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Abstract:

The Saudi Initiative for Asthma 2024 (SINA-2024) is the sixth version of asthma guidelines for the
diagnosis and management of asthma for adults and children that was developed by the SINA group,
a subsidiary of the Saudi Thoracic Society. The main objective of the SINA is to have guidelines that
are up-to-date, simple to understand, and easy to use by healthcare workers dealing with asthma
patients. To facilitate achieving the goals of asthma management, the SINA Panel approach is mainly
based on the assessment of symptom control and risk for both adults and children. The approach
to asthma management is aligned for age groups: adults, adolescents, children aged 5-12 years,
and children aged <5 years. SINA guidelines have focused more on personalized approaches
reflecting a better understanding of disease heterogeneity with the integration of recommendations
related to biologic agents, evidence-based updates on treatment, and the role of immunotherapy in
management. The medication appendix has also been updated with the addition of recent evidence,
new indications for existing medication, and new medications. The guidelines are constructed based
on the available evidence, local literature, and the current situation at national and regional levels.
There is also an emphasis on patient—doctor partnership in the management that also includes a
self-management plan.
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Section 1: Introduction care system, and the community as a whole

in terms of lost work and school days,

Asthma is a chronic heterogeneous
inflammatory disease characterized
by a history of respiratory symptoms such
as wheezing, shortness of breath, chest
tightness, and cough that vary over time
and in intensity, together with variable
expiratory airflow limitation.'”) Asthma is
one of the most common chronic diseases
in Saudi Arabia with increasing prevalence
in the past decades.”! It has a significant
impact on patients, their families, the health-
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poor quality of life, frequent Emergency
Department visits, hospitalizations, and
deaths.[**! Inadequate knowledge, lack of
familiarity with new drugs, and awareness
of the importance of disease control are
common among primary care physicians
who care for asthma patients in Saudi
Arabia.”®! In addition to these key factors,
there are other issues that influence the
magnitude of the disease burden, such as
socioeconomic status, number of siblings,
knowledge of caregivers, and income.”"!
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Consequently, many asthma patients are uncontrolled
and continue to be under-diagnosed, under-treated, and
atrisk of acute attacks.™ This was also observed among
pregnant women with asthma as one study from Saudi
Arabia showed that almost half of pregnant women with
asthma had the intention to stop asthma medications
during pregnancy.!™™ The increasing prevalence of
asthma in the past three decades may be attributed to
rapid lifestyle changes related to the modernization of
Saudi society, changes in dietary habits, and exposure
to environmental factors such as indoor allergens,
dust, sandstorms, and tobacco. In addition, this high
prevalence of asthma could be attributed to an increase
in asthma awareness in the general population and
among healthcare workers, allowing more individuals
to be diagnosed.

As part of its long-term commitment to promote best
practices in the field of respiratory diseases, the Saudi
Thoracic Society (STS) launched the Saudi Initiative
for Asthma (SINA) group in 2008. The SINA Panel is a
group of Saudi experts with well-respected academic
backgrounds and experience in the field of asthma.
Sections related to asthma in children represent the
views of a panel from the Saudi Pediatric Pulmonology
Association, another subsidiary of the STS.

The SINA Panel aims to have updated guidelines, which
are simple to understand and easy to use. It also aims
toward enhancing the multidisciplinary care of asthma
patients with special attention to non-asthma specialists,
including primary care and general practice physicians
and other healthcare workers.!"*?! The updated 2024
edition of SINA guidelines received a comprehensive
update with an emphasis on personalized approaches
reflecting a better understanding of disease heterogeneity
with integration of recommendations related to new
medications, approved biologic agents, evidence-based
updates on treatment, especially on mild asthma, and
update on the role of biologics in asthma management.
The SINA Panel has also reviewed the stepwise approach
to provide practical clinical practice guidelines based
on the best available evidence and practices. Special
attention was made to managing asthma during the
time of emerging acute respiratory infections such as the
recent coronavirus disease (COVID-19) caused by severe
acute respiratory syndrome coronavirus 2. The SINA
Panel stratified the guidelines based on the following age
groups: adults (age above 18 years) and adolescents (age
of 13-18 years); and children that were stratified into two
groups: Ages of 5-12 years and ages below 5 years.!'?!

Methods

The SINA Panel produced this clinical practice guideline
for the diagnosis and management of asthma in adults
and children based on the available evidence with special

emphasis on local literature and the current setting in

Saudi Arabia. The consensus among the SINA Panel

was followed whenever there was inadequate or lack

of evidence.™ The following criteria are used to grade

the evidence:

¢ Evidence category A: Randomized controlled trials
with a rich body of data

¢ Evidence category B: Randomized controlled trials
with a limited body of data

¢ Evidence category C: Non-randomized trials and
observational studies

e Evidence category D: SINA Panel consensus
judgment. This category is only used in cases where
the provision of some guidance was deemed valuable,
but the clinical literature addressing the subject was
insufficient to justify placement in one of the other
categories.

For this update, a similar approach to previous versions
has been employed, whereby each section has been
internally reviewed at least twice by SINA panel
members. The SINA panel conducted frequent round-
table discussions and virtual discussions. A panel of
international experts reviewed the guidelines, and their
recommendations were thoughtfully considered.

Section 2: Pathophysiology of Asthma

Asthma is a chronic inflammatory airway disease that
results in a narrow airway lumen. The airway narrowing
is caused by smooth muscle contraction, airway thickening,
bronchospasm, and increased mucus secretion as well
as bronchial wall thickening due to edema, smooth
muscle hypertrophy, and subepithelial fibrosis. The
pathophysiological mechanisms that underlie these changes
are diverse and heterogeneous [Box 2.1]. They are driven
by a variety of cell types including immune cells; mainly
T-helper cells (Th2, Th17, Th1), B-cells, mast cells, eosinophils,
dendritic cells, and neutrophils; as well as structural
bronchial cells such as epithelial cells, myofibroblasts, and
smooth muscle cells.”? These mechanisms can be broadly
classified into two major categories and further subdivided
into subclasses (endotypes). Other classifications exist, but
the classification that appears below is simpler and can be
easily recognized by readily available biomarkers in any
clinical setting. This classification is more pertinent to severe
asthma and, therefore, has special implications for therapy
with biologics.

Type 2 inflammation (T-helper 2 high) asthma

This is the most common type and includes 40%-70%
of asthma patients. It is defined by sputum eosinophilia
of =2% of leukocytes in a sample. Other ways to
confirm the presence of type 2 inflammation are blood
eosinophilia of =150\pl and Fractional exhaled nitric
oxide (FeNO) =20 ppb. This eosinophil cutoff is way
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below the lower normal peripheral eosinophil count.
The eosinophilic count may be reduced by high-dose
inhaled corticosteroids (ICS) or maintenance systemic
oral corticosteroids (OCS). Eosinophils secrete mediators
such as major basic protein and eosinophil cationic
protein that can cause bronchial epithelial damage and
subepithelial fibrosis. Those patients usually respond
well to ICS especially if they have mild or moderate
disease. It is further subdivided into three phenotypes:
¢ Early-onset allergic phenotype: This type usually
starts in childhood, and it is associated with atopy. It
can be triggered by allergen exposure. Allergens are
taken up by dendritic cells and presented to naive
T-cells that develop into Th2 cells characterized by the
secretion of type 2 cytokines: Interleukins (IL) namely,
IL-4, IL-5, and IL-13. IL-4 and IL-13 are necessary
for specific B-cell activation and switching into
immunoglobulin E (IgE) producing cells. IgE binds
to its high-affinity receptor on mast cells. Subsequent
cross-linking of IgE molecules by the allergen
will lead to mast cell degranulation and release of
mediators such as histamine and tryptase as well as
type 2 cytokines. In addition, IL-13 causes smooth
muscle and goblet cell hyperplasia. This phenotype
is characterized by positive allergy skin tests and
increased serum-specific IgE. It usually responds to
ICS and omalizumab, an anti-IgE therapy. Symptoms
could also be triggered by similar triggers of the non-
allergic type (see below)
¢ Late-onset eosinophilic phenotype: This type usually
starts during adulthood. Patients typically have
no allergies, but usually have more severe airway
limitation and hyperresponsiveness. It is usually
less responsive to ICS compared to the previous
phenotype. Patients with this phenotype may develop
chronic rhinosinusitis with nasal polyps (CSWNP).
It is triggered by microbes (bacteria and viruses),
pollutants, and irritants. IL-5 is essential for eosinophil
maturation, and survival and contributes with certain
other chemokines to their recruitment to the bronchial
airways.??! An alternative mechanism of eosinophil
recruitment originates from bronchial epithelial cells
that in response to non-allergenic stimuli including
viral infections release alarming such as IL-25, IL-33,
and thymic stromal lymphopoietin (TSLP) that will
stimulate innate lymphoid cells type 2 to release IL-5
and IL-13.! This phenotype is associated with a high
level of blood /tissue eosinophil and/or high FeNO
* Aspirin-exacerbated respiratory disease (AERD)
phenotype: This is a subset of the late-onset
eosinophilic phenotype, and it is characterized by
asthma, nasal polyps, and cyclooxygenase-1 (COX-1)
inhibitor-induced respiratory reactions. In this
phenotype, prostaglandin E2 (PGE2) and its receptor
EP2 baseline levels are both severely reduced. PGE2
is essential for preventing mast cells, and eosinophils

Annals of Thoracic Medicine - Volume 19, Issue 1, January-March 2024

from becoming activated. Loss of homeostatic PGE2
expression eliminates the 5-lipoxygenase (5-LOX)
pathway’s negative feedback, which increases
constitutive cysLT production. Strong COX-1 and
COX-2 inhibitors include aspirin. When COX is
inhibited, the 5-LOX pathway takes over as the
mechanism for arachidonic acid metabolism. As
a result of this inflammatory cascade, residual
homeostatic PGE2 is suppressed, which leads to
an excess of CysLT being produced by mast cells,
eosinophils, and macrophages. Leukotriene C4
synthase (LTC4S) mediates this atypical cysLT
synthesis. Most of the symptoms of AERD are caused
by CysLTs, which are potent bronchoconstrictors and
include leukotriene C4 (LTC4), LTD4, and LTEA4.

Non-type 2 (T-helper 2 low) asthma: This can

further be subdivided into 2 types

* Neutrophilic phenotype: Variably defined as
neutrophils of =40% of leukocytes in an induced
sputum sample. It is less clearly characterized and
involves the release of Th1 and Th17-related cytokines
and IL8, granulocyte-macrophage colony-stimulating
factor that attracts neutrophils to the airways. It is
triggered by infections, irritants, and tobacco smoke
and may be a manifestation of the use of steroids
in patients with eosinophilic inflammation. Those
patients are mostly adults and do not respond to ICS
as well®

* Pauci-granulocytic: In this form there is not as
much inflammation. The airway limitation is
supposedly driven by other mechanisms. It is the
least common and patients usually have milder
disease.l?’]

Mixed type 2-high and type 2-low (granulocytic)
asthma

This type has features of both eosinophilic and
neutrophilic inflammation including their cytokines
profile. It is less common than the two previous main
types and tends to be more severe and more difficult
to treat.!

Airway hyperresponsiveness

This is a major feature of all asthma endotypes. Its
mechanisms and mediators are poorly understood. It
worsens during and immediately after asthma attacks.
It is usually worse in patients with severe asthma.
However, it does not correlate well with markers
of inflammation. Smooth muscle hypertrophy and
neurohumoral factors may play a role in determining
airway hyperresponsiveness (AHR).*!

Airway remodeling
This is a major feature of asthma that starts early in
the disease process and causes incomplete reversibility

3
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Box 2.1: Immunopathology of asthma

by bronchodilators. It is characterized by bronchial
epithelial damage, thickening of the basement membrane,
and muscle hypertrophy.B%3! It is influenced by
the ongoing airway inflammation and recurrent
bronchoconstriction.*

Pathophysiology of acute asthma

The pathophysiology of acute asthma is less clear due
to limited information. This is because of the difficulty
in studying disease pathology and obtaining samples
during exacerbations. The pathological manifestations
generally depend on the trigger. Atleast 80% of cases of
moderate to severe acute asthma are triggered by viruses,
most commonly rhinovirus, but also respiratory syncytial
and influenza viruses.®! Viral infections can cause
significant epithelial damage and symptoms tend to be
more severe and last longer. On the other hand, allergen
orirritant-triggered attacks tend to be milder and resolve
more quickly. Recurrent attacks may lead to a progressive
decline in lung function and increasing baseline asthma
severity >+

Section 3: Diagnosis of Asthma in Adults
and Adolescents

The diagnosis of asthma is based on clinical assessment
by a detailed history and physical examination supported
by spirometry with reversibility testing.

History

The symptoms of asthma are wheezing, cough, shortness
of breath, and chest tightness but they are not specific to
asthma and can be seen with other pulmonary diseases.

However, the combination of these symptoms increases
the probability of asthma. The pattern of symptoms is
usually variable over time and the patient may be entirely
asymptomatic between attacks.””’ Symptoms are usually
worse at night and can be provoked by exercise or other
triggering factors such as viral infections and smoke.
Asthma diagnosis can be supported by taking a detailed
history including the patient’s occupation, family history
of asthma, other allergic disorders, smoking, and vaping.
Box 3.1 lists the relevant questions that are commonly
considered when taking a history where the diagnosis of
asthma is under consideration. Asthma control may be
worsened by coexisting symptomatic gastroesophageal
reflux disease (GERD), rhinosinusitis, obesity, sleep
disorders, or the use of some medications such as beta
blockers and nonsteroidal anti-inflammatory drugs

Box 3.1: Relevant questions in the diagnosis of asthma

Does the patient or his/her family have a history of asthma or other
atopic conditions, such as eczema or allergic rhinitis?

Does the patient have recurrent attacks of wheezing?

Does the patient have a troublesome cough at night?

Does the patient wheeze or cough after exercise?

Does the patient experience wheezing, chest tightness, or cough
after exposure to pollens, dust, feathered or furry animals, exercise,
viral infection, or environmental smoke (cigarettes, burning incense
“Bukhoor,” or wood)?

Does the patient experience worsening symptoms after taking
aspirin/nonsteroidal anti-inflammatory medication or use of
B-blockers?

Does the patient’s colds “go to the chest” or take>10 days to clear
up?

Are symptoms improved by appropriate asthma treatment?

Are there any features suggestive of occupational asthma?
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(NSAIDs) including aspirin.*®! Asthma and rhinosinusitis
commonly coexist.[*#

Patients with asthma have different clinical phenotypes
with specific clinical characteristics like allergic asthma
which usually starts during childhood.*"! It could also
be associated with CSwNP. The other phenotype is
called non-allergic asthma which is not associated with
a history of atopy or allergy. Other phenotypes include
late-onset asthma, asthma with fixed airway obstruction,
and asthma associated with obesity.

Physical examination

The physical examination of the chest may be normal in
stable and controlled asthma but the presence of bilateral
expiratory widespread, high-pitched, variable musical
wheezing, are characteristic feature of asthma. This may
be accompanied by shortness of breath or diminished
oxygen saturation. The presence of wheezing indicates
airway narrowing, but it is not correlated with asthma
severity. Examination of the upper airways is important
to look for evidence of allergic rhinitis, such as nasal
mucosal swelling, nasal polyps, and postnasal dripping.
Other allergic manifestations, such as atopic dermatitis,
also support the diagnosis of allergic asthma.*? The
presence of a localized wheeze, crackles, stridor,
clubbing, or heart murmurs should suggest alternative
diagnoses.*¥ Therefore, a careful consideration of
any alternative diagnoses before commencing asthma
treatment by a physician should be made.

Investigations

Spirometry is necessary to confirm airflow obstruction
and demonstrates significant reversibility by performing
a spirometry. The degree of significant reversibility
is defined as an improvement in forced expiratory
volume in 1 s (FEV)) =12% and =200 ml from the
pre-bronchodilator value."*¥ It may also help to identify
other alternative diagnoses such as upper airway
obstruction. However, normal spirometry or failure to
show reversibility does not rule out the diagnosis of
asthma, as it can be normal with the patient still being
symptomatic.*”! Serial peak expiratory flow rate (PEF)
measurements may be helpful in the diagnosis of asthma
by showing the characteristic increased variability of <10%
in twice daily PEF over 2 weeks and also for follow-up
after starting treatment. A diagnostic therapeutic trial
with significant reversibility after 4 weeks of ICS may be
useful in confirming a diagnosis when it shows favorable
reversibility.*s! Bronchoprovocation testing is another
tool to rule out asthma with atypical presentation and
normal spirometry, but it is not routinely required.

Chest X-ray (CXR) is not routinely recommended
unless the diagnosis is in doubt when symptoms are
not typical or suggest alternative diagnoses, when

Annals of Thoracic Medicine - Volume 19, Issue 1, January-March 2024

assessing a patient with severe asthma, or when asthma
is associated with other medical conditions. Peripheral
eosinophilia and elevated IgE levels are supportive of
the diagnosis but are not routinely recommended unless
dealing with moderate to severe asthma. FeNO is an
alternative method for detecting airway inflammation
in eosinophilic asthma; however, it can be suppressed
with the use of ICS in smokers."¢ Skin prick testing
and radioallergosorbent test (RAST) are not routinely
required to diagnosis asthma but may be helpful in
identifying allergens to which the patient has been
sensitized and in developing a strategy for avoiding
allergen exposure.®”!

Section 4: Clinical Assessment in Adults
and Adolescents

Principles of asthma assessment

The principles of optimal asthma management are

recommended to initially consist of an assessment of

asthma control."¥! Before commencing a patient on
treatment, the SINA Panel recommends ensuring the
following:

¢ Assessment of asthma control

e Assessment of risk factors for poor asthma control
and fixed airway obstruction.

* Performance of pulmonary function testing (PFT)
with spirometry and/or PEF to assess airflow
limitations and postbronchodilator reversibility

* Documentation of current treatment and any issues
related to adherence, inhaler technique, or side effects

e Utilization of a written asthma action plan

e Assessment of comorbidities such as rhinosinusitis,
GERD, obesity, obstructive sleep apnea, anxiety, and
exercise-induced laryngeal obstruction!*!

¢ Close monitoring for patients with severe asthma and
a history of asthma attacks.

Assessment of asthma symptoms control

In adults and adolescents, asthma control is based on
assessing asthma symptoms, use of reliever medications,
and impact on daily activities. Asthma control reflects
the adequacy of management by describing the clinical
status of a patient as controlled, partly controlled, or
uncontrolled over the past 4 weeks. The control status
may vary markedly over time and is recommended to
entail frequent assessment of current asthma status,
asthma burden, and medical management.™! Focusing
on asthma control may improve patient perceptions
and expectations that improve symptom reporting and
subsequently treatment decisions by clinicians.”"! Poor
asthma control is associated with increased burden of
the disease, asthma attacks, and mortality."” Therefore,
symptom control assessment should be carried out during
every clinical evaluation. The SINA Panel recommends
the utilization of the asthma control test (ACT).
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Asthma control test

The ACT is a commonly used tool to assess asthma
control.? It is a short, validated, self-administered
questionnaire to assess asthma control in the past 4
weeks.® It consists of five items including limitation
of activity, shortness of breath, frequency of night
symptoms, use of rescue medication, and the patient’s
rating of overall control of asthma symptoms over the
past 4 weeks.’ The score ACT is the sum of the five
questions where each is scored from 1 (worst) to 5 (best),
leading to a maximum best score of 25. The SINA Panel
recommends the utilization of asthma ACT to initiate
asthma treatment in adults and adjust it at follow-up.55!
The clinically important significant change in ACT score
is considered to be =3 units.’”! The level of asthma
control is categorized into:

e Controlled: An ACT score of =20 points

¢ Partly controlled: An ACT score of 16-19 points

¢ Uncontrolled: An ACT score of <16 points.

Fractional concentration of exhaled nitric oxide
Is closely associated with type 2 inflammation and
commonly elevated in eosinophilic asthma. It is
suggested that FeNO <25 ppb that indicates eosinophilia
is unlikely, 25-49 ppb indicates possible eosinophilia,
and FeNO >50 ppb indicates that eosinophilia is
likely. However. FeNO can also be elevated in non-
asthma conditions such as allergic rhinitis, atopy,
eczema, and eosinophilic bronchitis. It can also be
reduced in smokers and neutrophilic asthma. These
considerations may restrict its application to asthma
diagnosis. Nevertheless, in the right clinical context
with the presence of variable respiratory symptoms,
elevated FeNO >50 ppb allows a valid ruling-in of an
asthma diagnosis. A lower level of FeNO cannot rule
out asthma. The presence of a high level of FeNO is
also a risk factor for future severe and frequent asthma
exacerbations and a decline in lung function. FeNO
=20 ppb is indicative of type 2 inflammation, and it is
a good predictor of response to the appropriate biologic.
FeNO can also aid in determining steroid responsiveness
and optimizing ICS doses. A higher level of FeNO can
be used as an indication of poor adherence to ICS, for
which the FeNO suppression test can be used to evaluate
adherence in such patients.

Assessment of risk factors for future asthma
attacks
The future risk of adverse outcomes should be assessed.
This is achieved by assessing future risk of attacks,
fixed airflow obstruction, and adverse effects of
medications."? The SINA Panel recommends assessment
of risk factors for poor asthma outcomes, especially in
patients experiencing attacks by assessing risk factors for:
e Independent risk factors for acute severe asthma
attacks in the past 12 months or prior history of

admission to an intensive care unit (ICU); especially
if intubated®¢?

¢ Other modifiable risk factors are recommended to be
addressed, such as high usage of relievers, frequent
use of OCS, low FEV,, pregnancy, inadequate
ICS, smoking and vaping, comorbidities, major
psychological disorders, reduced socioeconomic
status, presence of comorbidities®?

* Risk factors for fixed airway obstruction include
inadequate ICS treatment, exposure to tobacco smoke
or other noxious substances, low initial FEV,, or
peripheral blood eosinophilia./*®!

