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Abstract:

Asthma is a chronic condition characterized by wheezing, coughing, and shortness of breath
due to airway inflammation and hyper-responsiveness. Severe asthma accounts for a
considerable amount of asthma-related costs, although being less common than milder asthma.
According to a review of US studies, the expenses for people with severe asthma are roughly
1.7- to 5-fold higher than for people with mild asthma. A subspecialized severe asthma services
provides the benefit of an organized, variety of approaches to validate the diagnosis, asthma
severity and phenotype, and risk factors and comorbidities management. This multimodal
approach frequently comprises a team of respiratory physicians, nurses, and support health
specialists, such as physiotherapists, speech therapists, nutritionists, and clinical psychologists.
In addition to evaluation and monitoring for common comorbidities, they provide physician
review, lung function testing, blood tests, inhaler optimization, and general iliness awareness.
This review aims to overview approach to diagnosis and management of moderate to severe
asthma in primary care settings.

Introduction

Asthma is a chronic condition characterized by wheezing, coughing, and shortness of
breath due to airway inflammation and hyper-responsiveness. The term "asthma"
refers to a group of illnesses that have similar symptoms but differ in their underlying
etiology and prognosis. Depending on the age of onset, clinical signs might indicate one
of several phenotypes of the disease, each with its own set of diagnostic, management,
and therapy problemes. It is hoped that a better understanding of the various subtypes
of asthma will help us better evaluate, manage, and cure the symptoms.[1-3]

Asthma is often assumed to be an illness that starts in childhood. Despite the fact that
asthma is most typically diagnosed in children, it can manifest clinically at any age.
Indeed, according to a national survey, 3.1 percent each year who diagnosed with
asthma are over 65 years old which is not significantly different from those between



the ages of 18 and 34 where 4.0 percent are diagnosed per year. Asthma occurrence
in adults over 65 years of age is reported to be 7%, which is comparable to the total
prevalence. Prematurity, early lung infections, sinusitis, tobacco consumption, and
obesity are linked to diagnosis of asthma in adults. As a result, an older patient's
beginning of chronic cough should not prevent the physician from examining
asthma.[4-7]

According to the National Health Interview Survey—2012, roughly 40 million people in
the USA have had asthma at some point in their lives, this comprises about 13 % of the
total population .and 8% are currently having asthma which includes about 26 million
patient . Incidences for young adults aged 18-24 years are higher (10.3 percent) when
compared to older people. 5% to 10% of the entire adult asthma populations are
diagnosed with severe asthma.[8,9] Severe asthma accounts for a considerable amount
of asthma-related costs, although being less common than milder asthma. According
to a review of US studies, the expenses for people with severe asthma are roughly 1.7-
to 5-fold higher than for people with mild asthma.[10-12]. Asthma is substantially more
common in women (10.4%) than in men (6.2%), in those living in poverty (11.8%), and
in those who identify as an ethnic or racial minority, particularly black race (10.2%) and
Puerto Rican Hispanic ethnicity (14.9 percent ). The incidence varies greatly per state,
ranging from 4.9 percent to 12.7 percent. Despite the availability of a wide range of
treatment options, over half of individuals with asthma report having one or more
attacks in the previous year, emphasising the significance of symptom management
and disease control.[13]

Severe asthma is a diverse condition that is described as a treatment-resistant disease
characterized by persistent symptoms or recurrent acute episodes despite the use of
standard medications. It means patients with "difficult-to-treat" asthma, in which a
variety of factors contribute to poor management of the disease, as well as patients
with "biologically severe" asthma, who remain to have poor control yet after
alternative diagnoses have been ruled out and contributory factors have been
optimized. There are now successful, focused biological medicines aimed at targeting
the underlying pathogenic pathways for some people with physiologically severe
asthma. Many individuals with difficult-to-treat asthma, on the other hand, have risk
factors that exacerbate symptoms, and by carefully managing these variables, they can
achieve significant enhancement. As a result, it's critical to establish care models that
best address the complex and varied needs of people with severe asthma, with the
overall goal of enhancing patient outcomes for all.[14-19]



