment should
be adjusted in accordance with the level of asthma
control (Figure 3).

The response to treatment should be evaluated.
In the absence of a response, the treatment should
be discontinued and alternative diagnoses should be
considered. If satisfactory asthma control is not achieved
with moderate-dose ICS combined with montelukast,
adding a LABA could be considered. We emphasize
that there have been very few studies evaluating the
efficacy and safety of the use of this combination in
this age group.#”7°71) In this situation, referring the
patient to a specialist should be considered.

Rescue therapy

Crises should be treated with 200 ug of albuterol or
equivalent, with the use of a spacer, with or without
a mask. The same dose should be administered every
20 min, if necessary. If using more than 6 puffs of
albuterol in the first 2 h, ipratropium bromide (80 pg,
or 250 ug by nebulization) can be added every 20 min
to 1 h» In the absence of a satisfactory response, it
is recommended that the patient seek prompt medical
treatment.

The routine use of OCS during crises is not
recommended and should be restricted to crises that
require emergency care. In such cases, the physician
should prioritize low doses and treatment for the
least number of days possible (1-2 mg/kg per day of
prednisone/prednisolone for 3-5 days, with maximum
doses of 20 mg per day for children < 2 years of age
and 30 mg per day for children > 2 and < 5 years
of age). After emergency consultation, the patient
should be reevaluated at 24-48 h and within 3-4
weeks thereafter.

MANAGEMENT OF SEVERE ASTHMA

Severe asthma is defined as that which remains
uncontrolled with maximum optimized treatment
or that needs this treatment to prevent the disease
from becoming uncontrolled (in an attempt to reduce
the dose of ICS or OCS), despite the suppression or
minimization of factors that impair asthma control 774
The maximum treatment means using high doses of
ICS and a second controller medication within the
previous year or the use of OCS on > 50% of the days
in the last year.(

Severe asthma is a subgroup of difficult-to-control
asthma. In a recent study, Hekking et al.¢? estimated
that the prevalence of difficult-to-control asthma
is 17.4% but that only 3.6% of the patients with
difficult-to-control asthma have severe asthma.’%
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Therefore, the diagnosis of severe asthma is made
retrospectively. The suppression or minimization of
modifiable factors associated with the lack of control
is not always possible, which may complicate the
diagnosis of severe asthma.

Tiotropium

Tiotropium bromide, at a dose of 5 pg/day, is
recommended as adjuvant therapy for patients with
asthma aged > 6 years with uncontrolled asthma in the
GINA steps 4 and 5.1 A systematic review showed that
the combination of tiotropium and IC+LABA improves
lung function and reduces the rate of exacerbations.*

Although there have been no studies comparing
the use of tiotropium with that of biologic agents or
establishing what the preferred medication would
be following the addition of the various controller
medications in GINA step 5, for reasons of availability,
the use of tiotropium could be recommended over that
of a biologic agent.® In patients with asthma that is
less severe (step 3), tiotropium can be an alternative
to the use of LABAs, which can increase the risk of
adverse events (when they are not well tolerated by the
patients) or can be ineffective.”” Reports of adverse
effects such as dry mouth and urinary retention are
typically associated with anticholinergic drugs but are
infrequent in patients with asthma.®

Omalizumab

Omalizumab is a humanized anti-IgE monoclonal
antibody,”) approved for use in Brazil and recommended
in GINA step 5 for the treatment of severe allergic
asthma. One review of the literature,®® evaluating
25 RCTs involving patients with moderate to severe
allergic asthma, showed that omalizumab, when
compared with a placebo, reduced the exacerbations
by approximately 25%, decreased the number of
hospitalizations, and allowed a slight reduction in the
dose of ICS. A systematic review of 42 real-life studies,®"
two of which were conducted in Brazil,®2#% showed
that omalizumab improved asthma control, reduced
the number of emergency room visits/hospitalizations,
and allowed the use of lower doses of OCS and ICS.

Omalizumab is recommended for patients with
severe asthma > 6 years of age. The dose varies
depending on patient weight (20-150 kg) and total
serum IgE (30-1,500 IU/mL) and is administered
subcutaneously every 2 or 4 weeks. Response to
this treatment has no predictor or single outcome.
We recommend evaluating its effectiveness based on
clinical outcomes after its use for 16 weeks.®* It is
generally well tolerated. Despite the risk of anaphylaxis
being low (0.07-0.14%), patients should receive the
medication and be monitored in an environment with
adequate equipment for cardiopulmonary resuscitation
after the administration of each dose.®%

Mepolizumab
Mepolizumab is a humanized monoclonal antibody
that inhibits IL-5 from binding to its receptors in the
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eosinophils, which consequently reduces eosinophilic
inflammation.®>

Several RCTs®-°) and a meta-analysis©®® showed
that the addition of mepolizumab to the treatment
for severe asthma relieves symptoms, improves lung
function, reduces exacerbations, has an OCS-sparing
effect in asthma patients who are dependent on
OCS, and produces a significant, clinically relevant
improvement in quality of life.