Asthma severity assessment in clinical practice
There is a trend in clinical practice to retrospectively
assess asthma severity based on the step of treatment
required to control symptoms and attacks.!"¢* Before
classifying asthma severity, it is essential to ensure
that control is achieved and maintained while using a
minimal level of medications over more than 3 months.
Since asthma severity level could change over years
or months, therefore, asthma level of severity can be
classified as follows:
e Mild asthma: Controlled asthma at step 1 or 2
* Moderate asthma: Controlled asthma at step 3
* Severe asthma: Asthma that requires treatment step
4 or 5.

Assessment when control is not achieved

If asthma control is not achieved at any step during

therapy, the SINA panel recommends assessing the

following:

e Appropriateness of prescribed medications and doses

e Patient adherence and correct technique in using
devices

* Selection of the appropriate device and appropriate
spacer with a pressurized metered-dose inhaler (MDI)
device

* Obstacles in taking prescribed medications (e.g., cost,
time, and patients’ concerns on lack of perceived need)

¢ Environmental exposure to allergens at home

e Assessment of comorbidities such as rhinosinusitis,
CSwNP, GERD, obesity, obstructive sleep apnea, and
anxiety

¢ Future risk of attacks and fixed airflow obstruction.

Section 5: Non-pharmacological
Management in Adults and Adolescents

By utilizing pharmacological and non-pharmacological
measures, the long-term goals of asthma management
aim toward maintaining asthma control, minimizing
exacerbations, and avoiding asthma-related death
[Box 5.1]. There has been a shift in asthma treatment
concepts from symptom control toward clinical
remission that aims toward sustained absence of
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symptoms and exacerbations, stable lung function, and
no need for OCS. The appropriate implementation of
non-pharmacological measures also aims to the use of the
least possible doses of asthma medications to minimize
their side effects.

Box 5.1: Long-term goals of asthma management

Control asthma symptoms (cough, wheezing, and shortness of
breath)

Infrequent and minimal use (<2 days a week) of the reliever therapy
Maintain (near) normal pulmonary function
Maintain a normal level of exercise and physical activity

Prevent asthma exacerbations and minimize the need for
emergency department visits or hospitalizations

Optimize asthma control to avoid oral corticosteroids
Achieving clinical remission of asthma

Improve quality of life and reduce the risk of adverse outcomes
Avoiding asthma-related mortality

Developing a partnership with the patient

The development of a partnership between patients
and healthcare professionals leads to the enhancement
of knowledge, skills, and attitudes toward a better
understanding of asthma and its management.
Based on the agreed goals of management, a written
self-management action plan is recommended to be
offered to all patients. A wide variety of plans are
available. This is expected to reflect positively on patient
adherence, which is a major issue in management.

Asthma education

The goal of asthma education is to provide patients
with adequate training to enhance their knowledge
and skills to be able to adjust treatment according to a
guided self-management plan./7% To enhance the level
of knowledge and skills among asthma patients, it is
recommended to include knowledge about asthma and
skills related to prescribed inhaler devices, as there may
be misperceptions about the use of inhalers and the safety
of ICS [Box 5.2]."0721 Asthma education is recommended
to be conducted by a well-trained healthcare worker,

Box 5.2: Outcomes of asthma education program
Creation of patient-healthcare worker partnership

Understanding the clinical presentation of asthma and methods of
diagnosis

Ability to differentiate between “reliever” and “controller” medications
and their appropriate indications

Realizing the importance of persistence and adherence to asthma
treatment

Recognition of potential side effects of medications and the
appropriate action to minimize them

The ability to use inhaler devices correctly

Identification of symptoms and signs that suggest worsening of
asthma control and the appropriate action to be taken

Understanding the approach for monitoring asthma control
Recognition of the situations that need urgent medical attention
Ability to use a written self-management plan

who has good communication skills and is able to create
an interactive dialogue in a friendly environment. With
the availability of appropriate information, patients
are expected to continue on the management plan and
be reassured about the control of their asthma.” It is
essential to get feedback from the patient to maintain
a bidirectional rapport. Reproducible evidence has
shown that a well-structured asthma education program
improves the quality of life, reduces cost, and decreases
the utilization of healthcare resources.”*”!

Identify and reduce exposure to risk factors
Measures to prevent or reduce exposure to risk factors
should be implemented wherever possible. There are
different triggers leading to acute asthma exacerbations,
which may include: allergens, viral infections, pollutants,
drugs, and occupational agents. These factors can
be classified as indoor or outdoor allergens and
occupational sensitizers.

* Indoor allergens and air pollutants: There is a wide
spectrum of indoor allergens that includes dust
mites, animals (mainly cats), cockroaches, and fungi
(e.g., alternaria and aspergillus). Single-allergen
interventions are likely to fail. However, multifaceted,
tailored intensive interventions may help inimproving
asthma control. It may take a few months for the
allergen level to become significantly lower from the
implementation of the related control measures.”*!
The most important indoor air pollutant is related
to tobacco exposure. Measures to avoid tobacco
exposure are expected to lead to better asthma control
and avoidance of long-term lung function impairment

¢ Outdoor allergens and dust: Outdoor allergens such
as pollens and molds are difficult to avoid completely;
however, exposure may be reduced by closing
windows and doors and using air conditioning. It is
recommended to avoid strenuous outdoor physical
activities in cold weather, low humidity, or high air
pollution. In a single-center study in Saudi Arabia,
sandstorms were shown to worsen asthma symptoms
but not hospital admission in children with asthma. It
isadvisable to avoid going out in the storm, especially
for those with uncontrolled asthma'””!

® Occupational exposures: Whenever an occupational
sensitizer is identified, it is advisable to keep the
affected person away from that environment.”! The
earlier the removal of this sensitizer takes place,
the higher the chance of complete recovery from
occupational asthma

e Food and drugs: Food and food additives are
uncommon triggers of asthma. Avoidance is not
generally recommended until it is documented by
a specialist.”! However, certain drugs that could
worsen asthma symptoms should be avoided
(e.g., beta-blockers), whenever possible

* Vaccination: Annual influenza vaccination is strongly
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recommended for individuals with asthma, especially
those with severe asthma.l®#! It usually becomes
available early in the fall season. Pneumococcal
vaccination and COVID-19 vaccination are also
recommended as per the local guidelines.®!

Section 6: Pharmacological Management in
Adults and Adolescents

The SINA panel recommends asthma treatment to be
based on the following phases:

e Initiation of treatment

e Adjustment of treatment

* Maintenance of treatment.

At each phase, the patient is recommended to have a
clinical assessment that includes symptoms assessment
by ACT, a physiological measurement with spirometry
and FeNO, a review of current medications and patients’
adherence and inhaler technique, a risk for exacerbations,
and the response to treatment. Based on the clinical and
physiological assessment, the patient is placed on the
appropriate treatment step. The medication appendix
contains more information about medications used in
asthma treatment.

Saudi initiative for asthma strategies for asthma

treatment in adolescents and adults

The SINA panel recommends the following strategies

for asthma treatment:

e ICS is recommended for all steps as it is the most
effective controller and the cornerstone of asthma
treatment (Evidence A).[# Uncontrolled patients on
ICS may require the addition of other controllers that
include along-acting 82 agonist (LABA), a long-acting
anti-muscarinic agent (LAMA), leukotriene receptor
antagonists (LTRA), or biologics

e The combination of ICS/formoterol in a single inhaler
is recommended to be used for regular maintenance
dosing and when needed as well. This is called
the maintenance and reliever therapy (MART)
approach!® 58]

¢ The combination of ICS/non-formoterol LABA in a
single inhaler is recommended for proactive regular
dosing with a short-acting bronchodilator (SABA)
reliever on as needed basis (with or without ICS)®

* A once-a-day fixed-dose combination of ICS and
LABA is currently available that can be prescribed
with SABA (with or without ICS) as a reliever.
When compared to a twice-a-day combination, a
once-a-day combination led to better adherence and
alower risk of discontinuing treatment.”” Once-a-day
single-inhaler triple therapy (SITT) is also available
that contains ICS/LABA/LAMA

* Relievers are fast-acting bronchodilator medications
that must be available to patients at all steps.

Increasing the use of reliever treatment should be
considered as an early sign of worsening of asthma
control (Evidence A).’" The available relievers are:
e SABAs, such as salbutamol, are recommended to
be taken as-needed to relieve symptoms. Using
SABA alone without a controller was found to
increase the risk of asthma exacerbations and
asthma-related death. Patients who consumed
more than three canisters of SABA per year
were found to be at risk of increasing morbidity
and mortality.””’ When compared with SABA
alone as a reliever, fixed-dose combination
(FDC) ICS/SABA led to better outcomes with
a significant reduction in asthma exacerbations,
hospitalization, and asthma-related death.!
Whenever a fixed-dose ICS/SABA combination
becomes available in the Saudi market, it is
recommended to be prescribed on an as-needed
basis to relieve symptoms (Evidence A).+%¢]
¢ Formoterol/ICS combination could be used
as a reliever therapy on an as-needed basis for
mild asthma and whenever the combination of
formoterol/ICS is prescribed as maintenance
therapy (MART approach) (Evidence A).l7%I
The maximum recommended dose of formoterol
component is 72 ng. Exceeding this level for 2-3
days may be a warning sign of deterioration of
asthma control that requires seeking medical
advice.181%0
* Regular assessment of the adequacy of treatment,
proper technique, and adherence
* Regular assessment for independent risk factors for
acute asthma exacerbations in the past 12 months
or prior history of admission to an ICU; especially
if intubated.'? Other modifiable risk factors are
recommended to be addressed, such as pregnancy,
inadequate ICS, smoking and vaping, comorbidities,
and major psychological conditions
* Regular assessment of risk factors for fixed airway
obstruction that includes inadequate ICS treatment,
exposure to tobacco smoke or other noxious
substances, low initial FEV, or peripheral blood
eosinophilia!'®
e Management of comorbidities with special attention
to rhinosinusitis, GERD, and Obesity. Rhinosinusitis
is a condition that affects asthma control where its
treatment is expected to improve asthma outcome
(Evidence A).l'%l Treatment includes nasal saline
washes, nasal steroids, LTRA, and antihistamines.
Concomitant rhinosinusitis is recommended to be
treated appropriately as well.

Adherence to treatment

It is challenging to objectively assess adherence to
medications during routine busy practice. It has been
found that self-reported adherence and clinicians’
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judgment of adherence are often overestimated.!*!
In one study, only 13% of patients who received two
controllers for asthma management were considered
to have optimum adherence.'® Regular ICS dosing
(with or without LABA) had better asthma symptom
control, a greater degree of bronchoprotection, and
still maintained low systemic activity for patients
with mild asthma when compared to intermittent
dosing.[81% Therefore, healthcare professionals are
recommended to regularly advise patients to be adherent
to their inhalers and objectively assess patterns of
prescription of relievers and controller inhalers.%1%!
Factors leading to non-adherence may be related
to poor inhaler technique, a regimen with multiple
drugs or devices, concern regarding side effects from
the drugs, and cost of medications.[1%1%1121 Other
factors include a lack of knowledge about asthma,
lack of partnership in its management, inappropriate
expectations, underestimation of asthma symptom:s,
use of unconventional therapy, and cultural issues.!"'>!13]

Initiation of asthma treatment

Patients with asthma often underestimate the presence
of symptoms and tend to assume their asthma is under
control even when this is not the case.'™'%! Therefore,
the consensus among the SINA Panel is to simplify
the approach and supplement the initiation of asthma
therapy by utilizing an objective measurement with the
ACT bases on the available evidence (Evidence B)."® The
following initial steps are recommended for treatment-
naive patients based on ACT score [Box 6.1].

Start at step 1 when the ACT score is 20 points or more:

e [tis recommended to use a fixed-dose combination of
ICS/formoterol on an as-needed basis (Evidence A).*>14

® An alternative option is to use SABA together with
low-dose ICS on an as-needed basis in separate
inhalers (Evidence B).’>11511¢l Whenever a fixed-dose
combination of ICS/SABA becomes available in the
Saudi market, it is recommended to be prescribed on
an as-needed basis (Evidence A).+%!

* Maintenance of daily low-dose ICS (with or without
LABA) is recommended for patients with symptoms
more than twice a week, risk factors for acute
exacerbation (severe exacerbations in the past 12
months or prior history of admission to an ICU;
especially if intubated) or evidence of fixed airway
obstruction (Evidence B)."">"7120 Early introduction
of ICS leads to greater improvement of FEV .l'"]

Start at step 2 when the ACT score is between 16 and

19 points:

e [t is recommended to use a fixed-dose combination
of low-dose ICS/LABA for patients when an ACT
score of 16-19 points (Evidence A).! Physicians
should ensure the adherence of patients to this
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regimen.l' Reliever therapy is recommended as
well in the form of SABA (with or without ICS)
whenever a maintenance fixed-dose combination
of ICS/non-formoterol LABA or of ICS/formoterol
whenever a maintenance fixed-dose ICS/formoterol
combination is prescribed (MART approach).

Start at step 3 when the ACT score is <16 points:

¢ [tisrecommended to use a fixed-dose combination of
medium-dose ICS/LABA as maintenance treatment
for patients with an ACT score of <16 points
(Evidence A).®! Reliever therapy is recommended
as well in the form of SABA (with or without ICS)
whenever a maintenance fixed-dose combination
of ICS/non-formoterol LABA or of ICS/formoterol
whenever a maintenance fixed-dose ICS/formoterol
combination is prescribed

¢ For patients with ACT score <16 points presenting
with early signs of asthma exacerbation, it is
recommended to consider adding a short course of
oral steroids (Oral prednisolone 30-60 mg for 3-5
days!" Those patients need close follow-up to adjust
treatment as appropriate to achieve asthma control.

Adjustment of treatment

After initiation of asthma treatment, it is recommended
to assess the patient at 1-3 month intervals as appropriate
(Evidence D).['?2l The SINA Panel recommends the
utilization of a step-wise approach of therapy to achieve
asthma control. The stepwise approach consists of five
steps as shown in Box 6.2. The SINA Panel also presents
a simplified chart in Box 6.3 that includes the first option
for asthma management at each step; this simplified chart
should be supplemented by reviewing the detailed chart
in Box 6.2 and the following narrative text.

The SINA panel recommends that the stepwise approach
is not meant to be compartmental; it is rather a continuum
of care based on patient engagement and close monitoring
of the disease (Evidence D).'"*! In clinical practice, asthma
severity can be retrospectively assessed based on the step
of treatment required to control symptoms:®-¢5124]

¢ Mild asthma: controlled asthma at step 1 or 2

* Moderate asthma: controlled asthma at step 3

* Severe asthma: requires asthma management at step

4 or 5.

Reliever medications must be made available to
patients at all steps. Increasing the use of reliever
treatment is usually an early sign of asthma control
worsening (Evidence A).’"%I Approximately one in
five patients with mild asthma who are not receiving
appropriate treatment may develop at least one
exacerbation in the following 12 months.[*9126127]
Reliever therapy is recommended as well in the form of
SABA (with or without ICS) whenever a maintenance
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( Initiate asthma treatment at the appropriate step based on ACT score )

A4

\Y'4

A4

Treatment intiation at
Step 1 when ACT = 20

* ICS/Formoterol as needed

» SABA with ICS as needed

* Low dose ICS in special
situations (Refer to text)

Treatment intiation at
Step 2 when ACT 16 - 19

* Low dose ICS/LABA
with a reliever*

Lwith a reliever*

Treatment intiation at Step 3
when ACT <16

* Medium dose ICS/LABA

v

Patients with an acute attack may require
short course of oral corticosteroid

\_

rior to treatment initiation, ensure the following:

« Obtain history and perform physical examination
 Assess aggravating factors and treat comorbidities

« Ensure patient adherence and correct inhaler technique

\. J U

(*Relievers: )
- SABA (with or without ICS) as needed for non- formoterol/ICS combination

\- Formoterol/ICS combination as needed when used as maintenance Y,

(o N\

* Get ACT score and PEF or Spirometry
« Ensure optimizing patient education
» Do not use SABA alone without ICS

*Saudi Initiative for Asthma 2024

Box 6.1: The SINA approach for asthma treatment dinitiation based on ACT score for adults an adolescents

« ICS/Formoterol as needed
« SABA with ICS as needed

=y

Recommended

o

Recommended
« Medium-dose ICS/LABA
with a reliever*

— D

Recommended

+ Add LAMA to medium dose
ICS/LABA with a reliever*
(Single inhaler triple
therapy is preferred)

+LTRA

Recommended Controllers

ICS/Formoterol as needed

Low dose ICS/LABA J

Medium-dose ICS/LABA

Recommended Relievers

» SABA as needed for non-
formoterol/ICS combination

. Alternatives
+ Low-dose ICS/LABA with a .

reliever* + Medium-dose ICS + LAMA )

} in separate inhalers with Based on phenotype, Consider
Alternatives . . adding to step 4: (Refer to Box 6-3)
« Low dose ICS/LTRA with a a reliever

reliever* * Medium-dose ICS/LTRA « Anti IgE
« Medium dose ICS with a with a reliever* « Anti IL5 or anti IL5R

reliever* « Anti IL4Ra

Refer to a physician specialized in asthma
*Relievers:
- SABA (with or without ICS) as needed for non- formoterol/ICS combination
- Formoterol/ICS combination as needed when used as maintenance

management of comorbidities, and avoid using SABA alone without IC:

At each visit, ensure patient education, environmental control,
correct inhaler technique

] [Ensure patient adherence and]
S

*Saudi Initiative for Asthma 2024

Box 6.2: The SINA pproach for asthma treatment adjustment and maintenance for
adults and adolescents

fixed-dose combination of ICS/non-formoterol LABA or
of ICS/formoterol whenever a maintenance fixed-dose
ICS/formoterol combination is prescribed. The following
paragraphs will describe asthma treatment at each step.

Treatment at step 1

Symptoms are usually mild and infrequent

(usually < twice a week) with an ACT score of =20

points and no risk factors for asthma exacerbations.

At this step, SABA alone on an as-needed basis is not

anymore recommended.

¢ Recommended option: It is recommended
to use ICS/formoterol on an as-needed basis
(Evidence A)Fs100114]

» Formoterol/ICS combination
as needed when used
as maintenance

\_ %

SABA: Short acting bronchodilator
SITT: Single inhaler triple therapy

©®Saudi Initiative for Asthma

Add LAMA to Step 3
(SITT is preferred)

Consider adding biologics
to Step 4

1CS: Inhaled corticosteroids
LABA: Long-acting bronchodilators agent
LAMA: Long-acting anti-cholinergic agent

Note: This simplified chart represents the first recommended options. For the detailed chart, refer to
box 6 - 2 and the guideline text.

*Saudi Initiative for Asthma 2024

Box 6.3: SINA 2024 simplified the approach for asthma treatment for adults and
adolescents

e Alternative option: Use SABA together with
low-dose ICS on an as-needed basis from separate
inhalers (Evidence B).’>!1511¢l Whenever a fixed-dose
combination of ICS/SABA becomes available in the
Saudi Market, it is recommended to be prescribed on
an as-needed basis (Evidence A)P+%!

¢ Healthcare professionals are recommended to
monitor the frequency of reliever usage to avoid a
status of overreliance. Whenever this is observed, it
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is recommended to step up therapy (Evidence D)

e Patients with seasonal asthma, who are symptomatic
during the season, are recommended to be treated
with low-dose ICS (with or without LABA) before
the beginning of the season (Evidence D).

Treatment at step 2
* Recommended options: It is recommended to use a
daily fixed-dose combination of low-dose ICS/LABA
with an as-needed reliever for symptom relief
(Evidence A).B712130 Reliever therapy is recommended
in the form of SABA (with or without ICS) whenever
a maintenance fixed-dose combination of ICS/non-
formoterol LABA or in the form of ICS/formoterol
whenever a maintenance fixed-dose ICS/formoterol
combination is prescribed.®"'* Physicians should
ensure the adherence of patients to this regimen!!
e Alternative options:
¢ Theaddition of LTRA to alow-dose ICS is another
option, especially in patients with concomitant
rhinitis (Evidence A)[133131
e Continuation of ICS as a monotherapy by
increasing the dose to the medium level is generally
a less effective strategy (Evidence A).[%1%7]

Treatment at step 3

* Recommended options: The fixed-dose combination
of medium-dose ICS/LABA was found to improve
asthma control and reduce asthma exacerbations
for patients whose asthma is not controlled at step 2
(Evidence A).[B712812151 Reliever therapy is recommended
in the form of SABA (with or without ICS) whenever
a maintenance fixed-dose combination of ICS/non-
formoterol LABA or in the form of ICS/formoterol
whenever a maintenance fixed-dose ICS/formoterol
combination is prescribed. Physicians should ensure
the adherence of patients to this regimen!'®!

e Alternative options: Tiotropium isa LAMA approved
for the treatment of chronic obstructive pulmonary
disease (COPD).['*141 Evidence has shown that when
tiotropium is added to an ICS delivered by multiple
inhalers; it improves symptoms, reduces the risk of
exacerbation, and improves lung function in patients
with inadequately controlled asthma. This evidence
supports that tiotropium can be combined with ICS
whenever LABA cannot be used.[*!!Its effect appears
to be at least equivalent to LABA (Evidence A)l#>144

¢ Consultation with an asthma specialist is
recommended whenever there is difficulty in
achieving control at step 3 (Evidence D).

Available options for fixed-dose inhaled
corticosteroids/long-acting 2 agonist combination
at step 2 and 3

e ICS in the form of beclomethasone propionate,
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budesonide, fluticasone propionate is available in

combination with salmeterol. These are prescribed

twice daily with SABA (with or without ICS) as a

reliever

ICS combined with formoterol can be used

as maintenance and reliever without adding

SABA[95,97,115,116]

Once-a-day fixed-dose combination of ICS with

vilanterol or indacaterol is also available. SABA

(with or without ICS) should be utilized as a reliever.

This combination leads to better adherence and a

lower risk of discontinuing treatment when compared

to twice a day combination®!

Inhaled LABA or LAMA should never be used as

monotherapy in asthma management but must

always be accompanied by the use of ICS, preferably
in one inhaler device for the combination of

ICS/LABA "l Asthma patients taking inhaled LABA

without inhaled ICS are at an increased risk of asthma

exacerbations, hospitalizations, and death!