The vast number of asthma patients is treated by primary care physicians, placing them
at the forefront of asthma management, allowing them to identify at-risk patients and
give appropriate medication and awareness. In a 2012 survey, reported that just 22% of
asthma patients were managed by a specialist on a regular basis, and 48% of patients
had never seen a specialist. As a result, it's critical for healthcare professionals to
conduct routine asthma management evaluations and ask patients the right questions
in order to keep track of asthma severity. Patients with asthma should be referred to
specialists by primary care providers who do not do pulmonary function testing on a
regular basis.[20-23] According to an Australian survey, up to 45 percent of community
members had uncontrolled asthma, resulting in frequent hospitalizations and
unscheduled medical visits. However, just half of the patients had seen a general
practitioner in the previous year, and only 10% had had a specialist evaluation.[24]

A subspecialized severe asthma services provides the benefit of an organized, variety of
approaches to validate the diagnosis, asthma severity and phenotype, and risk factors
and comorbidities management. This multimodal approach frequently comprises a
team of respiratory physicians, nurses, and support health specialists, such as
physiotherapists, speech therapists, nutritionists, and clinical psychologists. In addition
to evaluation and monitoring for common comorbidities, they provide physician
review, lung function testing, blood tests, inhaler optimization, and general illness
awareness. It expands educational and self-management opportunities, as well as
access to modern biological medicines. These services are now encouraged as they
showed positive results on improving the symptoms of the disease, quality of life and
decreased incidences of disease exaggeration [25-29]




Definition and pathogenesis of severe asthma

Historically, asthma was thought to be a condition caused by increase in the activity of
the airway smooth muscle, or bronchoconstriction, in reaction to environmental
stimuli. Even in people with just occasional symptoms or new-onset asthma, chronic
airway inflammation is now regarded a characteristic of the condition. The incidence
of symptoms, the extent of functional disability, and the rate of asthma attacks were all
used to determine the severity of asthma. More recent practice guidelines reflect
increased knowledge of the basic pathophysiology of asthma, so the previous factors
are considered only as elements of asthma management, and the severity of
asthma disease is categorized by the type and dosage of medicines a patient needs to
maintain proper disease control. As a result, symptom control is evaluated separately
from and then incorporated into the criteria of asthma severity.[30,31].

The International European Respiratory Society (ERS) and the American Thoracic
Society (ATS) updated the concept of severe asthma in 2014. Severe asthma in people
aged 6 and up is defined by the ERS/ATS guidelines as either (1) asthma that

needs treatment with medium- to high-dose inhaled corticosteroids (ICS) and one or
more additional medicines (eg, long-acting 2-agonist, , leukotriene modifier, and
theophylline) or systemic corticosteroids for minimum 6 months According to these
criteria, uncontrolled asthma requires at least one of the following symptoms:
unsatisfactory symptom control, recurrent acute exacerbations, major exacerbation
(requiring hospitalization), or airflow limitation.[32] .Although asthma has a bigger
influence on physical than mental functioning, poorly controlled asthma is linked to
poor school performance, attention, and focus, as well as an increase in depression and
anxiety symptoms. Furthermore, airway remodeling can result in airway functional
impairment and the evolution of chronic obstructive pulmonary disease (COPD). Taking
oral corticosteroids to treat severe uncontrolled asthma has its own set of side effects,
including osteoporosis, slowed growth in children, and increased risk of cataract and
inflammation [30,31,33,34]

Assessment and evaluation of Asthma



The combination of patient symptoms and respiratory function testing is required for a
reliable diagnosis of asthma. .]. As the symptoms of asthma are sometimes
ambiguous and can be triggered by other diseases, it's crucial to rule out disorders that
resemble asthma, especially in older people who are more subjected to have other

iIInesses-

History:

Asthma symptoms include wheezing, tightness of the chest, and coughing. These
symptoms are frequently recurrent in nature and can vary in strength. Changes in
stimulators such as allergens, irritants, or respiratory illnesses are related to changes in
symptoms. Bronchoconstriction in reaction to exercise can cause symptoms of asthma.
At rest, people with uncontrolled illness may experience persistent symptoms. The
presence of chest tightness as the primary presenting symptom should raise suspicions
of heart illness. Asthmatics frequently suffer from rhinitis and sinusitis, where allergic
rhinitis is a predisposing factor for developing asthma. Upper airway symptoms should
be assessed, as they are regarded to represent diverse presentations of a shared allergic
pathogenesis.[35,36]