In Brazil, mepolizumab is recommended for the
treatment of severe eosinophilic asthma in patients
over the age of 6 years in GINA step 5.74°Y Studies
of mepolizumab have characterized eosinophilia in
peripheral blood as > 150 cells/uL at the time of
evaluation or = 300 cells/uL in the last 12 months.74°Y

Mepolizumab should be used subcutaneously at
a dose of 100 mg every 4 weeks and rarely causes
hypersensitivity reactions.

Benralizumab

Benralizumab is a humanized IgG1-kappa monoclonal
antibody, recommended as an add-on therapy in
patients with severe eosinophilic asthma. When it
binds to the IL-5 receptor alpha, it leads to apoptosis
of eosinophils, resulting in rapid and almost complete
depletion of serum levels of eosinophils.®*

Several RCTs®+°7) and one meta-analysis®? showed
that the addition of benralizumab to the usual treatment
in GINA step 5 reduces the rate of exacerbations and
the need for chronic OCS use, with improvement of
symptoms and lung function. Those studies defined
severe eosinophilic asthma as = 300 cells/uL in the
peripheral blood.

In Brazil, benralizumab is recommended for patients
above the age of 18 years in GINA step 574 and is
available as a single-dose syringe. The recommended
dose is 30 mg administered subcutaneously, every 4
weeks for the first three doses, and every 8 weeks
thereafter. Benralizumab seldom causes hypersensitivity
reactions.

Low-dose OCS

The use of OCS is recommended as an add-on therapy
in patients with severe uncontrolled asthma in GINA
step 5.047% Before starting the maintenance OCS, it is
essential to review all conditions that can be associated
with a lack of response to the asthma treatment: other
medications in use, adherence, inhalation technique,
comorbidities, and exposures. Its prolonged use
can cause severe adverse effects, including growth
retardation in children, glaucoma, cataracts, diabetes
mellitus, osteoporosis, infections, and blockage of the
hypothalamic-pituitary-adrenal axis.(73748)

Some strategies, such as the use of OCS at low
doses (< 7.5 mg of prednisolone) or on alternate days,
can minimize the risk of adverse effects. After the
prolonged use of OCS (for > 3 months), the patient
should be monitored permanently, due to the risk of
acute adrenal insufficiency in cases of trauma, acute
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disease, or surgery. In those cases, corticosteroid
replacement may be necessary.(*737% The use of
low-dose OCS (with or without an antifungal) can
also be recommended for the treatment of allergic
bronchopulmonary aspergillosis.*

Azithromycin

The use of azithromycin for treating asthma is
controversial. A systematic review of the literature in
2015 evaluated all clinical trials involving azithromycin
and concluded that there was no evidence that its use
would be better than a placebo for the majority of
clinical outcomes.®® However, a recent RCT showed
improvement of asthma control and reduction of
eosinophilic and noneosinophilic asthma exacerbations
with the use of oral azithromycin at a dose of 500 mg
three times per week for 12 months.(*°® In addition,
this use of azithromycin is off-label and may be
associated with adverse effects such as ototoxicity,
cardiac arrhythmia, and increased QT interval, as
well as increased drug resistance of bacteria. Further
studies are required to prove its efficacy and safety
in the control of asthma.®

Other medications for the treatment of
severe asthma

Dupilumab is a monoclonal antibody against the IL-4
receptor alpha,*®Y recommended for the treatment of
severe asthma of the Th2-high subtype, characterized
by elevated eosinophil counts or fractional exhaled
nitric oxide levels, in patients > 12 years of age. When
it binds to the IL-4 receptor, dupilumab also inhibits
the activity of IL-13, another important player in
this asthma phenotype. Dupilumab reduces asthma
exacerbations, allows a gradual reduction in the
use of OCS, and improves lung function.(101-10%) It is
administered subcutaneously, at a recommended dose
of 400 mg initially, followed by 200 mg on alternate
weeks. For patients using OCS or with comorbidities
(atopic dermatitis, nasal polyposis, or eosinophilic
esophagitis), the recommended dose is 600 mg initially,
followed by 300 mg every 2 weeks. In Brazil, dupilumab
is already used for atopic dermatitis and should soon
be approved by the Brazilian National Health Oversight
Agency for clinical use in asthma.

Reslizumab is an anti-IL-5 monoclonal antibody for the
treatment of severe, uncontrolled, eosinophilic asthma
(GINA step 5), although it has yet to be approved for
clinical use in Brazil.(*°®) Reslizumab is administered
intravenously in adults (= 18 years of age) with blood
eosinophil counts > 400 cells/pL at a dose of 3 mg/kg
of body weight for 25-50 min every 4 weeks, resulting
in a reduction of symptoms and exacerbations and an
improvement in lung function.(®10)

OTHER APPROACHES TO ASTHMA
MANAGEMENT

Vaccines

In Brazil, influenza vaccinations are indicated for
patients with asthma®” because the virus is associated
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with increased morbidity in such patients.(1%¢-110 Two
meta-analyses concluded that, although there is
evidence that vaccinating these individuals can prevent
infection and asthma exacerbations, the quality of the
evidence is low.(19110) There are no contraindications
to the vaccination of asthma patients. Those with only
mild reactions to eggs (urticaria or angioedema) can be
vaccinated at a primary health care clinic. Patients with
a history consistent with or suspicious for anaphylactic
reactions to eggs should be vaccinated in a setting
suitable for the treatment of a possible anaphylactic
reaction.(1.112)