Twice a day combination:

e [f salmeterol/ICS fixed-dose combination is
selected, it can achieve asthma control in a
majority of patients (Evidence A).'"*! Salmeterol
has a slow onset of action; therefore, it should only
be used for maintenance treatment with SABA
(with or without ICS) as a reliever

e If a formoterol/ICS fixed-dose combination is
prescribed, it is recommended to be used as
maintenance with one inhalation twice daily for
step 2 or with two inhalations twice daily for
step 3. Extra doses of up to 12 inhalations per day
can be used as the reliever therapy from the same
device (Evidence A).>%71151181 Those patients who
require such high doses for 2-3 days should seek
medical advice to step up maintenance therapy
(Evidence A).1""!

* Once-a-day combination:

* The once-a-day combination of fluticasone
furoate /vilanterol 100/25 ng in the Ellipta® device
(Relvar®) can be prescribed for adults and children
above 12 (Evidence A).'*4] Vilanterol has the
advantage of an onset of action within 15 min
and a long half-life; however, it can only be used
as a maintenance treatment while continue using
SABA (with or without ICS) as a reliever

¢ The once-a-day combination of mometasone
furoate/indacaterol 160/150 pg in the Breezhaler®
device (Atectura®) can be prescribed for adults
and children above 12 years (Evidence A).['#-151
Use SABA (with or without ICS) as a reliever.

Treatment at step 4
* Recommended options: If control is not achieved after

escalation to medium-dose ICS/LABA atstep 3,adding

1"
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LAMA in a single inhaler is recommended (Evidence
A).152 This novel approach of SITT was found to
be a safe and effective therapeutic approach.53154
Moreover, when compared to multiple inhalers triple
therapy (MITT), SITT usage is cost-effective and is
associated with better adherence.™ The following

SITT are recommended upon availability:

* Once-a-day SITT combination of fluticasone
furoate/umeclidinium/vilanterol 200/62.5/25 pg
(Trelegy Ellipta®) is a recommended option. Adding
umeclidinium to the combination of ICS/LABA
was found to be an effective treatment option with
a favorable risk-benefit profile as it led to improved
symptoms and FEV , particularly in patients with
raised biomarkers of type 2 airway inflammation
(Evidence A) "**l Real-world data showed that this
SITT has led to lower OCS use, asthma-related
exacerbations, and lower SABA usage compared
to pre-treatment data.™ SITT with a lower
dose of fluticasone furoate (fluticasone furoate/
umeclidinium/vilanterol 100/62.5/25 ng) could
be considered as an option for a patient with
lower biomarkers for type 2 airway inflammation
(Evidence B).["*®! It can also be considered for
stepping down once control is achieved upon
using higher dose SITT. Use SABA (with or
without ICS) as a reliever with this combination

® Once-a-day SITT combination of mometasone
furoate/indacaterol/glycopyrronium
160/150/50 png in the Breezhaler® device
(Enerzair®) is a SITT option that improves
symptoms and lung function (Evidence A).!'>!
Further data showed that this SITT improved
lung function, reduced asthma exacerbations, and
provided comparable asthma control to the ICS/
LABA combination.'™ SITT with a lower dose
of mometasone furoate (mometasone furoate/
indacaterol/ glycopyrronium 80/150/50 ng) could
be considered as an option for a patient with
lower biomarkers for type 2 airway inflammation
(Evidence D). It can also be considered for step
down once control is achieved upon using higher
dose SITT. Use SABA (with or without ICS) as a
reliever

¢ Twice-a-day SITT combination of beclomethasone
dipropionate/formoterol fumarate/
glycopyrronium 172/5/9 pg in an MDI device
(Trimbow?®) is a SITT option that improves
lung function and reduces exacerbation
(Evidence A).U'81 SITT with a lower dose
beclomethasone dipropionate (beclomethasone
dipropionate/formoterol fumarate/
glycopyrronium 87/5/9 ng) could be considered
as an option for a patient with lower biomarkers
for type 2 airway inflammation (Evidence D).l It
can also be considered for step down once control

is achieved upon using higher dose SITT. Use
SABA (with or without ICS) as a reliever.
® Other considerations:

¢ MITT by adding tiotropium in a separate inhaler to
the combination of medium-dose ICS and LABA
is another option as it significantly improves
lung function in uncontrolled cases and modestly
reduces asthma exacerbations (Evidence A).[1>-1011
However, SITT has the advantage of being
cost-effective and of better adherence when
compared with MITT5]

e Adding LTRA to the combination of medium-dose
ICS and LABA can be considered but the evidence
is less robust (Evidence B)[6>164]

¢ High-dose ICS/LABA may be considered in some
patients who are uncontrolled on medium-dose
ICS/LABA.[¥7161 However, it is recommended to
step down whenever possible to avoid potential
side effects.[11 An additional controller is
recommended to be introduced before considering
the high-dose ICS

e [f a patient is still uncontrolled at step 4, biologic
therapy is recommended to be considered as
described in step 5.

Treatment at step 5

Early consideration of biological therapy may lead to
clinical remission and save the patient from frequent or
chronic use of OCS and reduce asthma exacerbations.[*!
This therapy is recommended based on appropriate
indications and availability. When choosing a biological
agent, several factors should be considered including
the frequency of administration, cost, side effect
profile, age of onset of asthma, presence of comorbid
conditions such as nasal polyps, previous response, and
physician experience with the treatment. Consultation
with an asthma specialist is strongly recommended
for patients requiring treatment at step 5 (Evidence
D). The following biological agents are available for
step 5. The medication Appendix contains the details
of these biologic:

Anti-IgE therapy: Omalizumab

Anti-IL 5 therapy: Mepolizumab

An anti-IL-5 receptor therapy: Benralizumab

An anti-IL 4 receptor a antibody: Dupilumab
Anti-TSLP: Tezepelumab (Not yet locally
available).

Approach to selecting appropriate biologic
therapy

The SINA Panel recommends assessing patients
requiring biologics thorough clinical evaluation, ACT,
peripheral eosinophil count, FeNO, IgE level, and RAST.
Box 6.4 shows the approach for a patient requiring
biologics.
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Assessment of response to biologics

Biologics efficacy needs to be reassessed after 4-6 months
after initiation. This can be made by comparing baseline
and follow-up outcomes parameters such as ACT score,
exacerbation rate, hospitalization, FEV,, and daily OCS
dose. If there is no response to biologics based on these
outcomes, assessment of asthma diagnosis and ruling out
coexisting conditions are needed, ensuring adherence
and compliance, then consideration of a switch to a
different biologic.

Combining biological therapy was tried in real life
and one retrospective study.'"”! It appeared that the
biologics combination was well tolerated with no signal
of significant side effects. In other case reports,'* 1%l g
cyclical method was tried in combining dupilumab twice
monthly and mepolizumab monthly was able to control
a patient with severe asthma. A prospective study is
needed to assess the effect of such an approach.

Patient at step 5 who is not a candidate for
biologics

If the patient does not have any of the biologics
phenotypes, or biologics are not available or not
adequately controlling the disease, the alternative
approach is to use the lowest possible dose of long-
term OCS (Evidence D). Other alternatives are

mentioned in the severe asthma section, such as long-
term macrolides.

For patients who require long-term OCS, the following
are recommended to be considered:

* Use the lowest possible dose to maintain control

¢ Closely monitor the development of corticosteroid-
related side effects

When asthma control is achieved, attempts to reduce
the dose of systemic corticosteroids, preferably
to every other day frequency, are recommended.
Maintaining a high dose of ICS therapy may help to
reduce the dose of systemic corticosteroid

Upward adjustment of the corticosteroid dose at the
time of stress (e.g., infection, asthma exacerbations,
surgery, etc.) is essential

Concurrent treatments with calcium supplements,
vitamin D, and bone-sparing medications
(e.g., bisphosphonates) in patients who have risk
factors for osteoporosis or low bone mineral density
are strongly recommended.

Maintaining asthma control

Regular follow-up by a healthcare worker is essential.
Depending on the level of asthma control, it is
recommended to have a follow-up at 1-3 months intervals
after treatment initiation (Evidence D).['¢*170 Follow-

Difficult-to-treat Asthma.

Severe Asthma Check
List
Confirm asthma

Check inhaler technique

“these biological therapies are putin an alphabitical [Crieskinhaisriadherance)
ord

fer and not by preference.

Uncontrolled Asthma Check
Asthma Exatbation rate 2yearor
more
Asthma Hospitalization 1iyear or more
At

FEV < 803 predited

Severe Uncontrolied
Asthma

Type 2 nflammation check st
Blood Eosinophil
FeNO

Ige

RAST or SPT

Basline Outcome measures

Annaal Exacorbatn ate (ER and shor course f
o)

Al Hospetzaton
act
Dose ofmOCS fpresent
Fen

Patient not on oral
steroids.

}

Non Type 2

inflammation

Type 2 inflammation

Patient on daily oral
steroids

No baseline high
eosinophil record and
current Eosinophil <150

Pre oral steroids high
Eosinophil >150

« LAMA ]
« Azithromycin
« Tezepelumab Blood Eosinophil <150
—

[ o= ]

8lood Eosinophil 150 - 1500

« Benralizumab
- Dupilumab
« Mepolizumab

« Dupilumal

Blood Eosinophil > 1500

Eosinophilia
e

nt

- Hopotaumab
. Benaizumab

« all of these of biologics will work effectively i this
category. The choice of biological therapy depends on
availabilty, patient preference,
co-morbidities €. CRSNWNP, AD

. and presence of type 2

« Benralizumab
lizumab

Allergic Asthma ( high

IgE with either Positive
Skin Prick Test or
positive RAST)

Allergic Asthma ( high
IgE with either Positive
‘Skin Prick Test or
posiive RAST)
4“'—‘ Non Allergic Asthma

’ eosinophil evels 150-1500

spectrum of eosinophillevels next to t. This is not

“these biological therapies respond better to the.
exclusive as all bioloigcs mentioned will work in the

v
CRSWNP or Chronic No CRSWNP or Chronic
Urticaria Urticaria

l |

Omalizumab + Omalizumab
- Tezepelumab

eDErer |
« Tezepelumab

No CRSWNP or AD

« Dupilumab
« Tezepelumab

l CRSWNP or Uricaria

« Dupilumab
+ Omalizumab
« Tezepelumab

Box 6.4: Algorithm for selection of appropriate biologics for severe asthma
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up is recommended to include monitoring and

reviewing the patient’s written asthma action plan,

medication adherence, and inhaler technique, patient’s
behaviors, comorbidities, and possible side effects of
the medications. Once asthma is controlled for at least

3 months, a step down in pharmacologic therapy is

recommended at the minimum level that can maintain

good control and minimize the side effects (Evidence D).

The following are the general recommendations:

* Reduction in therapy is recommended to be gradual
and closely monitored based on clinical judgment of
the individual patient’s response to therapy and ACT
score (Evidence D)

o [f the patient is on ICS as monotherapy at Step 1,
the dose of ICS may be reduced gradually every 3—6
months to the lowest dose possible that is required
to maintain control (Evidence B),1171172 and then
changed to a single daily dose (Evidence A).'I It is
recommended to be clearly explained to the patient
that asthma control may deteriorate if treatment is
abruptly discontinued!”*

e [f the patient is on a combination of ICS/LABA at
step 2 or 3, abrupt discontinuation of LABA is not
recommended as it may lead to deterioration of the
control. Therefore, initial gradual reduction of ICS to
the lowest possible ICS dose before discontinuation
of LABA is recommended!”!

¢ If the patient is on a combination of ICS and LABA,
LTRA, or other controllers; start by tapering ICS
to the lowest possible dose (Evidence B).76177) If
control is achieved, LTRA may be discontinued first
(Evidence D)7

¢ For significant oral side effects occur, consider a
change in therapy, reduction in the dose or frequency
of ICS (if possible), advise vigorous mouth washing
after inhalation, use of spacer (concomitant with MDI
devices), and/or use of appropriate local antifungal
therapy for severe oral thrush!"”l

e For patients with well-controlled eosinophilic asthma
treated with mepolizumab for at least 18 months,
extending the dosage intervals gradually between
the injections up to 6-8 weeks bears the potential
to save costs for the health care system without
compromising asthma control"””!

¢ For patients with well-controlled asthma treated with
omalizumab for at least 18 months, extending the
dosage intervals gradually between the injections up
to 3—4 weeks bears the potential to save costs for the
health care system without compromising asthma
control®!

¢ Patients should be informed that asthma control may
deteriorate if treatment is completely discontinued.!"”*!

Referral to an asthma specialist
Situations that require referral to an asthma specialist
for consultation or co-management include:

¢ Uncertainty regarding the diagnosis

¢ Difficulty achieving or maintaining asthma control

¢ Immunotherapy or biological therapy is being
considered

¢ Difficulty to achieve asthma control at step 3 or
higher

* Acute asthma exacerbation requires hospitalization

e Patient request for a second opinion or further
advice.

Severe asthma
There are several terms used in practice for uncontrolled
asthma where each points to an aspect of the disease
such as chronic severe asthma, steroid-dependent
asthma, and refractory asthma are some of these
terminologies.l811821 However; it is important to
distinguish between severe asthma and uncontrolled
asthma. Severe asthma is defined as “Uncontrolled
asthma at SINA step 4 despite adequate adherence
and after addressing all comorbidities.”!! Severe
asthma probably accounts for 5%-10% of adult asthma,
but the healthcare cost is disproportionally high.['®!
Morbidity and mortality are also higher compared
to regular asthma patients because of increased side
effects of treatment and more frequent exacerbations
and/or hospitalizations.['® 181 Before a diagnosis of
severe asthma is considered, patients must undergo a
systematic assessment where the diagnosis of asthma
is confirmed, and comorbidities are identified and
treated.['® Patients whose poor asthma control is related
to other factors, such as poor adherence, inhaler use
technique, or due to the presence of other diseases,
are to be termed “difficult-to-treat asthma.”!"¥! There
are common comorbidities that need to be assessed
in severe asthma such as allergic rhinoconjunctivitis,
CSwNP, COPD, dysfunctional breathing, vocal
cord dysfunction, anxiety/depression, obstructive
sleep apnea, GERD, bronchiectasis, and allergic
bronchopulmonary aspergillosis (ABPA).l"8! The
following are recommended items for assessment of
patients with severe asthma:[1%194
e Patient is adherent to all medications with a good
inhalation technique
e Other possible misdiagnoses where the problem
is not bronchial asthma but other diseases that
mimic asthma symptoms, e.g., bronchiectasis,
endobronchial tumors, dysfunctional breathing,
vocal cord dysfunction, ABPA, or eosinophilic
granulomatosis with polyangiitis (Churg-Strauss
syndrome)!'?21%!
¢ Comorbidities that can worsen bronchial asthma
and make it difficult to manage (e. g., dysfunctional
breathing, CSWNP, GERD, sleep apnoea syndrome,
ABPA, obesity, and congestive heart failure!'*!
* Medication overuse or side effects
* Any psychosocial contributing factors
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e Other confounding factors, e.g., presence of allergens
at home or work, active or passive smoking and
vaping, or psychosocial problems.*

As it may be difficult to achieve full control in many
patients with severe asthma, the aim of treatment in this
situation is to reach the best possible control.! After
dealing with all comorbidities and other confounding
factors that could have made asthma difficult to control,
maximum therapy is recommended, which may include
combination therapy of high-dose ICS/LABA, LTRA, or
LAMA and the addition of one of the available biologics
as appropriate.[%8-2001

A significant percentage of patients with severe asthma
do not respond adequately to high-dose ICS and other
controller therapy, thus, they need frequent or continuous
oral steroid therapy to achieve a reasonable response.*"!!
Such control may be lost when oral steroid is discontinued.
Patients may differ in the degree of their responsiveness to
OCS.2” Some patients may fail to improve their FEV, by
more than 15% following treatment with OCS for 2 weeks,
a condition called “corticosteroids-resistant asthma.l>*%2*l
If OCS is necessary, then it is recommended to use the
lowest possible dose and to shorten the duration as much
as possible.*™ In this situation, osteoporosis prophylaxis
is recommended.

For patients with severe asthma who do not qualify or
respond to biologics, other modalities of treatment of
severe asthma are recommended such as macrolides.
Due to their role in reducing neutrophilic airway
inflammation, they were shown to have a role in the
management of severe asthma. A study has assessed
the benefit of azithromycin at a dose of 250-500 mg
3 days/weeks as add-on therapy for 48 weeks for
patients with persistent symptomatic asthma.?%
Azithromycin significantly reduced the experience
of at ‘least one asthma exacerbation” from 61% to
44% and improved asthma-related quality of life
measures. Maintenance use of azithromycin reduces
exacerbations in patients with eosinophilic, non-
eosinophilic, and severe asthma.?"

Allergen immunotherapy

The allergen immunotherapy (AIT) is a treatment
modality to desensitize patients to specific allergens.
It is considered for those with stable asthma and
evidence of clinically relevant allergic sensitization
at which the immunotherapy can be directed,
especially if they have coexisting allergic rhinitis.
Patients with poorly controlled asthma should not
be started on immunotherapy.?2%! Although there
are insufficient data on the impact of AIT on asthma
attacks and quality of life scores, it has specifically
been shown to:

¢ Improve asthma symptoms and stepping down
asthma treatment (Evidence A)?!

e Improve AHR (Evidence B)="!

® Decrease the progression of allergic rhinitis to asthma
(Evidence B)?2

* Decrease the chance of development of new
sensitizations (Evidence B).l2%!

AIT is likely to be cost-effective when appropriately
used.?® There are currently two types of AITs in clinical
practice; subcutaneous immunotherapy (SCIT) and
sublingual immunotherapy (SLIT). Most studies that
compared SCIT to SLIT showed a better clinical efficacy
of SCIT. However, SLIT has a better safety profile than
SCIT as SCIT may rarely cause anaphylaxis.?"! Patients
at risk are mainly those with asthma, especially if
uncontrolled. A high level of caution should be taken
in patients using beta-blockers due to the risk of more
serious anaphylaxis that is resistant to treatment with
epinephrine.”™ Data are limited in pediatrics, but AIT
has been used safely in children over 5 years of age and
was shown to reduce long-term asthma medication use
and improve FEV .25 Although beneficial effects may
be observed a few months from starting AIT, treatment
with AIT needs the patient’s commitment for at least 3
years to have sustained desensitization after stopping the
treatment. Furthermore, AIT can be continued, but not
initiated, during pregnancy. The most studied allergens’
specific immunotherapy are dust mites, alternaria,
grass pollens, ragweed, and cat. Anti-IgE therapy could
improve tolerability to AIT in patients with moderate to
severe asthma.?¥ If the patient is considered a candidate
for AIT, referral to an allergist is recommended to explore
this option further.

Section 7: Management of Acute Asthma in
Adults and Adolescents

An acute asthma attack is a challenging clinical scenario
that requires a systemic approach to rapidly diagnose,
evaluate the severity, and initiate therapy. The first
step in managing acute asthma is early recognition to
prevent the occurrence of attacks. Asthma in general
has a low mortality rate compared with other chronic
lung diseases.! Nevertheless, asthma death is still
seen in clinical practice, especially among patients
with poorly controlled asthma whose condition
deteriorates over a period of days before the final fatal
event.?>271 The most specific marker associated with
increased asthma mortality is a history of repeated
hospital admissions, particularly if the patient requires
intensive care treatment or ventilatory support.2'821
Patients admitted with severe asthma attacks in Saudi
Arabia were found to be younger and predominantly
males and used less ICS/LABA combination.?*?2]
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This section includes an assessment of the patients
presented with acute asthma, initial management,
and follow-up after hospital discharge. Detailed
information about medications used in acute asthma
can be found in the medication appendix. Box 7.1
shows the summary of the key recommendations for
acute asthma management.

General assessment of acute asthma attack

The initial clinical assessment should rapidly determine
whether the patient’s presenting symptoms are related
to an acute asthma attack and exclude alternative
diagnoses or complications, such as pneumonia,
pneumothorax, or atelectasis [Box 7.2]. Although most
acute asthma attacks develop over a period of days,
patients with brittle asthma may present with a much
more dramatic deterioration.”?'??? It is important to
realize that most patients who die from an acute asthma
attack had chronically uncontrolled asthma, had received
suboptimal treatment with ICS and other controllers,
and had inadequate monitoring of their asthma.l
Management of acute asthma is the extreme spectrum
of uncontrolled asthma and represents a failure to reach
adequate asthma control. Poor prognostic features of
acute asthma include previous history of near-fatal
asthma or hospital admission in the last year, heavy
usage of relievers, patients who are not on regular ICS,
a history of psychiatric or psychosocial illness, and poor
adherence to asthma medications and lack of asthma
action plan. 2%

The patient should be carefully assessed on presentation
to determine the severity of the attacks [Box 7.3] and the
type of treatment required [Box 7.4].”*! PEF and pulse
oximetry measurements are complementary to history
taking and physical examination. The major causes of
death in acute asthma are cardiac arrhythmia, asphyxia,
and cardiogenic shock. The risk of cardiac arrhythmia
is theoretically increased by hypokalemia and QT
interval prolongation related to the use of high-dose

Box 7.1: Key recommendations of acute asthma
management

Assess the severity of the attack based on the degree of dyspnoea,
pulse rate, respiratory rate, peak-expiratory flow rate, and oxygen
saturation

Start treatment immediately by repeated administration of
salbutamol, controlled oxygen concentration, and systemic steroid

Review response to treatment after 1 h of continuous therapy
Consider other therapies (ipratropium bromide and magnesium
sulfate) in managing severe attacks

Do not request routine chest X-rays or arterial blood gases routinely
unless indicated

Do not prescribe routine antibiotics or sedatives unless indicated
Evaluate the need for hospital admission based on response to
therapy, history of previous admission, and the ability to manage
at-home

SABA or IV aminophylline.'**??l However, in a series of
patients with near-fatal attacks, only a few arrhythmias
other than sinus tachycardia and bradycardia were
reported.l'1215216228] Hence, a more likely cause for
death is probably related to the development of severe
auto-PEEP leading to reduced venous return and
secondary increased intracranial pressure and low
cardiac output. Severe asphyxia due to severe airflow
obstruction and hypoxemia are other likely causes. This
is supported by the pathologic evidence of extensive
airway obstruction, mucous plugging, and dynamic
hyperinflation found at autopsy in patients who died
of acute severe asthma.?”!