Any possible exposures that aggravate the patient's respiratory problems should be
tested by physician. The presence of identifiable triggers raises the likelihood of
underlying asthma. Allergens are well-known triggers that might be seasonal (usually
outdoors) or persistent (typically indoor). Outdoor allergen exposure is widely different
across the United States in terms of distribution and timing. Outdoor allergies are
primarily pollen-based and can come from a variety of sources, including trees, and
weeds, and can be detected at different periods throughout the year. Dust mites,
cockroaches, molds, and animal dander from pets are examples of perennial allergies.
Cigarette smoking, secondhand smoke exposure, perfumes or strong scents, excess heat
or cold, exercise, or psychosocial strain are among non-allergic triggers. Occupational
exposures can cause the onset of asthma or exacerbate the symptoms of asthma that
already exist . It's crucial to ask about employment exposures in relation to asthma
diagnosis and symptom variation by asking about changes in symptoms between
weekdays and weekends. Environmental sensitivity is suggested by changes in
respiratory symptoms while travel, which supports an asthma diagnosis. [37-40]

Physical Examination

The physical examination is most helpful in determining whether or not there are any
concomitant or mimicking conditions. A pulmonary examination in an asthmatic patient
is frequently unremarkable. Expiratory wheezing is possible; however it is neither
sensitive nor unique to this disease. Inspiratory wheeze is unusual and could indicate a
different or additional condition. Crackles, on the other hand, should prompt you to
examine other possibilities. Patients may exhibit symptoms of rhinitis or postnasal drip.
Eczema can be discovered with a skin examination. Finally, to check for evidence of
heart failure, a cardiac examination should be conducted. -



Tests

Spirometry is an essential diagnostic tool used when both the history of the patient and
its physical evaluation point to asthma as a potential diagnosis. Spirometry should be
performed before and after administration of bronchodilator to check for the two major
criteria for asthma diagnosis: expiratory airflow obstruction and airflow variability.
Spirometry that shows both airflow obstruction and complete reversal of airflow
obstruction after bronchodilator delivery confirms an asthma diagnosis. Spirometry is
typically normal when asthma is adequately treated since variability in symptoms and
airflow limitation is a significant aspect of asthma. Additionally, due of increased disease
symptoms during presentation, some individuals with asthma who present with
expiratory airflow obstruction may not entirely reverse following bronchodilator
administration. These other illnesses should be examined because partial reversibility is
also a characteristic of COPD or asthma-COPD overlap. In such cases, spirometry is
unable to reliably differentiate between asthma and COPD.

A ratio of fractional exhaled volume in the first second (FEV1) to total volume forcefully
expelled (FVC) less than the lower limit of normal (LLN) indicates the presence of airflow
blockage. Because the LLN compensates for the projected fall in FEV1/FVC that happens
with ageing, it is preferable over adopting a set threshold (e.g., 70%). The term "post-
bronchodilator response" refers to an increase in FEV1 or FVC of more than 12% and
more than 200 mL after using a bronchodilator. These limits are set by guidelines that
emphasize that the clinical situation should be considered when evaluating test results.
For example, a patient who improves their FEV1 by 10% after a bronchodilator and also
improves their FEV1 before the bronchodilator following a trial of inhaled
corticosteroids (ICS) would have had a clinically meaningful response that is highly
compatible with a diagnosis of asthma.[41-43]

When spirometry indicates normal results but physician still consider the diagnosis of
asthma, spirometry must be repeated at a later time point, because minimally single
episode of obstruction must be documented to confirm the conclusion of asthma. If
reversibility on spirometry cannot be determined, sequential testing with a peak flow
meter can be used to establish variability in airflow limitation. Over the course of two
weeks, the patient is told to record the best of three attempted peak flows twice daily
(usually in the morning and late evening) or more frequently during periods of
respiratory discomfort. Variable airflow limitation can be diagnosed by a 7-day average
of each day's largest to smallest recorded value, divided by the day's average.[42]

Bronchoprovocation tests, such as a methacholine challenge, for measuring the hyper-
responsiveness of airways has a poor sensitivity for asthma, as other respiratory
disorders, such as COPD, and the general population, where the prevalence has ranged
from 4% to 37%, have been linked to airway hyper-responsiveness. As a result, this test
is no longer used to verify asthma, although it does have a function in excluding asthma
in some groups due to its high negative predictive value, which has been observed to
approach 100%.[44-46]