Asthma patients, especially those with severe asthma,
are more susceptible to pneumococcal infections. 13114
Pneumococcal vaccines (the 23-valent pneumococcal
polysaccharide vaccine and the 10-valent pneumococcal
conjugate vaccine) are available through the SUS
for individuals with persistent moderate or severe
asthma,*°” as is the 10-valent pneumococcal conjugate
vaccine for children up to 1 year and 11 months of age.
The Sociedade Brasileira de Pneumologia e Tisiologia
(SBPT, Brazilian Thoracic Association) recommends
the sequential use of pneumococcal vaccines: the
13-valent pneumococcal conjugate vaccine followed
by the 23-valent pneumococcal polysaccharide vaccine
6 months later.(**>

Immunotherapy

Immunotherapy administered subcutaneously or
sublingually is an option for patients who have asthma
with a prominent allergic component. A meta-analysis of
98 studies*® found that immunotherapy was effective
in reducing the symptoms and the need to use controller
medication, regardless of patient age and duration of
treatment, in individuals with mild-to-moderate asthma
who are monosensitized for house dust mites. The
benefit is less robust in individuals with severe asthma
who are polysensitized. The risk of adverse systemic
reactions was found to be higher after subcutaneous
administration of immunotherapy in comparison with
placebo. Another meta-analysis®'”) reported modest
benefits of sublingual immunotherapy in patients with
mild-to-moderate asthma.

ACTION PLAN

All asthma patients should have a written action plan.
This is an important tool in the treatment of asthma to
help patients recognize and adjust the treatment early,
whenever control becomes difficult. The action plan
should be individualized and developed in partnership
with the patient. It involves education to monitor
the symptoms, early recognition of an exacerbation,
and strategies that will guide the patient for home
treatment of crises.

The action plan should be divided into four topics:
day-to-day treatment of controlled asthma; when,
how, and for how long to use rescue medication and
to increase the controller medication dose; when to
use an OCS; and when to seek emergency medical
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care.(*'® In addition, the action plan should include
the definitions of asthma control levels throughout.
Monitoring strategies and action plans are effective
in the control of asthma.('*

SABA as rescue medication when using an ICS
alone or fixed-dose ICS+LABA

The repeated use of SABA for = 2 consecutive days
is @ warning sign and indicates the need to reintroduce
or reassess and adjust the controller medication. A
SABA should not be used in isolation.™® If the patient is
using an ICS alone or fixed-dose ICS+LABA and SABA
as rescue medications, the action plan should specify
the maximum daily dose of SABA and the number of
days it should be used before the patient modifies the
treatment or seeks routine or emergency medical care.
The action plan should indicate that the recommended
dose of SABA is from one to two doses inhaled via a
spacer, if needed, and may be repeated every 20-30
min (maximum of three doses).

Increasing the ICS dose when using an ICS
alone or fixed-dose ICS+LABA

The ICS dose can be doubled when asthma symptoms
worsen, requiring repeated doses of SABA for 1-2 days.
The ICS should be reintroduced for patients who have
stopped using it. For patients using an ICS alone, the
dose should be doubled. For patients using fixed-dose
ICS+LABA, the highest dose of the combination should
be used. If the patient is already taking the highest dose
of the ICS alone, a LABA should be added. For patients
using fixed-dose ICS+LABA, the ICS dose should be
increased to the highest dose for this combination.®>4

Increasing the ICS dose when using
ICS+formoterol as maintenance and rescue
medications

For patients using ICS+formoterol as maintenance
and rescue medications, the action plan must contain
a daily fixed dose every 12 h and additional doses
when there are signs of uncontrolled asthma (up to
6 extra doses of 6 ug of formoterol). The maximum
recommended dose of formoterol is 72 pg/day.*1-44>

Guidelines for the use of OCS

The action plan should contain guidelines for when
and how to start a course of OCS. A dose of up to 40-50
mg/day for 5-7 days is recommended for patients with
no improvement in asthma control 48 h after using a
SABA, with worsening of lung function, or with a more
severe exacerbation. For children, the recommendation
is a single dose of 1-2 mg/kg of body weight per day
for 3-5 days. Patients should be advised of the adverse
effects of using an OCS. It is unnecessary to reduce
the dose of the OCS when the duration of treatment
is less than 2 weeks.

FINAL CONSIDERATIONS

Asthma is a complex, heterogeneous disease
associated with high morbidity and high utilization
of health resources. The management of asthma
has changed considerably in recent years. The SBPT
regularly publishes guidelines, standards, and position
papers on topics relating to the field. In the present
manuscript, prepared by 22 pulmonologists and pediatric
pulmonologists, with extensive experience in this area,
recommendations for the pharmacological treatment of
asthma are made and the latest international guidelines
are adapted for use in Brazil.
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