SINA Panel recommends the following steps for the
management of acute asthma:

o Assess the severity of the attack

¢ Initiate treatment to rapidly control the attack

¢ Evaluate continuously the response to treatment.

The levels of acute asthma severity and the initial
management are summarized in Boxes 7.3 and 7.4
respectively. It is recommended to adjust treatment
intensity based on the severity of the attack and the

Box 7.2: Levels of severity of acute asthma in adults
Level Characteristics
Acute moderate  Increasing symptoms
asthma attacks  PEF >50%-75% best or predicted reading
No features of acute severe asthma
Any one of the following
PEF 30%—-50% best or predicted reading
Respiratory rate =25/min
Heart rate =120/min
Inability to complete sentences in one breath

Any one of the following in a patient with acute
severe asthma

Sp0, <92% (PaO, <60 mmHg) on high-flow FIO,

PEF <30% best or predicted

Bradycardia

Dysrhythmia

Cyanosis

Hypotension

Normal or high PaCO,

Exhaustion

Confusion

Silent chest

Coma
Weak respiratory effort
Raised PaCO, and/or requiring mechanical
ventilation
Type 1: Wide PEF variability (>40% diurnal
variation for >50% of the time over a period of
>3-6 months) despite intense therapy
Type 2: Sudden severe attacks on a background
of apparently well-controlled asthma
PaCO,=Partial pressure of carbon dioxide, PEF=Peak expiratory flow

Acute severe
asthma

Life-threatening
asthma

Near-fatal
asthma

Brittle asthma
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Moderate
® Talking Phrases or full sentences
® Agitated but alert
® Respiratory Rate 20-30/min
© May or may not use accessory
muscles
® Heart Rate <120/min
® Sa0, on R/A 292%
® PEFR of 50-75% of predicted

J

Severe
© Talking only words or unable to
complete sentence
® Agitated
® Respiratory Rate >30/min
® Use of accessory muscles
© Heart Rate >120/min
® Sa0,0n R/A <92%
® PEFR of 30-50% of predicted

\ J

\

Life Threatening
® Unable to talk
® Confused, drowsy, or coma
® Respiratory Rate >30/min or in
respiratory failure
® Use of accessory muscles
® Heart Rate >120/min or
bradycardia, and silent chest
® Sa0, on R/A <90% or Cyanosis
* Normal or high PaC0,, Acidosis
® PEFR of <30% of predicted

If patient has features of more
than one level of severity, patient
should be classified to the higher
level and managed accordingly

Assess response to treatment
by assessing mental status,
respiratory rate, heart rate, Sa0,
and PEFR every 30-60 min

TREATMENT

TREATMENT

TREATMENT

e Oxygen therapy is usually not
needed.
® Salbutamol can be delivered by
either:
=  MDI with spacer: 6-12
puffs every 20 min for 1
hour, then every 2-4
hours as needed.
= Nebulized salbutamol
2.5-5 mg every 20 min
for 1 hour, then every 2-
4 hours as needed.
® Oral prednisolone 0.5-1 mg/kg to
maximum of 50 mg OD
e CXR, ABG, electrolytes, and ECG
are not usually needed.

e Oxygen therapy to keep Sa02
292%

o Salbutamol nebulization 2.5-5 mg
every 20 min for 1 hour, then
every 2-4 hours as needed.

e |pratropium bromide nebulization
0.5 mg every 20 min for 1 hour
then every 4-6 hours as needed.

o |V methylprednisolone 40 mg BD

e Consider IV MgS04 2 gm over 20
min.

® Once tolerated, oral prednisolone
0.5-1 mg/kg to maximum of 50
mg OD can be started.

® CXR, ABG, electrolytes, and ECG
should be routinely monitored.

® ICU referral is mandatory.

o High-flow oxygen therapy to keep
Sa02 292%

e Continuous salbutamol
nebulization 10-15 mg with
ipratropium 1-1.5 mg for 1 hour

= Oxygen-driven nebulizer is
mandatory.

= Once tolerated, the patient
can be shifted to intermittent
nebulization.

e |V MgSO4 2 gm over 20 min

o |V methylprednisolone 40-80 mg
every 8-12 hours

® CXR, ABG, electrolytes, and ECG
must be continuously monitored.

Box 7.3: Initial management of acute asthma for adults and adolescents

following are the general guidelines for the treatment
of acute asthma.

Assessment and management of mild-moderate
acute asthma attack

Patients presenting with mild asthma attacks are usually
treated in an outpatient setting by stepping up asthma
management, including increasing the dose of ICS.
However, some cases may require a short course of
oral steroids and early outpatient department (OPD)
referral. Patients with moderate acute asthma attacks
are clinically stable. They are usually alert and oriented
but may be agitated. They can communicate and talk
in full sentences. They are tachypneic and may be
using their respiratory accessory muscles. Heart rate
is usually <120/min and blood pressure is normal. A
prolonged expiratory wheeze is usually heard clearly
over the lung fields, but examination of the chest may be
relatively normal. Oxygen saturation is usually normal
secondary to hyperventilation. The Peak expiratory flow
meter (PEFR) is usually >50% of predicted or previously
documented best. Measurement of arterial blood gases
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(ABGs) is not routinely required in this setting; however,
if done, it shows widened alveolar-arterial oxygen
gradient and low partial pressure of carbon dioxide
(PaCO,), secondary to increased ventilation-perfusion
mismatch and hyperventilation, respectively. CXR is
not usually required for moderate asthma exacerbations
unless pneumonia is suspected.

Management of moderate acute asthma attack
include the following
* Oxygen saturation is usually normal in a moderate
acute asthma attack, and oxygen supplementation or
continuous monitoring is not routinely needed
® The standard therapy for initial care in the emergency
department is inhaled SABA. It is recommended to
be delivered by either:
e MDI with spacer: 6-12 puffs every 20 min for
1 h, then every 2—4 h according to response
(Evidence A).,[031 or
* Nebulizer: 2.5-5 mg salbutamol every 20 min
for 1 h, then every 2 h according to response
(Evidence A).2%2
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¢ Steroid therapy: Oral prednisolone 0.5-1 mg/kg to a
maximum of 50 mg is recommended to be started as
soon as possible and maintained for 5-7 days.***4

Assessment and management of severe acute
asthma attack
Patients are usually agitated and unable to complete
full sentences. Their respiratory rate is usually >30/min
and usage of accessory muscles is common. Significant
tachycardia (pulse rate >120/min) and hypoxia (SaO, <92%
on room air) are usually evident. Chest examination
reveals prolonged wheeze secondary to severe airflow
limitation and hyperinflation, more ominously the chest
may be silent on auscultation in severe cases. CXR is
required if complications are clinically suspected, such as
pneumothorax or pneumonia. PEFR is usually in the range
of 30%-50% predicted. ABG reveals significant hypoxemia
and elevated alveolar-arterial oxygen gradient. PaCO,
may be normal in patients with severe acute asthma
attacks. Such a finding is an alarming sign, as it indicates
fatigue, inadequate ventilation, and pending respiratory
failure. Unlike hypoxemia, PEFR measurement has shown
a good correlation with hypercapnia and is considered a
useful screening tool (e.g., PaCO, >45 mmHg), making
routine assessment of arterial blood gases unnecessary
in most cases. In the absence of respiratory depressants,
hypercapnia is rarely present when the PEF is =30% of
normal or =150 L/min.”® Thus, ABG measurements
in acute severe asthma may be limited to the following
situations:

e Patients with persistent symptoms, whose PEF is
<30% of normal or below 150 L/min despite initial
bronchodilator therapy

¢ Patients who are unable to perform a peak flow
measurement

¢ Patients whose respiratory status is deteriorating
despite adequate intensive therapy

* Patients who demonstrate signs or symptoms of
hypercapnia, such as depressed consciousness,
inappropriately slow respiratory rate, bradycardia,
or myoclonus.

The management of severe acute asthma attacks

include

* Adjusted low-flow oxygen is recommended to
maintain saturation =92%, as patients who received
28% oxygen did better than those who received 100%
oxygen.??71 The ready availability of transcutaneous
pulse oximetry allows noninvasive screening for
hypoxemia among those patients. Despite the poor
correlation between PEFR and oxygen saturation,
it is recommended to use transcutaneous pulse
oximetry among patients who are in severe distress,
have a FEV| or PEF <50% of baseline, or are unable
to perform lung function measurements

e Nebulized salbutamol (2.5-5 mg) is recommended
to be administered back-to-back (repeated every
20 min for 1 h), then hourly according to response.*”!
Oxygen-driven nebulizers are needed to avoid the
risk of oxygen desaturation while using air-driven
compressors (Evidence A)233234238]

e [pratropium bromide is recommended to be added
to salbutamol at a dose of 0.5 mg every 20 min for
three doses by the nebulized route, then every 4-6 h as
needed (Evidence B). Alternatively, ipratropium can
be administered by MDI at a dose of 4-8 puffs every
20 min, then every 4-6 h as needed.l**?? The efficacy
of adding ipratropium to SABA to treat severe acute
asthma attacks has been examined in a number of
trials and systematic reviews.?*! It has been shown
that patients who received the combination therapy of
SABA and ipratropium were less likely to be admitted
to the hospital than those treated with SABA alone.
This benefit pertained only to those presented with
severe acute asthma attacks and not to those with
mild or moderate exacerbations!?*!

¢ Systemic glucocorticoid therapy is essential to treat
the escalated airway inflammation that leads to
asthma attacks, persistent airflow obstruction, and
intraluminal mucus plugging.**! Hence, systemic
steroid is recommended to be started as soon as
possible (Evidence A). The optimal dose for systemic
glucocorticoids in acute asthma attacks remains
unknown. SINA authors recommend starting IV
methylprednisolone 40 mg twice daily in most patients
present with acute severe asthma attacks. Higher doses
are often chosen by some experts (60-80 mg every 6-12h)
for patients who are admitted to the ICU. If the patient
can tolerate orally, oral prednisolone 0.5-1 mg/kg to a
maximum of 60 mg daily is recommended#**#!

e [f there is an inadequate response to previous
measures, it is recommended to administer a single
dose of IV magnesium sulfate at a dose of 1-2 g over
20 min (Evidence B).?" Intravenous (IV) magnesium
sulfate has a bronchodilator response in acute asthma,
possibly due to inhibition of calcium influx into airway
smooth muscle cells. The best evidence for effectiveness
in acute asthma attacks comes from a systematic
review, which found a decrease in hospitalization days
with IV magnesium compared with placebo and mild
improvement in lung function!*!

¢ Continuous oxygen monitoring by transcutaneous pulse
oximetry, blood gases (particularly in those patients
with lung function <30% predicted), CXR, serum
electrolytes, glucose, and 12-lead electrocardiography
(ECG) should be ordered and checked.

Assessment and management of life-threatening
acute asthma attack

Patients with life-threatening acute asthma attacks are
severely breathless and unable to talk. They may present
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Reassess Asthma Severity by History, Physical Examination,

Adequate Response
* Improving symptoms and stable
vital signs
® PEFR >60% of predicted
® Sa0, 292%
® Adequate response to be
maintained for at least 4 hours
® Continue brochodilators for 1- 4

Oxygen Saturation, and PEFR

Partial Response
© Minimal improvement of
respiratory symptoms
© Stable vital sings
® Sa0, 292% on oxygen therapy
® PEFR 30-50% of predicted
® Continue brochodilators therapy
(salbutamol with ipratropium

Poor Response
* No improvement of respiratory
symptoms
® Signs of fatigue or exhaustion
® PEFR <30% of predicted
® 5a0, <92% with high flow
oxygen
® ABG shows respiratory acidosis

hour PRN bromide) every 1-4 hour and/or rising PaC0,

® Continue oral prednisone for 5-7
days

Upon What What
Discharge is next? is next?
~ N i N

® Ensure stable on a 4 hourly © Continue oral prednisone © Continue bronchodilators and
inhaled bronchodilator 1mg/kg (maximum dose 50mg) systematic steroids

® Prescribe combination of inhaled daily; alternatively, IV *® |CU consultation for possible
steroids/LABA hydrocortisone 200 mg/day or admission

® Review inhaler technique and IV methylprednisolone 80 mg/
encourage compliance day

® Ensure adequate rescue ® Observe closely for any signs of
treatment fatigue or exhaustion

® Provide written asthma self- © Monitor 0, saturation and PEFR
management action plan ® [f the patients is responding,

® Arrange follow up in pulmonary follow "adequate response” track
clinic or primary care clinic * |f there is no adequate response
within a few days after 4 hours, consider admission

- TR >,

Box 7.4: Adjustment of acute asthma treatment for adults and adolescent

in extreme agitation, confusion, drowsiness, or even coma.
The patient usually breath at a respiratory rate >30/min
and uses their accessory muscle secondary to increased
work of breathing. Heart rate is usually >120/min, but
at a later stage, patients can be bradycardic. Patients
may develop different types of arrhythmias secondary
to hypoxia or acidemia, and hence, ECG monitoring
is recommended. Oxygen saturation is usually low
(<90%) and not easily corrected with oxygen. ABGs are
mandatory in this group and usually reveal significant
hypoxia and normal or high PaCO,. Respiratory
and metabolic acidosis may be present secondary to
inadequate ventilation and lactic acidosis, respectively.
PEFR is usually very low (<30% of the predicted).
CXR is mandatory in life-threatening asthma to
rule out complications, such as pneumothorax or
pneumomediastinum.

It is important to realize that some patients might
have mixed features from more than one level of acute
asthma severity. For the patients” safety, they should
be classified at a higher level of severity and managed
accordingly.
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The management of life-threatening acute asthma

attacks includes

Patients in this category can progress rapidly to

near-fatal asthma, respiratory failure, and death. Hence,

an aggressive management approach and continuous
monitoring are mandatory.

* Consult ICU service. The intubation setting should
be readily available

e Adequate oxygen flow to keep saturation =92%.%]
Deliver continuous nebulized salbutamol at a dose of
SABA 10-15 mg with Ipratropium bromide at a dose of
1.5mgover 1 h (Evidence A).?*! Continuous treatment
was found to be safe and well tolerated and led to better
improvement in pulmonary functions and reduction
in hospitalization when compared to intermittent
delivery (Evidence A).* Oxygen-driven nebulizers
are mandatory due to the risk of oxygen desaturation
while using air-driven compressors (Evidence A)>*!

* Once the patient showed adequate response to
continuous nebulization, a shift to intermittent
delivery is recommended (Evidence D)

* Systemic steroid to be started as soon as possible at a
dose of methylprednisolone 60-80 mg every 8-12 h
(Evidence A)22
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¢ Single dose of IV magnesium sulfate ata dose of 2 g
over 20 min (Evidence B)#!

* Frequent clinical evaluation, CXR, electrolytes,
glucose, 12-lead ECG, and ABGs are essential.

Follow-up after initial treatment and discharge
planning

Close evaluation of the treatment response is essential.
This includes patient’s mental and physical status,
respiratory rate, heart rate, blood pressure, oxygen
saturation, and PEF. Response to treatment is defined as
adequate, partial, or poor. Assessment of the treatment
response, subsequent action, and discharge planning are
illustrated in Box 7.4.

Criteria for intensive care unit referral

ICU referral is recommended for patients who are:

* Presenting or progressing to severe acute or
life-threatening asthma

¢ Failing to respond to initial therapy, as defined by:
* Requiring ventilatory support
¢ Deteriorating lung function (FEV, and/or PEF)
* Persisting or worsening hypoxia
* Hypercapnia (either initially or subsequently)
¢ ABG analysis showing respiratory acidosis
e Exhaustion, shallow respiration, or drowsiness.

Section 8: Asthma in Special Situations

Gastro-esophageal reflux disease

GERD is more prevalent in patients with asthma,
compared to the general population.” The mechanisms
by which GERD worsens asthma include vagal mediated
reflex and also reflux secondary to micro-aspiration of
gastric contents into the upper and lower airways.*
GERD induced asthma symptoms are mainly dry cough
at night but can lead to asthma symptoms and it is
more common with severe asthma than mild asthma.
Patients with asthma should be questioned about
symptoms of GERD. If GERD symptoms are present, a
trial of anti-GERD measures, including a proton pump
inhibitor and lifestyle modifications, is recommended
for 6-8 weeks. However, if symptoms are not resolved, a
referral to a gastroenterologist for further investigations
like endoscopy or pH monitoring is warranted. The
benefit of proton pump inhibitors is limited to patients
with symptomatic GERD and night-time respiratory
symptoms. On the contrary, patients with uncontrolled
asthma and asymptomatic GERD are not likely to benefit
from empiric GERD therapy.™! Medical treatment for
GERD for patients with asthma may provide small benefit
for asthma related symptoms, modest improvement
in lung function measures, and reduction of rescue
medications for asthma control.™! A recent meta-analysis
does not support a recommendation for PPIs therapy as
empirical treatment in asthma patients with GERD.*"]

Rhinosinusitis and nasal polyp

Most asthma patients have coexisting rhinitis and/
or sinusitis and around 40% of patients with rhinitis
have asthma.8 CRSwNP is usually associated with
severe and uncontrolled asthma. Asking patients
about rhinitis symptoms (nasal blockage and/or nasal
discharge, facial pain, or pressure and/or smell loss)
and examination of the upper airways is recommended
to be part of the routine management of asthma.
Treatment with intranasal corticosteroids has been
associated with a decrease in asthma hospitalization
and emergency department visit.*” Biologic therapy
is recommended for patients with CRSwNP and
severe asthma that is not controlled with the standard
therapy.[260,26l]

Obesity and asthma

Asthma is more common in obese than non-obese
patients.*? Studies has shown that obese asthmatics
have a different pattern of inflammation when compared
to non-obese asthmatics.l*®! Therefore, Obese asthma
patients have more symptoms, more frequent and
severe exacerbations, reduced response to asthma
medications, poor quality of life and more difficult
to control asthma.”* This could be in part related to
reduced lung volumes, lack of fitness, and associated
sleep apnea and GERD.?*! Treatment of obese asthma
patients is recommended to follow same stepwise
approach for asthma management; however, weight
reduction, exercise and diet control are essential part of
their management.*! Patient with symptoms related
to obstructive sleep apnea are recommended to visit
sleep medicine specialist. For morbidly obese patient
with asthma, it is recommended to discuss the risks
and benefits of bariatric surgery when other measures
are failed.272%1

Cough-variant asthma

Patients with cough-variant asthma may have chronic
cough as their main or only symptom especially at
night.[° Perhaps cough-dominant asthma is a better
term as variant implies different pathophysiology.
Studies of airway inflammation in Cough variant
asthma (CVA) are similar to those of asthma presenting
with different combinations of symptoms. Other
diagnoses to be considered are drug-induced cough
caused by angiotensin-converting enzyme inhibitors,
GERD, chronic upper airway cough syndrome
manifesting as postnasal drip, eosinophilic bronchitis,
and chronic sinusitis. Once the diagnosis is established,
treatment is recommended at Step 2 or higher as
appropriate.?”"?2 This condition may be confused with
eosinophilic bronchitis which is characterized by cough
and sputum eosinophilia with normal spirometry and
airway responsiveness.>?4
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Exercise-induced bronchoconstriction
Exercise-induced bronchoconstriction (EIB) is common
in inadequately controlled asthma patients. However,
asthma-like symptoms can sometimes be triggered only
by physical activities. Normally, bronchodilation occurs
during exercise and lasts for a few minutes.”>¥¢ In
patients with EIB, the initial bronchodilation is followed
by bronchoconstriction that generally peaks within
10-15 min after completing the exercise and resolves
within 60 min. EIB can be prevented by using SABA or
ICS/formoterol a few minutes before exercise.?””?% A
warm-up period before exercise may also reduce EIB
symptoms. If this approach does not control the symptoms,
the patient is recommended to have maintenance therapy
at Step 2 or higher as appropriate.'®?7 Regular use
of LTRA may also help in this condition, especially in
Children.[l35’275’277]

Aspirin-exacerbated respiratory disease

AERD is a special phenotype characterized by a triad of
asthma, chronic rhinosinusitis with nasal polyposis, and
respiratory reactions to aspirin.””! About 7% of adult
asthma patients and 15% in those with severe asthma
suffer from attacks in response to ASA or NSAIDs that
inhibit COX-1.2%2811 The majority of patients experience
first symptoms during their third or fourth decade of
life. Once ASA or NSAID hypersensitivity develops,
it persists for life. Characteristically, within minutes
to 2 h following ingestion of ASA, an acute severe
asthma attack develops. It is usually accompanied by
rhinorrhea, nasal obstruction, conjunctival irritation,
and scarlet flush of the head and neck and even severe
bronchospasm and death.*®? A typical history of upper
and lower respiratory reaction to aspirin or NSAIDs is
very suggestive for the diagnosis, which is confirmed
by aspirin challenge which is not done routinely but if
indicated, it be recommended to be done in a specialized
allergy center.” Patients known to have aspirin-induced
asthma should avoid all aspirin-containing products
and NSAIDs. Where an NSAID is indicated, COX-2
inhibitors or alternative analgesics such as paracetamol
are recommended.?*?®! Prophylactic low-dose aspirin
should also be avoided. However, referral to an allergy
specialist for ASA desensitization is recommended in
patients for whom aspirin is required as anti-platelet
therapy.'?¢ Montelukast may help in the treatment of
this type of asthma in some patients.’!

Pregnancy

Almost half of the pregnant women had the desire to
stop asthma medications during pregnancy as they
believed that asthma medications would harm them
and their babies more than asthma itself.'” As such, a
great effort should be directed towards the education of
asthma in pregnancy in order to correct this misbelief.