A progressive diagnostic strategy involving spirometry or peak flow testing to
determine blockage and variable airflow limitation is used mainly unless the patient
shows exaggerated symptoms on administration. When patients are already using
asthma drugs, identifying asthma-related blockage might be difficult. According to a
recent Canadian study, up to one-third of those who have been diagnosed with asthma
by a doctor do not actually have it. These patients were less likely to have received
formal testing for airflow limitation, and the outcomes of the study highlight the
importance of objective testing in asthma diagnosis.[47]

In most cases, radiographic studies and blood tests are not required in the diagnostic
process until there is a suspicion of a different diagnosis. Elevations in eosinophils,
immunoglobulin E (IgE), or allergen-specific IgE, while useful in detecting allergic illness
and evaluating advanced therapy, are neither sensitive nor specific for the initial
diagnosis of asthma. Although fractional exhaled nitric oxide (FeNO) is a sign of
eosinophilic airway inflammation, it is rarely used in asthma diagnosis.

Management:

To enhance disease control and address underlying inflammation while reducing side
effects from prescribed drugs, successful care necessitates ongoing review over time.
Symptomes, risk of worsening, drug tolerance and adherence, and comorbidities should
all be assessed at each appointment.

Respiratory function, symptom recurrence, and frequency of exacerbations can all be
used to determine the severity of asthma before starting medical treatment. Severity is
defined as frequent, mild - to - moderate persistent or severe persistent, and can guide
first therapy decisions. Mild intermittent symptomatology is no longer advised since it
suggests that other severities cannot be symptomatic. Importantly, asthma severity is
not a static attribute and should be reclassified at each visit based on the quantity of
medication required to manage or relieve asthma symptoms. Changes in asthma
severity might signal new environmental exposures, comorbidities, or disease

progression. -

Non-pharmacological Managements:

Asthma care relies heavily on avoiding triggers. Common triggers and techniques for
dealing with them are listed below:-

e Ambient air pollution :Remain indoors during poor air quality days. -
e Certain foods :Test for food-specific allergies, avoidance . -



e Cigarette smoke :Smoking cessation assistance, home smoking ban. -
e Cockroaches: Sweep and vacuum regularly, use roach traps. -

During periods of high pollen counts or poor outdoor air quality, patients with sensitivity
to air pollution are advised to stay home. Pollen avoidance should be timed according
to each patient’s sensitivity profile, which should be established if the patient has a
strong history of seasonal allergies and necessitates a referral to an allergist. The
importance of avoiding secondhand smoke and quitting smoking is underlined. Indoor
allergen avoidance, focusing on specific allergens to which the patient is allergic, is
recommended but difficult to put into practice due to the difficulty of attaining total
allergy remediation and the high cost of therapies.[48-50]. Overweight or obese patients
should be counseled on weight loss as part of general health maintenance, and all
patients should be urged to eat a balanced diet. Weight loss of 10 to 15 kgs has been
shown to enhance asthma severity.[51]

il

Pharmacological Managements:



Medication for controlling asthma:

The main goal of such medications is to block the inflammatory process that causes
asthma and thus preventing any non-reversible airway remodeling. The backbone of
controller therapy is inhaled corticosteroids. Oral thrush, which can be alleviated by
using a spacer device and cleaning the mouth after ICS use, and dysphonia, which can be
managed by switching to a different delivery system, are two common side effects. If
control is inadequate, long-acting beta agonists (LABA) or leukotriene modifiers can be
added to ICS, with the former being more successful than the latter. Long-acting
muscarinic antagonists, which are routinely used to treat COPD, do not appear to be
superior to LABA and are normally reserved for patients with severe disease. LABA
mono-therapy is unsuitable and should never be given for a patient with asthma, as it
was associated with an elevated asthma -related mortalities.[52-56]