The course of asthma during pregnancy is unpredictable;
however, one-third of pregnant asthmatics may have a
worsening of their asthma control.?®2* Maintaining
adequate control of asthma during pregnancy is essential
for the health and wellbeing of both the mother and her
baby. Poor asthma control during pregnancy increases
the risk of poor outcomes for the baby such as pre-term
delivery, low birth weight, and increased perinatal
mortality. It also increases the risk for the mother
and occurrence of poor asthma control during the first
trimester of pregnancy that significantly increase the
risk of a congenital malformation.”"! Identifying and
avoiding the indoor and outdoor triggers and providing
educational resources for the patient are recommended
as the first step of therapy for asthma during pregnancy.
Asthma treatment is recommended to take the same
stepwise approach as in the non-pregnant patient with
monthly follow-up and assessment. Salbutamol is the
preferred reliever due to its excellent safety profile.
An ICS based regimen is the preferred treatment for
long-term control. Asthma medications, including
ICS,SABA, LABA, and LTRA are generally safe and have
not shown to increase the risk of fetal abnormalities.?]
However, prolonged use of OCS may be associated with
pregnancy-related complications, especially in the first
trimester.”®! Data about safety of biological therapy
during pregnancy is lacking, however, based on SINA
Panel consensus, we recommend not to initiate biologics
for new patient during pregnancy. For patients already
on biologics before pregnancy, counselling patient is
recommended for biologics benefit/risk ratio.***” For
acute asthma exacerbations, it is recommended to follow
the same drug treatment guidelines as non-pregnant
patients including systemic steroids if indicated.?**"]
Fetal monitoring is recommended in severe asthma attack.
During labor and delivery, usual controller medications
should be continued and if anesthesia is required during
labor, regional anesthesia is recommended whenever
possible.’ The use of prostaglandin F2a may be
associated with severe bronchospasm and should be
avoided if possible.P™ If asthma is well controlled during
pregnancy, acute asthma is rare during labor. Pregnant
asthma patients should be encouraged to breastfeed after
delivery and to continue their usual asthma medications
during lactation.*

Occupational asthma

Patients with asthma should be asked about their
occupational history and exposures for possible
occupation-related allergens. A simple screening test is
to ask the patient if their symptoms improve when they
are away from work.®* Once identified, early detection
and elimination of occupational sensitizers and removal
of patients from further exposure are an essential aspect
of the management. Referral to an asthma specialist for
assessment and advice is recommended for patients with
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suspected or confirmed occupational asthma because of
the legal implications of the diagnosis.[>3%I

Asthma-chronic obstructive pulmonary disease
overlap

Asthma-chronic obstructive pulmonary disease overlap
(ACO) is a unique complex descriptive entity sharing
features of both asthma and COPD. At this stage, there
is no formal definition of ACO as there is inadequate
data to describe its features, characteristics, and its
optimal therapeutic intervention.?® ACO is a term
used to describe patients who have persistent airflow
limitation together with clinical features that are
consistent with both asthma and COPD. This is not a
definition of a single disease entity, but a descriptive
term for clinical use that includes several different
clinical phenotypes, different inflammatory patterns,
and different underlying mechanisms.*7*%l Patients with
features of both asthma and COPD have a greater burden
of symptoms, experience frequent exacerbations, have
poor quality of life, a more rapid decline in lung function,
higher mortality, and greater use of healthcare resources,
compared with patients with asthma or COPD alone.?*!
Spirometry is required to confirm the diagnosis of chronic
airflow limitation and document persistent airflow
limitation, variability and reversibility. If the initial
assessment suggests the diagnosis of asthma or ACO, or
there is uncertainty about the diagnosis of COPD, it is
prudent to treat as asthma by starting at Step 2 or higher
as appropriate and to avoid using LABA and/or LAMA
as the only therapeutic option. Patients having asthma
with COPD had lower morbidity and hospitalizations
if they received ICS treatment; a similar benefit was
seen in those with COPD plus concurrent asthma.
For ACO patients, non-pharmacological measures
including smoking cessation, pulmonary rehabilitation,
vaccinations, and treatment of comorbidities as additive
therapeutic strategies.'%

Asthma in elderly

Most elderly patients with asthma had been previously
diagnosed with asthma during childhood or early
adulthood. New onset asthma above the age of 65 is
uncommon and estimated to be 4%—8%. Elderly patients
with asthma perceive symptoms of asthma differently
than younger patients, often have comorbid conditions
with similar symptoms, and have late presentation
with more severe airway obstruction. Approximately
50% of deaths from asthma occur in the elderly.F"*2]
The diagnosis of asthma in elderly is challenging due
to the high prevalence of smoking among elderly
patients and because symptoms of asthma overlap
with other diseases like COPD and bronchiectasis, and
congestive heart failure. Elderly patients with asthma
underestimate asthma symptoms as they may contribute
it to age process or associated comorbidities such as

cardiovascular disease, smoking related diseases, or
medications.’? Confirmation of asthma diagnosis in
elderly is based on the presence of respiratory symptoms
suggestive of asthma and the demonstration of reversible
expiratory airflow obstruction on PFT testing in the
absence of alternative diagnoses. The Management of
asthma in elderly patients is recommended to follow the
same management guidelines in adults and adolescents.
Difficulties in learning inhaler technique is usually
common in elderly and it is attributed to cognitive
impairment, muscle weakness, arthritis or impaired
vision and it is an important consideration in this
patient’s population when choosing the inhaler device.
Multiple inhaler devices are not recommended.?3!4
MDI with holding chamber, a breath-actuated dry
powder inhaler (DPI), or a nebulizer are alternative
options which may improve medications delivery.?!
Elderly patients have lower inspiratory flow rates and
may not be able to achieve the higher inspiratory flow
rates required for some DPIs. Adverse effect of ICS are
common in elderly patients such as skin bruising, risk
of osteoporosis, and cataracts.[*!

Section 9: Asthma in Children

Asthma represents one of the commonest chronic illnesses
of childhood with significant economic impact.*"! It is
also a leading cause of childhood morbidity as measured
by school absences, Emergency Department visits and
hospitalizations.®®! From the perspective of both patient
and society, the cost of not treating asthma is higher than
the cost of asthma treatment.’'>* This section aims
toward enhancing the multidisciplinary care of asthma in
children with special attention to non-asthma specialists,
including primary care and general practice physicians
and other healthcare workers.

Diagnosis of asthma in children

Accurate diagnosis of asthma in children
is crucial to prevent inappropriate management
and reducing morbidity and mortality due to
under-or over-diagnosis.#3? Asthma diagnosis in
children continues to be a clinical diagnosis. However,
clinical diagnosis is notoriously inaccurate, and,
although there is no one diagnostic asthma “test”, every
effort should be made to obtain objective evidence for
the diagnosis. The more tests that are negative, the less
likely is the diagnosis to be correct. Careful clinical
evaluation should focus on the presence of recurrent
or chronic symptoms related to airway obstruction
such as physician-diagnosed wheezing, coughing,
night symptoms, activity limitation, and shortness
of breath. These symptoms result from pathological
small airway hyperreactivity due to various stimuli,
and typically would be reversible either spontaneously
or after receiving an asthma therapy. The diagnosis
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can be further supported by the presence of atopy,
early sensitization, and a family history of atopy.
Spirometry is recommended to be performed for
capable children to quantify airflow limitation and
to show post-bronchodilator reversibility of airway
obstruction.*'”! Spirometry can be performed in children
aged 5 years and older. It is preferably planned when the
initial diagnosis is made and after 3 months of controller
therapy initiation and with subsequent follow-up
assessments. Box 9.1 presents a summary of findings
suggestive of the diagnosis of asthma in children.

Asthma mimickers should be suspected when any of
the atypical feature is present [Box 9.2].5%! Clinical
suspicion of asthma mimickers is an acceptable
indication for CXR, otherwise, a routine CXR is not
recommended to be part of the initial routine work up
of asthma in children. 3%l

Box 9.1: Findings suggestive of the diagnosis of
asthma in children

Findings Remarks

History of >3 attacks/season, recurrent, and worse during
multiple attacks sleep with triggers such as physical activity,

of SOB or laughing, crying, upper respiratory tract infections
wheezing in a or exposure to tobacco smoke, or air pollution.
season Ideally, wheezing should be confirmed by a doctor
Coughing >2 weeks, not related to URTI, recurrent, and

worse during sleep with triggers such as activity,
laughing, crying or exposure to tobacco smoke
or air pollution. Though isolated cough, without
wheeze or breathlessness, is unlikely to be due to
asthma
Reduced activity Not able to run, play, or laugh at the same
intensity as other children and tires earlier during
walks (wants to be carried)
Atopy (allergic rhinitis, atopic dermatitis, food
allergy) and asthma in first-degree relatives
Eczema, aeroallergen and food sensitization
Equal bilaterally, during expiratory phase,
especially on forced expiration
Breath sounds  Prolonged expiratory phase
Therapeutic trial Trial of inhaled corticosteroid therapy. However,
many respiratory symptoms in childhood improve
spontaneously that should not be confused
with therapeutic response. A three-stage trial is
suggested
1. Commence a trial of ICS for 6 weeks
2. Stop ICS at 6 weeks and review response.
If there was no improvement, ICS-responsive
asthma is unlikely that recures further evaluation
3. If symptoms recur upon stopping therapy,
reintroduce ICS and adjust dose accordingly

Family history

Atopy
Wheezing

Spirometry Typically, in children >5 years with bronchodilator
response assessment

Chest X-ray May be considered in infants to rule out other
causes

Tests for Both skin testing and/or allergen specific IgE

hypersensitivity  blood testing and eosinophils count

IgE=Immunoglobulin E, SOB=Shortness of breath, URTI=Upper respiratory
tract infection, ICS=Inhaled corticosteroid

Wheezing in preschool children

Wheezing and shortness of breath in preschool children
are among the most common presenting symptoms in
pediatric practice. Approximately one third of children
have at least one episode of wheeze before their third
birthday.®2¢#?”] Uncontrolled asthma in preschool
children can lead to developmental disadvantages
due to the negative impact of uncontrolled asthma
on their social interaction and sleep. In preschool
children, asthma diagnosis and management differ
from that of older children and adolescents in many
ways. Early childhood wheezing can evolve to different
asthma phenotypes that can have variable response
to standard therapy.®! Box 9.3 shows the differential
diagnosis of wheezing in preschool children. In
this age subgroup, asthma diagnosis represents a
challenging clinical judgment due to the lack of objective
assessment such as PFT or inflammatory biomarkers
(FeNo and eosinophils count).®! The use of the term
“reactive airway disease” is discouraged as it can restrain
full clinical assessment and proper management of
asthmatic children in this age group.*-31

Phenotypes and endotypes of wheezing in children

Phenotype is defined as the observable characteristic
or trait of a disease, such as developmental, clinical or
epidemiological properties, whereas endotype describes
its distinct pathophysiologic mechanisms at a cellular

Box 9.2: Features suggest asthma mimickers
Failure to thrive

Onset of symptoms during infancy

Very sudden onset symptoms (suggests inhaled foreign body)
Vomiting associated with respiratory symptoms
Continuous (biphasic) wheezing

Failure to respond to asthma controller medication
Clubbing

Focal auscultation signs

Symptoms that are not associated with typical triggers
Chronic sputum production

Prominent upper airway symptoms

Box 9.3: Common differential of asthma in preschool
children

Congenital cardiovascular defects

Congenital structural aerodigestive defects

Functional aerodigestive disorders

Infections especially viral bronchiolitis

Obliterative bronchiolitis

Aspiration syndromes including gastroesophageal reflux, unsafe
swallow, H-type fistula

Bronchopulmonary dysplasia
Cystic fibrosis

Primary ciliary dyskinesia
Foreign body inhalation
Tracheobronchomalacia
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and molecular level.®™ Based on several longitudinal
studies, wheezing in children has been categorized
epidemiologically into transient and persistent wheeze
phenotypes. It is also categorized based on symptoms
into episodic/viral induced and multi-trigger wheeze
phenotypes.B?%¥ Major factors that may predict
persistent symptoms are allergic disease, reduced
lung function, viral respiratory infection, and bacterial
colonization in infancy. On the other hand, advances in
biomolecular and cellular techniques enabled further
analysis of pooled large datasets of asthmatics which
in turn resulted in further classification of asthma
endotypes.** Two major endotype subgroups have
been proposed: Th2 high and Th2 low (or non-Th2).
More sophisticated clustering using combination of
clinical, physiological, and biomarker parameters is
an ongoing area of research.’®! Different responses to
treatment and variable outcomes have been attributed
to phenotype-endotype heterogeneity, overlap and
instability over time. The allocation of children into
these categories still remains a subject of debate, as
their clinical usefulness is still under investigation.?**!
However, applying the evolving understanding of
asthma phenotype-endotype is believed to enhance
precision medicine practice in asthma management.!
Box 9.4 summarizes wheeze phenotype-endotype in
Children.[41’327’337_339]

Box 9.4: Wheezing endotypes in young children
Endo type
Th2-high

Atopic, early onset

Atopic, late onset,
more severe

Non-Th2
Nonatopic

Characteristics

Blood/sputum eosinophilia, serum
specific allergen IgE, high FeNO, serum
periostin, high total IgE

Paucigranulocytic or neutrophilic
sputum, MMP-9 in BAL

Oxidative stress, neutrophils, increased
innate immune activation; more in
females; dysynaptic airway growth

FeNO=Fractional exhaled nitric oxide, MMP-9=Metalloproteinase 9, Th2=T-helper
lymphocyte type-2, IgE=Immunoglobulin E, BAL=Bronchoalveolar lavage

Obesity related

Prediction of asthma in preschool children

SINA expert panel recommends the utilization of
the modified asthma predictive index (API) for early
identification of the risk for persistent asthma among
preschool children. This tool is a clinical scoring
instrument that can be used to predict whether a child
with intermittent wheezing before the age of 3 years will
develop persistent asthma pattern during school-age
years [Box 9.5].340%1 Preschool children with positive
modified-API are at a 4-10-fold increase in the risk of
having asthma later in their childhood. On other side,
children with negative modified-API will have 95%
chance of outgrowing their asthma later on life.**!

Box 9.5: Positive modified asthma predictive index
History of =4 wheezing episodes before the age of 3 years (at least
one physician diagnosed) and either

=>1 of the major criteria or =2 of the minor criteria
Parental history of asthma Eosinophilia (=4%)
Skin test positive to aeroallergens Wheezing unrelated to colds

Eczema (physician-diagnosed Allergic sensitization to milk,
atopic dermatitis) egg, or peanuts

Assessment of asthma in children

The long-term goals of asthma management in children
are not different from those of adults [Box 5.1].5%! Asthma
management requires effective partnership between
patients/caregivers and their healthcare providers.[3441
Once established and strengthened, this relationship
will positively impact asthma management. Asthma
control shall be assessed routinely by physician during
every clinic visit. Assessment of a child with asthma is
recommended to cover two important aspects: future
risk of adverse outcomes, and symptom control.

Assessing future risk of adverse outcomes

This is achieved by assessing future risk of attacks, fixed
airflow obstruction, and adverse effects of medications
[Box 9.6].

Assessing symptom control

This implies a periodical assessment of asthma control
combined with adjustments (if needed) of treatment
based on the level of control. It is strongly recommended
to use asthma treatment in a stepwise approach with
the ultimate goal of achieving “optimal” control with
“minimal” amount of medications and dosage.**!
Adherence to the prescribed medications and the proper
use of their devices are recommended to be addressed
before any modification of the treatment plan. Asthma
control reflects the adequacy of management by
describing the clinical status of a child as controlled,
partially controlled, or uncontrolled. Focusing on
asthma control may improve patient perceptions and
expectations that improve symptoms reporting by
children and their caregivers and subsequently treatment
decisions by clinicians.**! Assessment of asthma control
is recommended to cover the domains of both physician
and patient/caregiver inputs.

Patient/caregiver assessment of control

Different numerical tools have been developed and
validated to objectively assess asthma control utilizing
patients and their caregiver perception. However,
they are recommended to be used as a complimentary
tool rather than replacing physician assessment as
these tools have some limitations.**! The SINA expert
panel recommends utilizing the childhood-ACT
(C-ACT) [Box 9.10] for children aged 5-12 years and
the respiratory and asthma control in kids (TRACK)
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[Box 9.13] for children younger than 5 years of age.
These questionnaires are completed by patients and/
or their caregivers prior to physician evaluation based
on the age of the child.

Non-pharmacological management of asthma in

children

e Patient education: Patient education is recommended
tobe an integral part of asthma management strategy
in children. It is recommended to involve the basic
knowledge of the disease pathophysiology, identifying
and avoiding triggering factors, environmental
controls (especially cigarette smoke exposures),
proper use of treatment devices, and recognition of
worsening asthma symptoms and the optimal time to
seek advice.** Caregivers of preschool children are
recommended to be educated that asthma control is
an achievable target and affected children should not
be prevented from engagement in age-appropriate
activities. Proper asthma education can lead to a
significant reduction in Emergency Department visits
and hospitalizations, improve self-management of
asthma attacks, and an overall reduction in the cost
of asthma care [Box 9.7].15%

Setting asthma action-plans
An action plan that documents medications, doses,
and device technique is recommended to be provided

Box 9.6: Assessment of future risk of adverse
outcomes of asthma in children

Risk factors
Asthma attacks
within the next
few months

Assessment
Uncontrolled asthma symptoms
One or more severe asthma attacks in the
previous year
The start of the child’s usual exacerbations
season (especially if autumn/fall)
Exposures to tobacco smoke; indoor or outdoor
air pollution; indoor allergens, especially in
combination with viral infection
Major psychological or socioeconomic problems
for a child or family
Poor adherence manifested as underuse of ICS
and/or over-use of SABAs
Failure to attend regular follow up appointments
Persistent low FEV, in patients with
Severe asthma with several hospitalizations
History of bronchiolitis
Systemic: Frequent courses of oral corticosteroids
or high-dose ICS; neuropsychiatric adverse
reactions after the initiation of LTRA
Local: Moderate/high-dose or potent ICS; incorrect
inhaler technique; failure to protect skin or eyes
when using ICS by nebulizer or spacer with face
mask. Failure to use a spacer with MDI (common
in teenagers)

ICS=Inhaled corticosteroid, SABAs=Short-acting bronchodilators,
FEV,=Forced expiratory volume in 1 s, LTRA=Leukotriene receptor
antagonist, MDI=Metered-dose inhaler

Fixed airflow
limitation

Medication
side-effects
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to patients and their caregivers. The action plan is also
recommended to include information for patients and
caregivers on how to recognize worsening of asthma
symptoms and advice of treatment modification in these
situations [Box 9.8].

Prevention

Asthma attacks can be triggered by a variety of factors
including allergens, viral infection, pollutants, and
drugs. Eliminating these exposures improves the
control of asthma and reduces medications need.
Parents/caregivers of children with asthma should
be strictly advised not to smoke or vape at home at
all.B*! Breast-feeding and vitamin D supplementation
may decrease the chance of developing early wheezing
episodes, while probiotics benefit is still doubtful in
preventing allergic disease.**** A study on early-life use
of probiotic supplementation did not show significant
impact to prevent asthma or eczema at the age of 2 years
for children at high risk.®! School-based programs
that target asthma self-management are associated
with improved asthma outcomes, fewer Emergency
Department visits, fewer hospitalizations, fewer days
of reduced activity.[*!

Precautions during viral pandemics

During the occurrence of viral infection pandemics,
precautions related to infection control measures that
include handwashing, social distancing, optimizing
asthma control, and minimizing use of nebulization as
the mean of drug delivery to reduce the risk of droplet
generation are of extreme importance. Referral to specific
guidelines by local and international experts on this task
is recommended. SINA expert panel has released specific
advices on asthma management of adult and children
during the COVID-19 pandemic.>**71 SINA expert
panel advice to continue routine care for patient with
acute exacerbation of bronchial asthma and to follow the
regular clinical guideline in the occasion of pandemics.

Box 9.7: Patient asthma-education goals and
objectives

Goals

Developing partnership
and common goals
Sharing understandable
information

Addressing relevant
concerns and

Outcome

Understand asthma risk by explaining in a
simplified pathophysiology term
Acknowledge role of prevention,
environmental control and, importance of
avoiding triggers

Recognize difference between “controller”

expectations and “reliever” treatment
Continuity and Address adverse events of medications
consistency in providing  Explain devices use and importance of
education compliance with treatment plans
Recognize worsening asthma and explain
action plan
Define comorbid conditions and provide
recommendations
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Box 9.8: Components of asthma management action
plan
Item Description

Patient identification Name, medical record number, age,
and weight

Dosage, frequency, controller versus
rescuer medications

In simple terms and color coded

List of patient’s
medications
Recognition of asthma
control status
Suggested action based
on asthma control status
How to use inhalational
devices

When and how to seek
medical advice

Others

Use illustrations

Access to emergency care or call
center

How to clean inhalers and spacer and
advice on environmental control and
mouth washing after ICS use

ICS=Inhaled corticosteroid

Concepts of pharmacological management of
asthma in children

The SINA expert panel have the following strategies for
reliever and controller therapy:

Reliever therapy

Reliever therapy is a group of medications used to rescue

asthmatic patients during exacerbation to relief acute

symptoms of asthma. The following are considerations

for this category:

* Oral bronchodilator therapy should not be prescribed
due to slower onset of action and higher side effects®*!

¢ LABA should not be used alone as maintenance
monotherapy in children (Evidence A).”! LABA
should be used only in combination with ICS.

Controller therapy

This is a group of medications used on a regular basis

to keep asthma under control and prevents future risk

of adverse outcomes. The following are considerations
for this category:

* ICS are considered the most effective first-line
maintenance monotherapy for childhood asthma
(Evidence A )03l

e For significant local side effects of ICS, enforce use
of MDI with spacer, consider a change in therapy,
reduction in the dose or frequency of ICS (if possible),
advice for a vigorous mouth washing after inhalation,
and/or use of appropriate local antifungal therapy
for severe oral thrush!”®!