Beta-2 agonists

Drug Treatment of Chronic Asthma Drug Treatment of Asthma Exacerbations



https://www.msdmanuals.com/professional/pulmonary-disorders/asthma-and-related-disorders/drug-treatment-of-asthma#v31726622
https://www.msdmanuals.com/professional/pulmonary-disorders/asthma-and-related-disorders/treatment-of-acute-asthma-exacerbations#v31727279
https://www.msdmanuals.com/professional/endocrine-and-metabolic-disorders/electrolyte-disorders/hypokalemia



https://www.msdmanuals.com/professional/musculoskeletal-and-connective-tissue-disorders/osteoporosis/osteoporosis
https://www.msdmanuals.com/professional/eye-disorders/cataract/cataract
https://www.msdmanuals.com/professional/infectious-diseases/mycobacteria/tuberculosis-tb
https://www.msdmanuals.com/professional/musculoskeletal-and-connective-tissue-disorders/vasculitis/eosinophilic-granulomatosis-with-polyangiitis-egpa
https://www.msdmanuals.com/professional/musculoskeletal-and-connective-tissue-disorders/vasculitis/eosinophilic-granulomatosis-with-polyangiitis-egpa



https://www.msdmanuals.com/professional/gastrointestinal-disorders/esophageal-and-swallowing-disorders/gastroesophageal-reflux-disease-gerd
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https://www.msdmanuals.com/professional/pulmonary-disorders/asthma-and-related-disorders/drug-treatment-of-asthma#v44229798
https://www.msdmanuals.com/professional/pulmonary-disorders/asthma-and-related-disorders/drug-treatment-of-asthma#v44229798
https://www.msdmanuals.com/professional/dermatologic-disorders/dermatitis/atopic-dermatitis-eczema
https://www.msdmanuals.com/professional/dermatologic-disorders/dermatitis/atopic-dermatitis-eczema
https://www.msdmanuals.com/professional/immunology-allergic-disorders/allergic,-autoimmune,-and-other-hypersensitivity-disorders/anaphylaxis
https://www.msdmanuals.com/professional/immunology-allergic-disorders/allergic,-autoimmune,-and-other-hypersensitivity-disorders/overview-of-allergic-and-atopic-disorders
https://www.msdmanuals.com/professional/infectious-diseases/herpesviruses/herpes-zoster
https://www.msdmanuals.com/professional/infectious-diseases/herpesviruses/herpes-zoster
https://www.msdmanuals.com/professional/infectious-diseases/immunization/herpes-zoster-vaccine
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110-220
mcg
(deliverin
g 100 or
200 mcgq)
twice a
day ,
(maximu
m 800
mcg/day)
If

previously

taking
oral
corticoste
roids,
initial
dose of
440 mcg
(deliverin
g 400
mcg)
twice a
day
(maximu
m 800
mcg/day)

Systemic corticosteroids (oral)

Methylprednisolon
e

Tablets: 2, 4, 8,
16, or 32 mg

Prednisolone

Tablets: 5 mg

Solution: 5

mg/5 mL or 15

mg/5 mL

Prednisone

Tablets: 1, 2.5,
5, 10, 20, or 50

0-11
years:
Short-
course
burst: 1-2
mg/kg
once a
day
(maximu
m 60 mQ)

7.5-60
mg once
a day in
the
morning
or every
other day
in the
morning
Short-

Maintenance
doses should
be given in a
single dose in
the morning
every day or
every other
day as needed
for control.
Some




mg
Solution: 5
mg/mL or 5
mg/5 mL

for 3-10
days
=12
years:
Same as
adults

course
burst: 40—
60 mg
once a
day (or
20-30 mg
twice a
day) for
3-10
days

evidence
suggests
clinical
effectiveness
increases with
no increase in
adrenal
suppression
when dose is
given at 3 PM.
Short-course
burst doses
are effective
for establishing
control when
initiating
therapy or
during a period
of gradual
deterioration.
The burst
should be
continued until
PEF = 80% of
personal best
or symptoms
resolve,
possibly
requiring > 3—
10 days of
therapy.

Combination drugs

Ipratroprium
and albuterol

SMI: 20

mcg/puff ipratro
pium and 100
mcg/puff albuter

ol

Not
establishe
d

1 puff gid
(maximu
m 6
puffs/day)

[pratroprium
prolongs
bronchodilator
effect

of albuterol.




3-mL vial
via
nebulizati
Nebulized on 4
solution: 0.5 times a
: : day for
mg ipratropium
ambulator —
and 2.5
mg albuterol in }[/hrescue
a 3-mL vial cerapy
(maximu
m 6
doses/24
hours)
The 250/50
dose is
< 4 years: indicated for
Not asthma not
establishe controlled by
d low-to-medium
DPI: 100,250, ~ 41l doses of
years: 1 inhaled
or 500 1 puff : :
mcg fluticasone puf twice a corticosteroids.
and 50 (1(_)0/50) day The 5_00/50
mcg salmeterol twice a QOge 'S
day indicated for
Fluticasone and s 212 asthma not
almeterol years: controlled by
Same as medium-to-
adults high doses of
inhaled
corticosteroids.
<12
HFA: 45, 115, years:
or 230 Not 2 puffs
mcg fluticasone establishe twice a —
and 21 d day
mcg salmeterol 212

years:




Same as
adults
The 80/4.5
dose is
indicated for
asthma not
<12 controlled py
) 2 puffs low-to-medium
years: )
Not twice a doses of
HFA: 80 or 160 establishe day inhaled
Budesonide and f mcg budesonid d (maximu corticosteroids.
ormoterol eand 4.5 > 12 m 2 puffs The 160/4.5
mcg formoterol - . of 160/4.5 dose is
years: . oo
mcg twice indicated for
Same as
a day) asthma not
adults
controlled by
medium-to-
high doses of
inhaled
corticosteroids.
The 100/5
dose is
recommended
for asthma not
controlled by
< 5years: low-to-
HFA: 100 mcg Not medium—dose
or 200 establishe 2 puffs inhaled
Mometasone and ; . .
formoterol mcg mometaso d twice a corticosteroids.
ne and 5 = 5 years: day The 200/5
mcg formoterol Same as dose is
adults recommended

for asthma not
controlled by
high-dose
inhaled
corticosteroids.




DPI: 100 or 200 Recommended
. : Not starting dose is
Fluticasone and mcg fluticasone . 1 puff
. establishe based on
vilanterol and 25 mcg once/day
i d asthma
vilanterol .
severity.
Mast cell stabilizers
Cromolyn shou
Id be taken
< 2 years: before
Not 1 amoule exercise or
Nebulized establishe P allergen
o 3or4d
Cromolyn solution: 20 d : exposure.
_ times a
mg/ampule = 2 years: da One dose
Same as y provides
adults effective
prophylaxis for
1-2 hours.
Leukotriene modifiers
12 mo-5
years: 4 10m
mg orally orallyg
once a .
. once a Montelukast is
day in the : .
evenin day in the a leukotriene
Tablets, 6-14 g evening receptor
chewable ears: 5 Exercise- antagonist that
Montelukast tablets, and ?/n oréll induced is a
granules: 4, 5, ongce a y asthma: competitive
or 10 mg dav in the 10 mg inhibitor of
evgnin orally 2 leukotrienes
S hours D4 and E4.
_earS' before
y ' exercise
Same as
adults
Zafirlukast Tablet: 10 or 20 < 5years: 20 mg Zafirlukast is a




mg Not orally in leukotriene
establishe the receptor
d evening antagonist that
5-11 isa
years: 10 competitive
mg orally inhibitor of
twice a leukotrienes
day D4 and E4.
=212 It must be
years: taken 1 hour
Same as before or 2
adults hours after
meals.
<12
Gy X Zileuton inhibit
"N 600mg  s5-
Tablet, establishe i
immediate- d qrally 4 I|po>_<ygenase.
release: 600 mg =212 times a '?075'”9 may
years: day limit
Same as aqlherence.
adults leeutor_1 may
cause liver
Zileuton enzyme
<12 1200 mg elevations and
years: R{/?éga inhibit _
Not day within metabolism of
Extended- establishe 1 hour drugs
release: 1200 d after processed by
mg 212 morning CYP3A4,
years: and including theop
Same as . hylline.
adults evening
meals
Methylxanthines
Capsule, Initial Initial The wide
Theophylline extended- dose of dose of variability in
release: 100, 10 10 metabolic