* The combination of ICS/LABA is recommended to
be used regularly at Step 3 and higher

e The combination of ICS/formoterol is specified
because formoterol has a fast-acting component.
Hence, it is the base of MART which is an acceptable
approach for Step 3 and higher in children =5 years

e For children =5 years, MART approach is

recommended to be administered as maintenance
(1-2 puffs once to twice daily) and as needed for
asthma symptoms (1-2 puffs every 4-6 h). The
maximum number of puffs per day is 8 (total of
36 ug based on 4.5 pg/puff formoterol formulation).
Children who need to use more than these amounts
should be advised (and their caregivers) to contact
their physician or to seek emergency department
advice. MART approach was demonstrated to be
associated with lower risk of acute exacerbation and
to be more cost effective (Evidence B).***3¢ However,
attention should be paid to the maximum daily dose
allowance used with this approach

* There are insufficient data to recommend short
courses of high-dose ICS in children with mild
intermittent asthma attacks (Evidence B).%! The
safety of this approach has not been established

¢ Children with frequent or severe asthma attacks are
recommended to receive regular treatment with ICS
(Evidence A).Bl Doubling the dose or quintupling it
at the early stages of loss of control did not result in
reduction of asthma attacks or improvement in other
outcomes.? It recommended to refer to the stepwise
approach [Box 9.12 and Box 9.15]

e Chronic use of ICS for more than 3 months in pre-
pubertal-aged children can suppress growth velocity
which is dose dependent. However, asthmatic children
when treated with low-dose ICS attain normal adult
height but at a later age (Evidence A).P¥3%l Any
potential adverse effects of ICS needs to be weighed
against the well-established benefit to control
persistent asthma. More details of the use of ICS in
children are available in the medication appendix

¢ Children commenced on LTRA should be followed
during the early phase of initiation for the
development of neuropsychiatric adverse drug
reactions (like anxiety, irritability, aggressiveness,
and sleep disturbances) which warrant cessation of
therapy in almost 1 out of 6 children. Patient and/or
caregiver should be educated on this potential.[**571]

Devices
It is important to select the best device for optimal
treatment delivery [Box 9.9].

* Use of valved-holding spacer, with mouthpiece
when possible, is recommended when an MDI is
prescribed (Evidence B).”? Breath-actuated devices
(e.g., DPIs) represent an effective and simpler option
for maintenance therapy in children 5-12 years of
age (Evidence C)."*¥4 For more information about
medications, refer to the medications appendix!**374

* Nebulizers are not superior to MDI delivered by
spacer in both acute and chronic asthma management
(Evidence A).F7!
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Strategies for outpatient management of asthma
in children

Management of asthma is recommended to be
adjusted continuously based on asthma control. If
current treatment did not achieve control, step up is
recommended until control is achieved. Whenever
control is maintained for at least 3 months, then treatment
can be stepped down. This stepwise approach is essential
to maintain optimum control with the lowest step to
maximize safety and minimize cost. SINA expert panel
recommends ensuring consistency in the approach of
asthma in adults, adolescents, and children. Therefore,
outpatient treatment will be stratified based on age
groups: 5-12 years and <5 years. It is further described
in three phases: initiation, adjustment, and maintenance.

Initiation of asthma treatment in children

Prior to initiating asthma treatment in children, it is
recommended to ensure availability of initial clinical
assessment data, such as the status of asthma control
and assessing for risk factors. It is also recommended to
provide teaching of inhalers technique, and action plan.

Adjustment of asthma treatment in children

Before treatment adjustments, it is recommend to assess
adherence to treatment, proper device use, control
of environment and confirmation of the diagnosis
especially if there is a failure to respond to therapy.l*’¢l
Adjustment of therapy is recommended after 1-3 months
depending on the level of asthma control upon
presentation and the C-ACT score for children aged
5-12 years or TRACK score for children aged <5 years.
Based on clinical assessment and the level of asthma
control, the treatment is recommended to be adjusted. If
asthma control is achieved, treatment is recommended

Box 9.9: Choosing an inhaler device for children

Age Preferred device Alternative device
(years)

<4 MDI + spacer with face mask  Nebulizer with face mask
4-6 MDI + spacer with mouthpiece Nebulizer with mouthpiece
>6 Dry powder inhaler, breath Nebulizer with mouthpiece

actuated pressurized MDI,
MDI + spacer with mouthpiece
MDI=Metered-dose inhaler

THE CHILDHOOD ASTHMA CONTROL TEST (C-ACT) FOR KIDS 4-12 YEARS OF AGE SCORE
1. How Is your asthma today?
© verybad @ [oBan [ o cmm [© very oo
2 oblem is your asth exercise,or play sports?
alo To B Te
& | 3.00 you cough because of your asthma?
© Yos, il of the time ) 1 Yes. most o th time 1) [ © ves. some of o tme 2 [ © Mo.none of e tme @)
D

your
© Yes, al of the time () [owes [ows. @ ]S o, ane o the tme @)

E © Notatal (5) B [ cst0mysm [onmsapa
s
g © Notatall §) [o13mpsn ) [onsapa
.
© Notata 5) [o130me [ost0mmm [onsapa

C-ACT Score < 19 Indicates Uncontrolled Asthma l TOTAL SCORE

Box 9.10: The childhood asthma control test

to be maintained at the same step; however, stepping
down may be considered during low seasons for asthma
attacks. The need for continuation of ICS should be
regularly assessed as wheeze improves in a significant
portion of children.*”) For a child with uncontrolled
asthma, escalation of treatment to at least the next step
is recommended.

Maintenance of asthma treatment in children
It is recommended to perform a full clinical assessment
including asthma control status. The child is recommended
to be clinically assessed regarding medications and
doses, compliance with treatment, accuracy of inhalers
technique, and any related environmental factors. Based
on clinical assessment and asthma control status, SINA
panel recommends the following;:

e Step up treatment for children who are uncontrolled
based on physician assessment and complemented
by a C-ACT score of <19 for a child aged 5-12 years
or TRACK score of <80 for a child aged <5 years. It
is recommended to rule out any modifiable factors
preventing reaching optimal asthma control

* Maintain treatment for children who reached
controlled status based on physician assessment
complemented by a C-ACT score of =20 for a child
aged 5-12 years or TRACK score of >80 for a child
aged <5 years

e Consider stepping down treatment for children who
are controlled for at least 3 months.

Reduction in therapy is recommended to be gradual
and closely monitored based on clinical judgment
complemented by either C-ACT score or TRACK score.
Furthermore, close monitoring upon treatment stepping
down is recommended for patients who have risk of
asthma attack especially during seasonal variation or
for those with prior acute asthma attack in the past year
or history of ICU admission.

Referral to an asthma specialist

Referral to a pediatric asthma specialist for consultation

or co-management is recommended in the following

situations:

¢ Uncertainty regarding the diagnosis

¢ Difficulty achieving or maintaining control of asthma

¢ Biological therapy or Immunotherapy are being
considered

¢ The patient requires step 4 care or higher

¢ The patient has had an asthma attack requiring
hospitalization or 2 or more OCS in the past 12
months.

Outpatient management of asthma in children
aged 5-12 years
In addition to physician evaluation of asthma control, it

Annals of Thoracic Medicine - Volume 19, Issue 1, January-March 2024 27



Al-Moamary, et al.: The Saudi initiative for asthma — 2024 update

is recommended that child/caregiver obtain the C-ACT
score which is a validated test for children 5-12 years
[Box 9.10]. C-ACT is a two-part questionnaire with a
total of seven questions. The first part is to be answered
by the patient and the second part by the caregiver.
The final C-ACT score is made up of the sum of the
scores of the two parts, ranging from 0 (poorest asthma
control) to 27 (optimal asthma control). A score of <19
points suggests that a child’s asthma is not adequately
controlled.F®!

This section describes treatment initiation, adjustment,
maintenance, and step down which is mainly based on
physician evaluation and assessment of disease control
by obtaining C-ACT score.

Treatment initiation

It is recommended to assess asthma control status

by physician assessment and/or C-CAT score for

children aged =5 years [Box 9.11]. The following are
recommended options based on asthma control level
and/or C-ACT score.

¢ Startat Step 1 when asthma is controlled by physician
assessment and/or C-ACT score is =20 points:

e The recommended option is as needed ICS
whenever SABA is needed!!!5%7337-384]

e For achild with intermittent viral-induced wheeze,
SABA on as needed basis is recommended*!

e Startat Step 2 when asthma is uncontrolled /partially
controlled by physician assessment and/or C-ACT
score is <20 points:

* Therecommended option is regular low-dose ICS
for a child with more symptoms (more than twice
a week) (Evidence A )83

e For a child who cannot or will not use ICS, LTRA
could be recommended though itis a less effective
option (Evidence B).?0-%2

e Startat Step 3 when asthma is uncontrolled /partially
controlled by physician assessment and/or C-ACT
score is < 20 points with more severe symptoms:

* Therecommended option is low-dose ICS/LABA
either MART of ICS/Formoterol or regular
ICS/non-formoterol LABA with SABA as a
relievert®3

¢ Otheroptions are escalating to daily moderate-dose
ICS monotherapy or adding LTRA to low-dose
ICS (Evidence A)[15400-4021

* For a child with early signs of moderate to severe
asthma exacerbation at presentation, a short
course oral prednisolone is recommended to be
added.[403,404]

Adjustment and maintenance of treatment

It is recommended to perform a full clinical assessment
including asthma control status and obtaining C-ACT
score. Patient is recommended to be clinically assessed

regarding medications and doses, compliance to
treatment, accuracy of inhalers technique, and any
related environmental factors. Based on clinical
assessment and asthma control status, SINA expert
panel recommends stepping up treatment for children
who are uncontrolled based on physician assessment
and complemented by a C-ACT score of <19. It is
also recommended to rule out any modifiable factors
that affect achieving asthma control. For patients who
achieved control status, treatment based on physician
assessment is recommended to be complemented
by a C-ACT score of =20. The following are the five
recommended five steps for children aged 5-12 years
which is highlighted in Box 9.12.

Step 1
* Therecommended option is as needed ICS whenever
SABA is required‘[115,3797381,384,385]

Step 2

* The recommended option is low dose-ICS (step 2)
(Evidence A)ze0361]

¢ Alternatively, either use of ICS whenever SABA is
required, or daily LTRA that are less effective option
at thlS Step[115,4007402]

¢ For a child with intermittent viral-induced wheeze
daily low-dose ICS is recommended.?**!

Step 3

e The recommended option is low-dose
ICS/LABA either MART of ICS/Formoterol or
regular ICS/non-formoterol LABA with SABA as a
reliever[3937399,4057407]

¢ Otheroptionsareescalating to daily moderate-dose ICS
or adding LTRA to low-dose ICS (Evidence A)!15400-402]

* Whenever there is difficulty controlling asthma
at Step 3, it is recommended to refer the child to a
physician specialized in asthma for further evaluation
for step 4-5 care.

N\
Treatment initiation: It is recommended to assess asthma control status by C-ACT score.
The following are recommended options based on the C-ACT level.

\ L
‘ﬁ" ) &
Start at step 1 when
C-ACT score is 220 points

* The recommended option is as
needed ICS whenever SABA is
needed.

* For a child with intermittent
viral-induced wheeze, SABA on
as needed basis is
recommended.

\

N

A4

J

Start at step 2 when
C-ACT score is <20 points

« The recommended option is

regular low-dose ICS for a child
with more symptoms (more than
twice a week).

« For a child who cannot or will not

use ICS, LTRA could be
recommended though it is a less
effective option.

Start at step 3 when
C-ACT score is <20 points
with more severe symptoms

« The recommended option is
low-dose ICS/LABA either MART
low-dose ICS/Formoterol or
regular low-dose
ICS/non-formoterol LABA with
SABA as a reliever.

« Other options are escalating to
daily moderate-dose ICS or
adding LTRA to low-dose ICS.

« For a child with early signs of
moderate to severe asthma
exacerbation at presentation, a
short course oral prednisolone
is recommended to be added to

L regular low-dose ICS/LABA

*Saudi Initiative for Asthma 2024

Box 9.11: The SINA Approach for Asthma Treatment Initiation for children aged 5
to 12 years
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Step 4

e The recommended option is medium-dose
ICS/LABA either MART of ICS/Formoterol or daily
of ICS/non-formoterol LABA inhaler with SABA as
a reliever®%3%

¢ Tiotropium or LTRA may beadded to this combination
if control is not achieved! %1%

*  Whenever there is difficulty controlling asthma at Step
4, it is strongly recommended to refer the child to a
physician specialized in asthma for further evaluation.

Step 5
It is recommended to refer the child to a physician
specialized in asthma as there are growing evidence
to support biologics for children with uncontrolled
asthma at Step 4. The following are SINA expert panel
recommendations for biological therapy at step 5 for
this age group:

* Anti-IgE therapy is a well-established therapy in
children aged =6 years with uncontrolled asthma
at Step 4 who fulfil the following criteria: severe
persistent allergic asthma with frequent daytime
symptoms or night-time awakenings, and who have
multiple documented severe asthma attacks despite
treatment at Step 4 (Evidence A)#11-414

e Mepolizumab is an anti-IL-5 agent approved for
children aged =6 years (Evidence A)“>46l that is
indicated when eosinophil level is =150 cells/uL at
treatment initiation or =300 cells/uL at any time in
the prior 12 months. The dose is 40 mg for patients
6-11 years of age subcutaneously every 4 weeks

e Dupilumab is a recombinant anti-IL-4 receptor,
inhibiting the biological effects of both IL-4 and IL-13,
and has been approved for the treatment of asthma
in patients 6-12 years of age. Dupilumab reduces the

( Use step-up approach if uncontrolled or Step-down approach if controlled for 12 weeks ]

P, S e S —..... W
= E g

« Daily Low-dose ICS-LABA, « Daily medium-dose
« ICS as needed when SABA ) >
is used or low dose ICS-LABA, or medium dose

ICs-Formoterol MART* |Cs-Formoterol MART*

« Consider adding tiotropium
« Regular low-dose ICS

or Leukotriene Modifier

g

« Step 4 Regimen +
« Biologic Therapy
« if not a candidate,

Alternatives

« Daily regular
medium-dose ICS

« Daily Low dose ICS +

Alternatives
* ICS as needed when SABA

is used, Or Leukotriene Modifier consider Systemic Steroids
* Leukotriene Modifier Referral to childhood
asthma spacialist
— ———————
Relievers: SABA as needed or Patient education, enviromental control,
ICS-Formoterol as MART* for step 4-3 and management of comorbidities

maintenance and reliever therapy.
Combination inhalers usually and preferably in a single inhaler, have been referred to in this document as ICS-LABA

*ICS: inhaled corticosteroid, LABA: long-acting beta agonist, SABA: short-acting beta agonist, MART: single-inhaler
and ICS-Formoterol. When formoterol is specifief, it is becase the evidence is based on studies specific to rormoterol.

*Saudi Initiative for Asthma 2024

Box 9.12: The SINA Approach for Outpatient management of Asthma for childern
aged 5 to 12 years

rate of severe asthma exacerbations, improves lung
function, and enhances asthma control in children
with uncontrolled, moderate-to-severe asthma with
evidence of type 2 inflammation as identified by
blood eosinophils =150cells/uL or FeNO =20 ppb)
(Evidence A).74201 The dose is 100 mg subcutaneously
every 2 weeks or 300 mg subcutaneously every 4 weeks
for children <30 Kg and 200 mg subcutaneously every
2 weeks for children =30 Kg

e There are other biologics that have been approved
for adult asthmatic population, which is currently
investigated for expanded applications in children,
readers discretion advised. This line of therapeutics
should be initiated by an asthma and allergy specialist.

Specific immunotherapy in pediatrics

They are limited data, but it can be used for children
>5 years of age and was shown to reduce long-term
asthma medication use and improve FEV, as detailed
in immunotherapy subsection.?® It should be initiated
by an asthma and allergy specialist.

Recommendations for treatment step down

SINA expert panel recommends the following concepts

for stepping down treatment:

o If the patient is on ICS as monotherapy, the dose of
ICS may be reduced by 25%-50% every 3 months
to the lowest possible dose that is required to
maintain control (Evidence B).l'"171 [t should be
clearly explained to the patient and/or caregiver
that asthma control may deteriorate if treatment is
abruptly discontinued."” In such a situation, an
action plan that contains instruction on resuming
controller therapy if asthma symptoms recurred is
recommended to be provided to patients and their
caregiver

e [f the patient is on combination of ICS/LABA at Step
3 or 4, abrupt discontinuation of LABA may lead to
deterioration of asthma control!”!

e [f the patient is on a combination of ICS with LABA
or LTRA, taper ICS to the lowest possible dose
(Evidence B).[7o1771 If control is maintained, LABA
or LTRA may then be discontinued while patient on
ICS (Evidence D)7l

e For patients on long-term oral steroids, the dose
is recommended to be tapered to the lowest dose
and preferably to every other day (Evidence D). It
is recommended to refer the child to a specialized
physician in asthma management.

Outpatient management of asthma in children
aged <5 years

In addition to physician evaluation, it is recommended
that caregiver obtain the TRACK score which is a
validated ACT for children <5 years [Box 9.13]. It is a
5-item standardized questionnaire, with four questions
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that address the impairment domain and one question
that address the risk domain of asthma control. Each
item is scored from 0 to 20 points on a 5-point Likert-type
scale for a total score ranging from 0 to 100. Higher scores
would indicate better respiratory and asthma control; a
score of <80 points suggests that a child’s asthma is not
controlled.t!

This section describes treatment initiation, adjustment,
maintenance, and step down which is mainly based on
physician evaluation and assessment of disease control
by obtaining TRACK score.

Treatment initiation

It is recommended to assess asthma control status by

TRACK score for children aged <5 years [Box 9.14]. The

following are recommended options based on physician

assessment and TRACK score.

e Startat Step 1 when asthma is controlled by physician
assessment and /or TRACK score of >80 points:
¢ The recommended option is as needed SABA for

a child with minimal symptoms (less than twice
a week). This can be also applied for a child with
intermittent viral-induced wheeze. %843
¢ Startat Step 2 when asthma is uncontrolled /partially
controlled by physician assessment and/or TRACK
score is <80 points with mild symptoms:
® The recommended option is regular low dose ICS
for a child with more symptoms (more than twice
a week) (Evidence A)P$7-3894221

¢ Alternatively, LTRA for a child who cannot or
will not use ICSs, though it is a less effective
option.P*¥2Short course low-dose ICS at the start
of URTT is another alternative option for episodic
exacerbations (Evidence B).1%!

e Startat Step 3 when asthma is uncontrolled /partially
controlled by physician assessment and/or TRACK
score is <80 points pints with more severe symptoms:
* Therecommended option is regular use of double

“low-dose” of ICS for a child with more persistent
symptoms that is uncontrolled based on physician
assessment.!*?!!

Adjustment and maintenance of treatment

It is recommended to perform a full clinical assessment
including asthma control status and obtaining TRACK
score. Patients are recommended to be clinically assessed
regarding medications with doses, compliance to
treatment, accuracy of inhalers technique, and any related
environmental factors. Based on clinical assessment and
asthma control status, SINA expert panel recommends
stepping up treatment for children who are uncontrolled
based on physician assessment and complemented by
a TRACK score of <80. It is also recommended to rule
out any modifiable factors preventing reaching optimal
asthma control. For children achieved control status,
maintain treatment based on physician assessment
complemented by a TRACK score of >80.

The following are the five recommended five steps for
children aged <5 years which is highlighted in Box 9.15.

Step 1

* The recommended option is as needed SABA for
a child with minimal symptoms (less than twice
a week). This can be also applied for a child with
intermittent viral-induced wheeze.l?%

Step 2

* The recommended option is regular low-dose ICS
(Evidence A)B831

¢ Alternatively, daily LTRA for a child who cannot or
will not use regular ICSs, though it is a less effective
option (Evidence B)."4I Additionally, short course
low dose ICS is recommended for URTI triggered
exacerbations if regular use of ICS not applied.?*¢03¢1

Step 3

* The recommended option is regular double the
“low-dose” of ICS (Evidence A)H“0°

¢ Alternatively, adding LTRA to low dose ICS is a less
effective option%424]

¢ It is recommended to refer the patient to a physician
specialized in asthma for further evaluation and options
whenever management is escalated beyond step 3.

THE TEST FOR RESPIRATORY AND ASTHMA CONTROL IN KIDS (TRACK) FOR CHILDREN < 5 YEARS OF AGE

1. During the past 4 weeks, how often was your child bothered by breathing problems (wheezing, coughing, S08)7

| o oneorticers)

[ © once every wesk (10

[o23 )

O Motata 20 [ o 24 tmesiweek)
2. During the past 4 weeks, how often did your child's breathing such a5 wheezing, coughing, or SOB, wake him/Mer at night?
O Notal al 20) © Once o teics (15) [ © Once every wesk (101 {0240 ) | 024 )

3. During the past 4 weeks, 1o what extent did your child's
school, or engage in usual activities that a child should be doing at his/her age?

problems, such as wheezing, coughing, or S0B, interfere with his/her ability to play, go to

O Notatall 20) | © once ortwica (15) [ © Once every weak 10y [ © 2.3 timesmesk 5 | © 24 timesweek @)

4. During the past 3 months, how often did you need to reat your child's breathing problems (wheezing, coughing, or SOB) with quick-roliet medications?

O Mot atall 20) [ o omeortwice 1) [ © once every week (10 [ 0 23 tmeswesk ) | © 24 tmesweek )

5. In the past 12 manths, how often did your child need o take oral coticasterolds forbreathing problems not by other medications?

O Notatall 20) | © oo ortwice (15) [ © once every week 10 | © 23 bmesiwenk (5 O 24 times/woek (0)
TRACK Score < 80 Indicates Uncontrolled Asthma TOTAL SCORE

Box 9.13: The Test for Respiratory and Asthma Control in Kids (TRACK)
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Step 4

¢ Therecommended option is adding regular LTRA to
the daily double “low-dose” ICS (Evidence B)!241

e There is no evidence to support the use of LABA for
patients younger than 5 years

¢ It is strongly recommended to refer the patient to a
physician specialized in asthma for further evaluation
and options whenever management is escalated
beyond step 3.

Step 5

* At this Step, regular use of systemic steroids shall be
added to step 4 regimen, and the patient should be
referred to an asthma specialist

e There is no evidence to support the use of either
LABA or biologics for children <5 years.

Recommendations for treatment step down
SINA expert panel recommends the following concepts
for stepping down treatment:

N\
Treatment initiation: It is recommended to assess asthma control status by TRACK score.
The following are recommended options based on the TRACK score.
. J
A4 A4
N

Start at step 3 when
TRACK score is <80 points
pints with more severe
symptoms

Start at step 1 when
TRACK score of >80 points

Start at step 2 when
TRACK score is <80 points

» The recommended option is as
needed SABA for a child with
minimal symptoms (less than
twice a week). This can be also
applied for a child with
intermittent viral-induced « LTRA for a child who cannot or
wheeze. will not use ICSs, though it is a

less effective option.

+ The recommended option is
regular low dose ICS for a child
with more symptoms (more than
twice a week).

+ Double dose of ICS for a child
with more persistent symptoms
that is uncontrolled based on
physician assessment.

. J o

\

*Saudi Initiative for Asthma 2024

Box 9.14: The SINA Approach for Asthma Treatment Initiation for children aged
less than 5 years

[ Use step-up approach if uncontrolled or Step-down approach if controlled for 12 weeks ]

. N e N ...~
i e =

Preferred « Double Dose ICS
« Double regular dose ICS *

* SABA as needed

gy

« Leukotriene Modifier

o If the patient is on ICS as monotherapy, the dose of
ICS may be reduced by 25%-50% every 3 months to
the lowest possible dose that is required to maintain
control (Evidence B).741721 Tt is recommended to
be clearly explained to the caregiver that asthma
control may deteriorate if treatment is abruptly
discontinued.!"”* If asthma symptom is recurred, an
action plan that contains instruction on resuming
controller therapy is recommended to be provided
to patients and their caregiver. Consultation with a
healthcare provider is recommended if control is not
achieved

e For significant side effects, consider a change in
therapy, reduction in the dose or frequency of ICS
(if possible), advice for a mouth washing after
inhalation if possible, enforce use of MDI with spacer,
and/or use of appropriate local antifungal therapy
for severe oral thrush.['l

Section 10: Management of Acute Asthma in
Children

Early recognition of acute asthma

Recognition of early signs of acute asthma is essential

especially for those <5 years. Early symptoms of acute

asthma include (Evidence D):

* An attack of shortness of breath with wheeze or
increase of shortness of breath with wheeze

* A new cough, especially at night although this is
non-specific

¢ Impairment of daily activity

* An increased need for or poor response to SABA

¢ Fora child <2 years, the presence of lethargy and poor
feeding should raise the suspicion of acute asthma
attack. However, viral bronchiolitis is a common
differential diagnosis in this age group during winter
season.

In a child aged 2-5 years, the combination of the
above features can predict approximately 70% of
acute asthma attacks with low false positive rate.l**”!
Moreover, URTI may frequently precede acute asthma
attack in children. Clinical assessment is essential in
children as the utilization of objective measures such

« Regular low-dose ICS

Alternatives
+Daily LTRA for a child who

Alternatives

* Low dose ICS + Leukotriene
Modifier

=y

« Step 4 Regimen

as PFT is problematic, especially in the younger age

+
« Systemic Steroids

Referral to childhood
asthma spacialist

Patient education, enviromental control,
and management of comorbidities

cannot or will not use

regular ICSs. Additionally,
short course low dose ICS
is recommended for URTI

\_ triggered exacerbations. )

[ Reliever: SABA as needed

( *ICS: inhaled corticosteroid, SABA: short-acting beta agonist, UTRI: upper respiratory of comorbidities )

( Respiratory Assesment Measure, Sa0.: Oxygen Saturation, R/A: Room Air )

*Saudi Initiative for Asthma 2024

Box 9.15: The Saudi Initiative for Asthma approach for outpatient management of
asthma for children aged <5 years
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groups.

Initial management of acute asthma at home

The SINA panel recommends management of a child
with asthma to include an action plan that enables
the caregiver to recognize worsening of asthma and
the advice for initial treatment. The action plan is
recommended to include features that mandate the need
for urgent medical care that includes acute distress of the
child, difficulty to complete few words in one breath, and
poor response to SABA treatment at home.
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In the case of acute attack, initial management at home
by the caregiver is recommended to be started with
salbutamol inhaler 2—4 puffs by a spacer that may be
repeated every 20 min for a total of three doses. If the
child improves, asthma therapy is recommended to be
stepped up as per instructions in the action plan and
medical advice should be sought as soon as possible.

Immediate transfer to hospital

If the child does not adequately improve within or after
the initial period, urgent medical care is recommended.
Box 10.1 shows the indications for immediate transfer
to hospital for children with acute asthma exacerbation.

During the transfer to hospital, inhaled SABA
should be provided as well as oxygen supply
(tomaintain saturation >94%). In addition to consideration
to give the first dose of systemic corticosteroid,
instant communication with specialized call center is
recommended to provide the required consultations.

Assessment of asthma severity in the emergency
department

Assessment of acute asthma severity in children has an
important role in various components of acute asthma
management such as: pharmacological interventions,
need for hospitalization, and need for ICU admission.
The assessment of acute asthma severity in young
children is also important for clinical decision-making
and evaluation of treatment effectiveness."04541 This
is supported by the fact that PFT measurement is not

Box 10.1: Description of indications for immediate
transfer to hospital for children with acute asthma
exacerbation

Indications Description
Features of severe Unable to speak and/or risk to choke with
symptoms food or drink

Bluish discoloration of lips and

tongue (cyanosis)

Rapid breathing >40/min for children
<5 years of age

Silent chest with evidence of increased
work of breathing

Lack of response after 1-2 h of proper
technique and dosage

Social, family, or environmental reasons

Lack of response to
rescuer treatment
Limitation to deliver
acute treatment

feasible as more than half of asthma attacks in children
presented to emergency departments for children <5
years.!*32

The Pediatric Respiratory Assessment Measure (PRAM)
has been found to be feasible, valid, responsive and
reliable tool to determine acute asthma severity in
children aged 2-17 years.[*>*3 The PRAM represents a
useful means to record clinical signs in a standardized
fashion [Box 10.2].5% The PRAM score is a 12-point score
consisting of oxygen saturation, suprasternal retractions,
scalene muscle contraction, air entry, and wheezing.[**]

Clinical pathways based on PRAM for inpatient asthma

management has been shown to decrease the length of

stay and bronchodilator use with no adverse outcomes

or increased acute care encounters.[**4¢ The SINA panel

recommends measuring PRAM score for asthmatic

patients in emergency as it can categorize the risk of

hospitalization:

¢ Total score of 1-3: Low risk with a chance of <10%
for hospital admission

* Total score of 4-7: Moderate risk with a chance of
10%-50% for hospital admission

e Total score of 8-12: High risk with a chance of >50%
for hospital admission.

Management of acute asthma in the emergency
department

Management of acute asthma exacerbation in the
Emergency Department should target the following
goals:[437,438]

* Rapid reversal of bronchospasm

¢ Correction of hypoxemia if present

* Reducing the need for hospitalization

e Preventing recurrence of the attack after discharge.

After performing the necessary clinical assessment, the
SINA expert recommends the utilization of PRAM as a tool
to assess patients in the Emergency Department and guide
further management as well. The PRAM score should be
obtained at the initial assessment and after initiation of
treatment as well. After initial clinical assessment and
starting initial appropriate therapy, managing physician
is recommended to focus on obtained history to identify
risk factors for ICU admission, including:**!

e Previous life-threatening asthma attack

* Previous ICU admission

Box 10.2: The pediatric respiratory assessment measure score

Sign 0 1 2 3

On Absent Present

Scalene muscle contraction  Absent Present

Air entry Normal Decreased at bases  Widespread decreased Absent/minimal

Wheezing Absent  Expiratory only Inspiratory and expiratory  Audible wheeze/silent chest with minimal air entry
O, saturation =>95%  92%-94% <92%
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e Previous intubation
® Deterioration while already on systemic steroid.

In addition, managing physician is recommended to
be aware of the following clinical features of severe or
life-threatening asthma that require immediate medical
attention:

Child is unable to speak or drink

Central cyanosis

Confusion or drowsiness

Significant subcostal or subglottic retraction
Oxygen saturation <92%

Silent chest on auscultation

Tachycardia (heart rate >100 beats/min).

Implementation of clinical pathway that utilizes PRAM
score for acute asthma management in children with
moderate to severe asthma attacks markedly decrease
the rate of hospitalization without increasing the rate of
return to emergency care (Evidence B) [Box 10.3].1435440-442]
This has been supported by a study showing that PRAM
score after 3 h of initial management was associated
with a significant improvement in the prediction of
admission rate compared to pure clinical judgment at
triage.**! Ancillary investigation that includes CXR
and ABG are not routinely recommended."*” Capillary
blood gases is indicated in severe bronchial asthma that
failed to respond to maximum therapy and required
ICU admission. CXR is recommended in the following
conditions:
® Suspected bacterial pneumonia that presents with
fever >39°C and presence of focal finding of decreased
breath sound and crackles
e To rule out bronchial asthma complications such as
pneumothorax
® Severe disease that does not respond to maximum
treatment
* Uncertainty about the diagnosis
¢ Hypoxemia apparently disproportionate to the attack
severity.

Viral infection is the usual cause of asthma attacks in
children and thus routine use of antibiotics is strongly
discouraged.*#! Antibiotics are recommended when
bacterial pneumonia is clinically suspected.[*041

Acute asthma management based on Pediatric
Respiratory Assessment Measure
The SINA panel recommends managing asthma based
on PRAM score obtained at initial assessment:
(i) Mild-PRAM score of 1-3: The initial management
includes:
® Obtain vital signs initially and at discharge
® Prescribe appropriate oxygen dose to keep
saturation =92%
e Salbutamol dose based on weight:[7544l
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® Less than 20 kg: 5 puffs by MDI/spacer or
2.5 mg by nebulizer

* 20 kg or more: 10 puffs by MDI/spacer or
5 mg by nebulizer-titrate MDI dose based on
response)

® Inmild cases, SABA with spacer is not inferior
to nebulized SABA.

¢ Ipratropium bromide may be considered at a
dose of 4 puffs by MDI with spacer or 250 pg by
nebulizer every 20 min for the 1°t h only!*

e Oxygen flow via facemask during the
administration of nebulized drugs should not go
below 6 L/min!*!

e Consider oral steroid if there is no response to
the first dose of salbutamol. Prednisolone dose
is 1-2 mg/kg up to a maximum dose based on
age. The maximum dose is 20 mg for children
<2 years, 30 mg for children 2-5 years, and 60 mg
for children 5-12 years. Dexamethasone dose of
0.6 mg/kg up to maximum dose of 16 mg!*”!

® Reassess PRAM after 1 h.

* Management after initial treatment based on PRAM
score:
® PRAM score is 1-3: The management includes:
¢ The child may be discharged on salbutamol
inhaler and ICS inhaler with a spacer

e If an oral steroid course is given initially,
dexamethasone is recommended for extra 1
day and prednisolone for total of 3-5 days

e [t is recommended to offer the child an
action plan, education on inhalers technique,
and a follow-up visit within 1 week to the
appropriate clinic

® PRAMscoreis4-7: Treat as a moderate asthma
attack (see below)

® PRAM score is 8-12: Treat as a severe asthma
attack (see below).

(ii) Moderate-PRAM score of 4-7: The management
includes:

¢ Obtain vital signs

® Prescribe appropriate oxygen dose to keep
Saturation =92%

e Salbutamol dose based on weight:#4444l
e Less than 20 kg: 5 puffs by MDI/spacer or

2.5 mg by nebulizer
¢ 20 kg or more: 10 puffs by MDI/spacer or 5 mg
by nebulizer-titrate MDI dose based on response
e Ipratropium bromide at a dose of 4 puffs or
250 ng by nebulizer every 20 min for the 1**h
Only[444,445,449]

® The combination of salbutamol and ipratropium
bromide has been shown to be effective in this
situation (Evidence B)i#!

® Systemic steroids after the first dose of SABA.
Prednisolone dose is 1-2 mg/kg up to a maximum
dose based on age. The maximum dose is 20 mg for
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[ OBTAIN PEDIATRIC RESPIRATORY ASSESSMENT MEASURE (PRAM) ]
(" sign 0 1 2 3 ) ( ERPRAM PATHWAY INCLUSION CRITERIA:
Suprasternal Absent Present o Children 1-14 yrs of age presenting to ER with
Indrawing shortness of breath and wheezing, and either of
Y the following:
Scalone Contraction | Abeant oK 1. Prior diagnosis of asthma by an MD,
Wi 2. Past-history of wheezing attack responsive
Ai-culey Normal | 5tbases | decrease to bronchodilator.
5 i = i * Exclude infants presenting with first wheezing
Wheezing Absent y v ible episode or children presenting with features of
only & spiratiny, | slient cheat upper airway obstruction (e.g. stridor) as the
&SaOz on R/A >05% 92 - 94% <92% ) cause for their shortness of breath.
. B 4
MILD MODERATE
PRAM: 1-3 PRAM: 4-7
1. Vital signs initially & at discharge ] 1. Vital signs initially & at discharge
2. Keep Sa0; >92% (use 0, if needed) 2. Keep Sa0; >92% (use O: if needed)
3. Initial Salbutamol, re-assess, if no response: 3. Salbutamol and Ipratropium bromide Q 20 min for 3 times
- Continue Salbutamol Q 20 min for two doses 4. Systemic steroid after first Bronchodilator
- Consider Ipratropium bromide and oral 5. Re-assess PRAM after 1 hour
steroids
4. Re-assess PRAM after one hour. PRAM
4-7
PRAM PRAM N
1-3 > ' s ey, ) ]
(Discharge Plan)  Continue salbutamol
Q 30 min for 3 doses, Re-
( N ( A © QObserve for 1 hour ssess PRAM
(Discharge Plan) after last
« PRAM: 4-7 b PRAM 1-3
« Salbutamol PRN Follow bronchodilator If PRAM 4-7
« Complete instruction o If PRAM <3 discharge - IV magnesium sulphate
the course of under home - Admission is recommended
prescribed oral “Moderate” © Salbutamol Q 4-6 )
steroids thwa hours X 24 hours then
« Inhaled steroid, if pathway . S PRAM
indicated. ® In steroids Ui 8-12
« Provide action * PRAM: 8-12 next clinic visit
plan/ asthma Follow « Complete oral steriods N
education lns;fucutglv . course « IV access and fluids
« Clinic visit within “"uf' ere © Provide action plan/ « Continuous Salbutamol Nebulizer
one week pativay asthma education « Consider IV Salbutamol
© Clinic visit within one « ABG and consider CXR
week « Monitor electrolytes
b Z N = « Contact PICU for Admission
| 3
SEVERE
PRAM: 8-12
1. Vital signs Q 20 min until improvement 4. Systemic steroid after first Bronchodilator )
2. 02 Supplementation to keep Sa0. 294% 5. Consider IV access and fluids
3. Salbutamol + Ipratropium bromide Q 20 min for 3 times 6. Re-assess PRAM after 1 hour )
PRAM PRAM PRAM
1-3 4-7 812
. ™
(Discharge Plan)  Continue Salbutamol * IV access and fluids
© Observe for 1 hour after last Q30 min for 3 doses, PRAM8-12 )| e Continuous Salbutamol
Bronchodilator Re- Assess PRAM Nebulizer
o If PRAM <3 discharge home @ w1 SO
o Salbutamol Q 4-6 hours PRAM 1-3 + ABG and consider C
for 24 hours then PRN [fPRAM 4-7 * Monitor electrolytes
o Inhaled steroids till next clinic visit - IV magnesium * Re-assess PRAM after 1 hour
o Oral steroid to complete the course sulphate J
© Provide action plan/ asthma - Admission is PRAM
education recommended 8-12
© Clinic visit within one week

& )

[Consult PICU for AdmissionJ

(
\

ABBREVIATION:  }

ABG: Arterial Blood Gas, CXR: Chest X-Ray, IV: Intravenous, 0,: Oxygen, PICU: Pediatric Intensive Care Unit,
PRAM: Pediatric Respiratory Assessment Measure, Sa0,: Oxygen Saturation, R/A: Room Air

Box 10.3: Assessment and treatment of acute asthma in children
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children <2 years, 30 mg for children 2-5 years,
and 60 mg for children 5-12 years. Dexamethasone
dose of 0.6 mg/kg up to maximum dose 16 mg*34!
Re-assess PRAM after 1 h

If PRAM score after 1 h is 1-3, observe for another
hour.

e Management after initial treatment based on PRAM
score:

PRAM score is 1-3:

¢ The child may be discharged on salbutamol
inhaler with a spacer and ICS if the patient is
not already on controller treatment

e Complete the course of oral steroids.
Dexamethasone is recommended for extra 1
day and prednisolone for a total of 3-5 days;
both as once daily dose

¢ Itis recommended to offer the child an action
plan, education on inhalers techniques,
and a follow-up visit within 1 week to the
appropriate clinic.

PRAM score is 4-7: It is recommended to continue

treatment with salbutamol every 30 min for three

doses and to assess PRAM score every 30 min.

Further evaluation is based on PRAM re-assessment:

e If PRAM score improves to 1-3, the child can
be managed as above

e If PRAM score does not improve, IV
Magnesium sulphate is recommended as a
single dose of 40-50 mg/kg to a maximum
of 2 g by slow IV infusion over 20-30 min.
The child needs close monitoring for blood
pressure and appropriate IV fluids. Admission
is recommended to be considered.*>'#

PRAM score is 8-12: treat as severe asthma attacks

(see below).

(iii) Severe-PRAM score of 8-12: The management
includes:

Annals of Thoracic Medicine - Volume 19, Issue 1, January-March 2024

Obtain vital signs every 20 min until improvement
Prescribe appropriate oxygen dose to keep
saturation =92%

Salbutamol nebulizer at a dose of 2.5 mg for those
weighted <20 kg or 5 mg for those weighted
=20 kg and ipratropium bromide at a dose of 250
pg by nebulizer every 20 min for the 15 h, 14444454491
This combination has been shown to be effective
in this situation (Evidence B)#4

Systemic steroids after the first dose of SABA.
Prednisolone dose is 1-2 mg /kg up to a maximum
dose based on age. The maximum dose is 20 mg
for children <2 years, 30 mg for children 2-5 years,
and 60 mg for children 5-12 years. Dexamethasone
dose of 0.6 mg/kg up to maximum dose 16 mg>4!
Reassess PRAM after 1 h

Consider IV access and appropriate IV fluids

If PRAM score after 1 his 1-3, Observe for another
hour.

e Management after initial treatment based on PRAM
score:

PRAM score is 1-3:

¢ The child may be discharged on salbutamol
inhaler with a spacer and ICS if the patient is
not already on controller treatment

e Complete the course of oral steroids.
Dexamethasone is recommended for extra 1
day and prednisolone for total of 3-5 days;
both as once daily dosel*34>!

e [t is recommended to offer the child/care
giver an action plan, education on inhalers
technique, and a follow-up visit within 1 week
to the appropriate clinic.

PRAM score is 4-7: It is recommended to continue

treatment with salbutamol every 30 min for three

doses and to assess PRAM score every 30 min.

Further evaluation is based on PRAM re-assessment:

¢ If PRAM score improves to 1-3, the child can
be managed as above

e If PRAM score does not improve, IV
Magnesium sulphate is recommended as a
single dose of 40-50 mg/kg to a maximum
of 2 g by slow 1V infusion over 20-30 min.
The child needs close monitoring for blood
pressure and appropriate IV fluids. Admission
is recommended to be considered.*>'#%!

PRAM score is 8-12: Deterioration of clinical

status despite adequate treatment in the initial

period warrants special care and attention. It is
recommended to:

e Establish IV access and start on appropriate
IV fluids

¢ Continue nebulized salbutamol back-to-back
every 20 min or use continuous salbutamol
nebulization at a dose of 7.5 mg/h for those
weighted <10 kg, 11.25 mg/h for those
weighted 10-20 kg, or 15 mg/h for those
weighted >20 kgl#+4

e If PRAM score does not improve, IV
Magnesium sulphate is recommended as a
single dose of 40-50 mg/kg to a maximum of
2 g by slow IV infusion over 20-30 min

e If no improvement in PRAM score, start IV
salbutamol at a dose of 1 pg/kg/min then
titrate based on response for a maximum dose
of 10 ng/kg/min)H52453

* ABG, CXR and electrolyte are recommended
to be obtained and the pediatrics critical care
or equivalent service must be consulted.

Appendix: Medications Used in Asthma

Treatment

Medications used to treat asthma can be classified as
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controllers or relievers. Controllers are medications
taken daily on a long-term basis to keep asthma under
clinical control.***! Relievers are medications used
on an “as-needed basis” that act quickly to reverse
bronchoconstriction and relieve symptoms. Multiple
combinations of controllers are available.

Reliever medications

Relievers are medications used on, an “as-needed basis”,
and act quickly to reverse bronchoconstriction and
relieve symptoms.

Fast onset inhaled 2-agonists

SABAs, such as salbutamol, have been traditionally used
for relief of symptoms of acute attacks of asthma and for
the pre-treatment of EIB. Use of MDI with a chamber
(Spacer) is as effective as the nebulized route in treatment
of acute episodes of wheeze in children.*" Regular
long-term use of SABA alone is not recommended.
Formoterol is a LABA with fast-acting component that is
combined with an ICS to be uses as an anti-inflammatory
reliever that can be used alone on as needed basis
in patients with mild asthma or as MART in more
symptomatic patients.””*’! Vilanterol is another LABA
used once a day that has a fast onset of action within
15 min and long half-life; hence, the patient should be
advised to only use it once a day on a regular basis and
not a rescue medication.'¥#8 In acute asthma, inhaled
SABA is the preferred choice.#71 Repeated doses
are recommended to be given at 15-20 min intervals.
Alternatively, continuous nebulization (salbutamol at
5-10 mg/h) could be used for 1 h if there is an inadequate
response to initial treatment. However, a meta-analysis
of randomized controlled trials of adults with acute
asthma found no significant differences between
the continuous or intermittent methods in terms of
pulmonary function or hospital admission; nevertheless,
patients treated by continuous nebulization had fewer
side effects.”* In patients who are able to use the inhaler
devices, 6-12 puffs of MDI with a spacer are equivalent
to 5 mg of salbutamol by nebulizer. As the inhaled route
has a faster onset of action and fewer adverse effects, the
use of IV SABA in the initial treatment of patients with
acute severe asthma is not generally recommended.**]
IV therapy should not be considered routinely and only
used cautiously if the response to the inhaled drug is
poor or if the patient cannot tolerate the inhaled route.