200, 300, and mg/kg/da mg/kg/da clearance,
400 mg y up to y up to drug
Elixir: 80 mg/15 600 600 interactions,
mL mg/day, mg/day, and potential
Tablet, then then for adverse
extended- adjusted adjusted effects
release: 100, to to mandate
200, 400, 450, achieve a achieve a routine serum
or 600 mg serum serum level
concentra concentra monitoring.
tion of 5— tion of 5— Avalilability of
15 15 safer
mcg/mL mcg/mL alternatives
at steady at steady has led to
state state declining use
of this drug.
Safety may be
better with a
target level <
10 mcg/mL.
Immunomodulators
30 mg
<12 ] subcutan Benralizumab i
years:
Not eously s used as an
. every 4 add-on
Subcutaneous establishe
. \. v weeks for treatment for
Benralizumab injection: 30 d : .
3 doses patients with
mg/mL >12
) then the
years: . .
every 8 eosinophilic
Same as
weeks phenotype.
adults
thereafter
<12 400 mg The initial dose
Subcutaneous years: subcutan should be
Dubilumab injection: 300 Not eously given as two
P mg/2mL or 200 establishe once then injections.
mg/1.14 mL d 200 mg Dupilumab is
=12 every 2 used as an




years: weeks or add-on
Same as 600 mg treatment for
adults subcutan patients with
eously the
once then eosinophilic
300 mg phenotype.
every 2
weeks
<12
Kl%e:rs. 100 mg
Subcutaneous establishe SUbC:Jtan
Mepolizumab injection: 100 d cously —
mg 212 Q™
) every 4
& weeks
Same as
adults
<12
years:
75-375
mg 150-375
subcutan mg
eously subcutan
every 2-4 eously
weeks, every 2—-4
Subcutaneous dependin weeks, Maximum dose
Omalizumab injection: 150 g on body dependin per injection
mg/1.2 mL weight g on body site is 150 mg.
and weight
pretreatm and
ent serum pretreatm
IgE level ent serum
=12 IgE level
years:
Same as
adults
Reslizumab Intravenous: Not 3 mg/kg —




100 mg/10 mL establishe IV once
d every 4
weeks

* All ages unless specified differently.

DPI = dry-powder inhaler; HFA = hydrofluoroalkane; MDI = metered-dose inhaler; SMI =
soft mist inhaler; PEF = peak expiratory flow.

Adapted from the National Heart, Lung, and Blood Institute: Expert Panel Report 3,
Guidelines for the diagnosis and management of asthma—full report 2007. August 28,
2007. Available at www.nhlbi.nih.gov/quidelines/asthma/asthgdIn.pdf.

Rescue Medications:

All patients should be provided with an albuterol rescue inhaler. In individuals with
acute symptomes, this short-acting drug delivers rapid bronchodilator and can be used
up to four times per day. Albuterol administered by metered-dose inhaler (MDI) without
spacer, MDI with spacer, or nebulizer is equally effective in an adult patient with
appropriate guidance. In practice, though, spacers and nebulizers are more reliable at
delivering medication. Patients with episodic asthma may be able to manage their
symptoms with just a short-acting beta-agonist; however, those with chronic asthma
(those who use their albuterol inhaler more than twice weekly to relieve symptoms) will
require the addition of an inhaled corticosteroid (ICS).[57,58]

Other Treatment Options in Severe Asthma:


http://www.nhlbi.nih.gov/guidelines/asthma/asthgdln.pdf

A typical target is the allergic inflammatory pathway. Omalizumab is an anti-IgE
antibody that interacts with mast cells, eosinophils, and basophils in the allergic
pathway. It's approved for people with mild to severe asthma who don't respond to ICS
and have confirmed allergen sensitivity. It's given every 2 to 4 weeks. Antibodies such as
mepolizumab, reslizumab, and benralizumab target the interleukin-5 pathway, which is
implicated in eosinophil recruitment and activation.[59-62] Bronchial thermoplasty (BT)
is an endoscopic technique that uses radiofrequency heat radiation to ablate airway
smooth muscle, diminishing its ability to cause bronchoconstriction. In people with
severe asthma, data shows that BT lowers exacerbations, minimizes asthma-related
health-care utilization, and enhances the quality of life. [63,64]

Conclusion:

Asthma is one of the most known respiratory disorders that require long-term
managements. Diagnosis of asthma is complicated by the common features between
asthma and other respiratory diseases. Severe asthma is considered when the patient is
not responding to the normal medication, where inhaled corticosteroids are the main
management technique beside avoidance of the trigger that causes case exacerbation.
Patient awareness about the disease and adequate methods for its management is an
important step in the management of this disorder.
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