In patients with mild asthma as needed use of ICS and
SABA in a single inhaler was as effective as regular use of
ICS with a lower 6-month cumulative dose of the ICS."!
In patients with uncontrolled moderate-to-severe asthma
on various inhaled ICS-containing maintenance therapies,
the risk of severe asthma exacerbation was significantly
lower with as-needed use ICS/SABA and ICS fixed dose
inhaler than with as-needed use of SABA alone.*

Anticholinergics

Anticholinergics are less effective than SABA in asthma.
However, when used in combination with SABA in acute
asthma, they provide an additional benefit.** They
can also be an alternative bronchodilator for patients
who experience adverse effects such as tachycardia,
arrhythmia, and tremor from SABA. Their side effects
include dryness of the mouth and a bitter taste.

In moderate to severe acute asthma, combining
ipratropium bromide with salbutamol was shown to have
additional bronchodilation effect and faster improvement
in lung function, compared to salbutamol alone.**2 A
systematic review showed the combination therapy hasan
added benefit in reducing hospitalizations.?*! Combining
both agents led to reduction in hospital admission
rates by 38%-57%, improvement in lung function, and
substantial cost saving.[?#*#041 No evidence of benefit
for length of hospital stay and other markers of response
when inhaled anticholinergics are added to SABA in
hospitalized asthmatic children with acute attacks.!*
The adult dosing of nebulized ipratropium bromide
is 500 pg every 20 min for three doses, then as needed.
Alternatively, ipratropium bromide can be administered
by MDI at a dose of 4-8 puffs (80-160 ng) every 20 min,
then as needed for up to 3 h.

Intravenous magnesium sulphate

In a systematic review, magnesium sulphate was shown
to reduce hospitalizations in patients with severe or
life-threatening asthma attacks that failed to respond
to initial treatment.”*3! A single dose of IV magnesium
sulphate at a dose of 1-2 g over 20 min is safe and
effective in acute severe asthma.?"!

Anti-inflammatory controller medications
Inhaled corticosteroids

ICS are currently the most effective anti-inflammatory
medications for the treatment of asthma.**!"9464 The
available ICSs are beclomethasone dipropionate,
budesonide, ciclesonide, fluticasone propionate,
fluticasone furoate, mometasone furoate. They reduce
symptoms, improve quality of life, improve lung
function, decrease airway hyper reactivity, control airway
inflammation, reduce frequency and severity of asthma
attacks, and reduce asthma mortality. Early initiation of
low dose ICS in asthma leads to improvement in lung
functions."”? When they are discontinued prematurely or
abruptly, deterioration of clinical control follows within
weeks to months in most patients. ICS differ in their
potency and bioavailability. Most of the benefits from
ICS are achieved in adults and children at relatively low
doses. Exposure to tobacco smoking or vaping, including
secondary and tertiary, reduces the responsiveness to
ICS. To reach control, add-on therapy with another class
of controller is preferred to increase the dose of ICS.[364%]
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Local adverse effects can occur and include oropharyngeal
candidiasis and dysphonia; with metered dose inhalers
(MDI), these effects are reduced by using a spacer device.
Mouth and throat washing after inhalation may reduce
oral candidiasis. The small risk of adverse events from
the use of ICS is well balanced by their efficacy.!*%
Therefore, low-medium dose of ICS is generally safe
and well tolerated in adults and children. Systemic side
effects are occasionally reported with high doses and
long-term treatment.

Special considerations for use of inhaled corticosteroids
in children

Growth retardation may be seen with all ICS when a high
dose ICS is chronically used. Systematic reviews showed
a reduction may affect height velocity in pre-pubertal
children over 12 months use of low-to-medium dose of
ICS, especially during the 1 year of life.*” Though this
effect was statistically significant and sustained during
adult life, it is not clear if that will be of significant
clinical impact."4*1 For instance, use of moderate-dose
ICS resulted in 1.2 cm reduction in the final adult height
after more than 4 years use.’”! Moreover, more studies
demonstrated the negative impact of medium-to-high
doses ICS on bone mineralization.[*'#7% However, it is
crucial to remember that long-term use of ICS is safer
than frequent bursts of OCS on bone mineralization.
Adequate nutrition with sufficient intake of calcium
and vitamin D can blunt these effects.”*! In summary,
the potential adverse effects of ICS need to be weighed
against the well-established benefit to control persistent
asthma. Therefore, it is important to target the lowest
possible ICS dose that maintains adequate asthma
control.

Leukotriene modifiers

Leukotriene modifying agents reduce airway
inflammation and improve asthma symptoms and lung
function, but with individual variation in response
and a less consistent effect in reducing the frequency
of asthma attacks, especially when compared to ICS.
Currently, montelukast is available locally that may
be used as an alternative treatment to ICS for patients
with mild asthma, especially in those who have clinical
rhinitis. Some patients with aspirin-sensitive asthma
respond well to the LTRA. However, when used alone
as a controller, their effects are generally less than that
of low-dose ICS. When added to ICS, LTRA may reduce
the dose of ICS required by patients with uncontrolled
asthma and may improve asthma control.*>#*' LTRA are
generally well tolerated, however; it is recommended to
be aware of the Food and Drug Administration warning
about serious behavior and mood-related changes
with montelukast."® In children, studies have shown
that LTRA may be useful for reducing the number of
asthma attacks induced by viruses and for reducing

bronchial inflammation in atopic children.*”7#% There
are no clinical data to support their use under the age
of 6 months.['¢4

Other controller medications

Long-acting inhaled f2-agonists

The commonly used LABA are formoterol and salmeterol
that are used twice daily. Vilanterol and indacaterol
are LABA agents with a 24-h or longer duration of
action."®¥1 Due to lack of anti-inflammatory effect,
LABA should not be used alone as monotherapy in
asthma as this can lead to increased mortality, and should
be used in combination in the same device with ICS
when prescribed for asthma. When used in combination
with ICS, there is an improvement in symptoms,
decreased nocturnal asthma, improved lung function,
decreased use of SABA, reduced number of asthma
attacks and better control at a lower dose of ICS. LABA
provides longer protection to prevent exercise-induced
bronchospasm than SABA.® Their side effects include
tachycardia, tremor, headaches, muscle cramps, and
sometimes hypokalemia. Regular use of LABA combined
with ICS may lead to a reduction in their side effects.
The effect of LABA has not been adequately studied in
children of <5 years.

Long-acting anti-muscarinic agents

LAMA inhibits the effect of acetylcholine on muscarinic
receptors, thus producing bronchodilation. LAMA
agents are classically used for the treatment of COPD
patients. Tiotropium bromide was the first LAMA
extended for use in asthma. Its bronchodilatation
duration of action of more than 24 h allows for single
daily dosing."¥4*! The earlier studies on tiotropium
were conducted using the Handihaler® device, while
the more recent studies were conducted using the new
Respimat device. To date, tiotropium is mainly available
in the Saudi Market in the Handihaler device in an 18-ug
capsule format while the Respimat device is not widely
available. Tiotropium was shown to be an effective
stepping up strategy when added to a combination of
ICS/LABA, and not inferior to LABA as an add on to
a medium dose ICS.[1314016041421 Adding LAMA can
significantly improve lung function in uncontrolled
cases and reduce attacks (Evidence A).[131%160 Triple
therapy of ICS/LABA/LAMA in one device is available
for uncontrolled asthma treatment in once and twice
a day combinations (see the section on single inhaler
triple therapy below). The main side effect of LAMA is
dryness of mouth, although mild prostatic symptoms in
men have been reported.**!

Theophylline

Theophylline is a weak bronchodilator with modest
anti-inflammatory properties. It may provide benefits
as an add-on therapy in patients who do not achieve
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control with ICS alone but is less effective than LABA
or LTRA. Theophylline is not recommended for use
as monotherapy in asthma treatment. Low-dose
theophylline (150 mg twice daily) may have a role in
improving steroid resistance in patients with severe
asthma requiring high-dose ICS.##4%1 Side effects
include gastrointestinal symptoms, cardiac arrhythmias,
seizures, and even death. Nausea and vomiting are the
early symptoms of toxicity. Liver disease and congestive
heart failure may increase the risk of toxicity. The
use of lower doses may decrease these side effects.
Theophylline has a narrow therapeutic window, multiple
drug interactions and a risk of toxicity that limits its use
in treating asthma.

Oral short-acting bronchodilator

The side effect profile is much higher than that of inhaled
SABA. Therefore, their use is highly discouraged in
asthma management. The oral route is prohibited for
children as well.

Combination therapy with inhaled corticosteroids and
long-acting p2 agonist

Fixed combinations of ICS and LABA are considered
more convenient for patients. Combination therapy
is generally safe and results in significantly fewer
asthma attacks.24%4%1 They increase adherence and
ensure that LABA is always accompanied by ICS.
Although salmeterol and formoterol provide a similar
duration of bronchodilation and protection against
bronchoconstriction, formoterol has a faster onset of
action than salmeterol. Therefore, combination inhalers
containing formoterol may be used for both rescue and
maintenance of control.””*? In mild asthmatics, studies
compared as-needed ICS/formoterol combination
with as-needed SABA alone or in combination with
daily maintenance ICS showed that as-needed ICS/
formoterol was non-inferior to budesonide maintenance
therapy for severe exacerbations, but was superior
in real-life studies and meta-analyses, and reduced
urgent healthcare utilizations and hospitalizations in
mild asthma. The dose of ICS in the as-needed ICS/
formoterol approach was 17% to 25% of the dose of
ICS in the maintenance therapy at the expense of a
small, but significant, change in asthma control score
in favor of budesonide maintenance therapy. ICS are
now recommended to start from Step 1 either as ICS/
formoterol combination on as-needed basis or SABA
with ICS in a separate inhaler every time rescue treatment
is needed.*®4%3%1 Once a day dry powder combination
of ICS/LABA with fluticasone furoate and vilanterol
(Relvar) is available in Ellipta® device in two strengths
of 100/25 and 200/25 ng with dispensed equivalent dose
of 92/22 and 184/22 pg, respectively.'*14! The dose of
fluticasone furoate of 100 pg is approximately equivalent
to fluticasone propionate of 250 ng.’! Indacaterol

combination with mometasone furoate 150/160 ng is
available in Breezhaler device®."™ Such combinations
have a potential adherence advantage while maintaining
the same safety.

Single Inhaler Triple therapy with Inhaled
Corticosteroids, Long-acting 2 Agonist, and
Long-acting Anti-muscarinic Agent

Fixed combination inhalation devices are considered
more convenient for patients.®™ Triple therapy of ICS/
LABA /LAMA was first introduced for COPD treatment.
Available triple therapy combinations for asthma
management are fluticasone furoate/umeclidinium/
vilanterol (Trelegy®), Beclomethasone dipropionate/
Formoterol/glycopyrronium (Trimbow®), and
mometasone furoate/glycopyrronium/indacaterol
(Enerzair Breezhaler®).l'"1551%] In a systematic review
and meta-analysis, among children (aged 6-18 years) and
adults with moderate to severe asthma, triple therapy,
compared with dual therapy of medium to high dose
ICS/LABA, was significantly associated with 17% fewer
severe asthma exacerbations and modest improvements
in asthma control without significant differences in
quality of life or mortality."" In a meta-analysis of Phase
I studies, triple combination therapies with a high-dose
ICS/LABA/LAMA administered were more effective
than medium-dose FDC against moderate to severe
exacerbation and increasing trough FEV .** Using
biomarkers of type 2 airway inflammation measurement
in one study showed that a higher dose of ICS reduced
the rate of exacerbations.®!

Systemic corticosteroids

Long-term oral steroid therapy (excluding short courses
for acute attacks of asthma for a period of 1-2 weeks)
may be required to control difficult-to-treat asthma
despite maximum standard therapy when biological
agents cannot be used. The dose should be reduced to the
lowest possible and other controllers are recommended
to be maximized to minimize the side effects from the
OCS. Its use is limited by the risk of significant adverse
effects. The use of intramuscular long-acting steroids is
highly discouraged because of the increased risk of side
effects. Side effects include osteoporosis, hypertension,
diabetes, adrenal insufficiency, obesity, cataracts,
glaucoma, skin thinning, and muscle weakness. Sudden
withdrawal can elicit adrenal failure, therefore gradual
withdrawal is recommended. In patients prescribed
long-term systemic corticosteroids, prophylactic
treatment for osteoporosis is recommended. If available,
biologics should be used in these patients to decrease
the corticosteroid burden.

Inhalation devices used in asthma
Medication aerosol can be delivered using three devices:
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Box 11.1: Comparative descriptions and effects of approved biological therapies for severe asthma

Anti-IgE Anti-]L5/200509-513] Anti-IL4Ra Anti-TSLP
Omalizumab!®'+520] Mepolizumab!®'525231 Benralizumab!®2°5245281 Dupilumab!*20-529-531] Tezepelumab!532537]
Mechanism of Binds to IgE and Blocks IL-5, reducing  Binds to IL-5 receptor, Blocks IL-4Ra, reducing Binds to TSLP and

action prevents it from binding
to mast cells, reducing
inflammation

Approved Moderate to severe

indications persistent asthma with

a positive skin test or
in vitro reactivity to a
perennial aeroallergen
Nasal polyps

Chronic idiopathic
urticaria

Asthma eligibility
criteria

Severe allergic asthma
(at least one positive
aeroallergen on skin
prick testing or an
elevated specific
aeroallergen IgE

level) uncontrolled

on high-dose ICS
combined with LABA
and other controllers
and who have an

IgE level of within
therapeutic range

Age of use in 6 years and above

asthma
Dose 75-375 mg based on
IgE and patient weight

every 2—4 weeks

AER reduction:
0.56/100 person-years
(95% ClI: 0.4-0.77)

Outcomes based
on exacerbation
rates (AER)
Outcomes
based on oral
corticosteroids
use

Decreased mean
asthma symptom score
(TASS score) (-0.26
[Cl: -0.42—-0.10])
compared with placebo
Improvement in AQLQ
difference, (0.29 point
[Cl: 0.15-0.43])

Outcomes based
on asthma
symptoms

Outcomes based
on QOL

Outcomes based
on FEV,

Increase in FEV, by
120.9 mL (30.6-211.2
mL; P=0.009)
compared to placebo

eosinophil production
and inflammation

Severe eosinophilic
asthma
Rhinosinusitis with
nasal polyps
EGPA
Hypereosinophilic
syndrome

Severe eosinophilic
asthma (blood
eosinophils should
be >150/pL within

the last 6 weeks or
>300/pL within the
last 12 months before
starting)

6 years and above

12 years and older:
100 mg administered
subcutaneously once
every 4 weeks

Aged 6-11 years:

40 mg administered
subcutaneously once
every 4 weeks
Relative reduction in
AER: 53% (95% Cl:
36-65)

The median
percentage reduction
from baseline in the
glucocorticoid dose
was 50% (P=0.007)
Improvement in mean
ACQ5 difference 0.44
points compared to
placebo

Improvement in
SGRQ difference 7.0
points compared to
placebo

Increase in FEV,

By 98 mL (P=0.03)
compared to placebo

leading to eosinophil
apoptosis, and
reducing inflammation

Severe eosinophilic
asthma

Severe eosinophilic
asthma (has blood
eosinophil count =300
cells/pL in the last 12
months)

12 years and above

30 mg subcutaneously
once every 4 weeks
for the first 3 doses
Then once every 8
weeks thereafter

Relative reduction of
AER (0.49, 0.37-0.64;
P<0.0001)

Reduced the median
final oral glucocorticoid
doses from baseline
by 75%, (P<0.001)

Improvement in mean
ACQ6 difference 0-25,
95% Cl: 0-45—-0-06
compared to placebo

Improvement in
AQLQ difference
+0.1 (-0.08—+0.28)

compared with placebo

Increase in FEV, by
159 mL, 0.068-0.249.
Compared with
placebo

inflammation and
improving airway
hyperresponsiveness

Atopic dermatitis
Severe eosinophilic
asthma or with

oral corticosteroid
dependent asthma
Chronic rhinosinusitis
with nasal polyposis
EoE

Prurigo nodularis
Severe eosinophilic
asthma (blood
eosinophils =150/pL
or FeNO =25 ppb) and
oral steroids dependent
severe asthma
regardless of blood
eosinophils count

6 years and above

600 mg SC once, then
300 mg g2 weeks

AER reduction: 47.7%
with dupilumab than
with placebo (P<0.001)
The percentage change
in the glucocorticoid
dose was-70.1% in
the dupilumab group,
(P<0.001)
Improvement in mean
ACQ5 difference 0.47
(95% CI: -0.76—-0.18)

Increase in FEV, by 140
mL; P<0.001 compared
to placebo

prevents it from activating
immune cells such as
dendritic cells, T cells,
and mast cells, which
can lead to a reduction in
inflammation and airway
hyperresponsiveness

Severe asthma

Severe exacerbations in
the last year

12 years and above

210 mg SC every 4
weeks

AER reduction: 0.44;
95% Cl: 0.37-0.53;
P<0.001

Similar to placebo OR:
1.28; 95% Cl: 0.69—
2.35; P=0.43

Improvement in mean
ACQ6 difference 0.33;
95% Cl: -0.46—-0.20;
P<0.001

Improvement in AQLQ
difference, 0.34; 95%
Cl: 0.20-0.47; P<0.001

Increase in FEV, by 130
mL; 95% Cl: 0.08-0.18;
P<0.001 compared to
placebo
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Box 11.1: Contd...

Anti-IgE Anti-]L5[200509-513] Anti-IL4Ra Anti-TSLP
Omalizumab5'4-520] Mepolizumab®'1521-5231 Benralizumab!52°5245281 Dupilumab!#20:529-531] Tezepelumab!532-537]
Predication of Higher blood Higher blood Higher blood Higher blood eosinophil Higher blood eosinophil
response eosinophil eosinophil eosinophil OCS use Higher FeNO Higher FeNO
FeNO Higher exacerbations Nasal polyposis FVC
history <65%
Adult-onset asthma
Nasal polyps
Side effects Serum sickness Helminthic infection Helminthic infection Helminthic infection Pharyngitis
Unmasking Hypersensitivity Hypersensitivity Hypersensitivity reaction Arthralgia
hypereosinophilic reaction reaction Unmasking Back pain
conditions (EGPA) Herpes zoster (rare) ~ Herpes zoster (rare)  Hypereosinophilic Injection-site reactions
Black box warning Headache Headache conditions (EGPA)
Cardiovascular risk Sore throat Sore throat Conjunctivitis
Anaphylaxis risk Arthralgia Consider completing

US FDA: Not
assigned

Pregnancy and
breast-feeding
precautions

US FDA: Not assigned

There is availability

of published registry
which showed similar
major congenital risk,
live birth and lower
birth weight as placebo

US FDA: not assigned

all age-appropriate
vaccinations as
recommended by
current immunization
guidelines before
initiating treatment

US FDA: Not assigned  US FDA: Not assigned

EoE=Eosinophilic esophagitis, OR=0dds ratio, Cl=Confidence interval, FDA=Food and Drug Administration, EGPA=Eosinophilic granulomatosis with
polyangiitis, FeENO=Fractional exhaled nitric oxide, FVC=Forced vital capacity, OCS=Oral corticosteroid, QOL=Quality of life, AQLQ=Asthma QOL Questionnaire,
SGRQ=St George’s Respiratory Questionnaire, TASS=Total asthma symptom score, ACQ=Asthma Control Questionnaire, AER=Asthma exacerbation rate,
LABA=Long-acting p2 agonist, TSLP=Thymic stromal lymphopoietin, IgE=Immunoglobulin E, ICS=Inhaled corticosteroid, FEV,=Forced expiratory volume in 1 s,

IL-5=Interleukin-5, IL4Ro=Interleukin 4 receptor o, SC=Subcutaneous

Small-volume nebulizer (SVN)

It is the most popular for patients and clinicians
with acute asthma. Small-volume nebulizers (SVNs)
are predominately powered by a compressed gas
(air or oxygen) to convert one or more drug solutions or
suspensions at any concentrations and dose into aerosols.
SVN has the advantage of the need for minimal patient
cooperation and is, therefore, suitable for all ages, with
normal breathing and no inspiratory pause required. One
of its main disadvantages is importability, short time
to deliver the medication and potential contamination.

Pressurized metered-dose inhaler

It is a pre-pressurized inhaler with medication and a
propellant, which when actuated will give one dose
of the drug for a single inspiration. An MDI typically
requires slow inspiratory flow (<30 L/min). One of its
main advantages is that it is pre-mixed and has the ability
to provide multiple doses in a short period of time. It is
also small and portable with limited contamination. It
is the preferred method in children if used with a large-
volume spacer device. Disadvantages include the need of
patient training to coordinate inhalation with actuation,
and if this is not done properly, there is a potential of
high deposition of drug in the oropharynx and poor drug

delivery. Also, because it does not have a dose counter, it
is difficult to determine the dose remaining in the canister.

Dry powder inhaler

It is not pressurized (no propellant), and therefore
requires high inspiratory flows (60-90 L/min) to disperse
a full dose. In addition to its portability, advantages
include an easier inhaler technique and a built-in dose
counter. Disadvantages include the need for adequate
inspiratory flow to disperse a full dose. If not used
properly, high oropharyngeal impaction may occur,
and exhaled humidity into the mouthpiece might affect
the function of some devices. Therefore, it may not
be suitable for very young or very old patients. The
commonly available device in Saudi Arabia includes
Turbohaler, Diskus, Handihaler, Easi-Breathe, Ellipta,
Easyhaler, and Nexthaler devices.

Breath-actuated inhalers

These inhalers automatically release a spray of
medication when the person begins to inhale. They are
easy to use and improve asthma control and compliance
with medications./>+5%7]

Biologics in asthma treatment
The recent progress in biologics in asthma has made a
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step forward toward the practice of precision medicine
for asthma patients. To date, there are no head-to-head
studies to compare the available biologics with each
other, neither between those with different targets nor
between anti-IL5 therapies themselves. In addition,
due to the wide variability of the published clinical
trials” inclusion criteria and analysis methodologies, it
is also difficult to compare the efficacy of these therapies
based on existing studies. Box 11.1 shows comparative
descriptions and effects of different approved biological
therapies for severe asthma.l%!
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