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Definition

Asthma is an inflammatory disorder of the
airways characterized by cough, wheezing,

chest tightness, dyspnea, and variable
airflow obstruction.




Pathogenesis

The pathophysiologic mechanisms of asthma include:

Chronic airway inflammation
Airway narrowing due to edema
Subepithelial fibrosis
Smooth muscle hypertrophy,
Mucus hypersecretion
Airway smooth muscle constriction causing bronchial
hyperreactivity in response to various stimuli.




Risk Factors

Risk factors for asthma include both host and environmental factors.

Host factors: genes predisposing to atopy; bronchial hyperreactivity; and
airway inflammation have been identified.

Environmental factors:

Exposure to indoor allergens (mites, furred animals, cockroaches, molds)
Outdoor allergens (pollens, molds)

Tobacco smoke

Occupational sensitizers and allergens,

Viral respiratory infections

Air pollution.

Obesity




Symptoms and Clinical Evaluation

Symptoms are :

Intermittent and occur in response to various potential stimuli
include: allergens, infections, dusts, fumes, and exercise.

Have a diurnal variation, worsening in the evening and early
morning.

Variability of symptoms (both improvement and worsening of
symptoms over time) is a key diagnostic feature of asthma.

Symptoms often occur with or worsen with viral infection.




Common symptoms :
e Cough
e Wheezing

e  Chest tightness

e Shortness of breath




Physical examination
e  Wheezing
e  Reduced airflow

e  Prolonged expiratory phase

e  Patients may also have a completely normal respiratory exam,
particularly when they are symptom-free.




History taking should include also :
Smoking history
Pets exposure

Work place exposure to dust, fumes, or particulate matter known to
cause bronchial hyperreactivity.

Personal or family history of atopy or allergic sinus disease.

Presence of nasal polyps, sensitivity to aspirin, and wheezing is
known as the "asthmatic triad®




Diagnosis

Confirmation of reversible airflow obstruction with
bronchodilators is a cornerstone of asthma diagnosis
and can be assessed by spirometry or by serial
measurement of peak expiratory flow rates.
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Bronchodilator reversibility :

Significant bronchodilator reversibility is defined by:
FEV1increases by > 200 mL AND >12% of the
baseline value.

It is assessed by the administration of a short acting
beta 2 agonist and repeating spirometry after around 10
minutes




Bronchial challenge test

° This is usually performed with inhaled methacholine, although other
stimuli (exercise, mannitol) have been validated.

° Positive test : if there is 20% decrease in FEV1 from the baseline

° A negative test excludes asthma

° A positive test requires clinical correlation and may require additional
testing.




Asthma Syndromes

1) Allergic Asthma

2) Cough-Variant Asthma

3) Exercise-Induced Bronchospasm

4) Occupational Asthma

5) Reactive Airways Dysfunction Syndrome
6) Aspirin-Exacerbated Respiratory Disease

7) Allergic Bronchopulmonary Aspergillosis




Common Comorbidities
Comorbidities in asthma are common and should be considered and actively
managed to reduce symptoms and potentially improve asthma control.

° Gastroesophageal Reflux Disease

° Sinus Disease

° Obstructive Sleep Apnea

° Vocal Cord Dysfunction

° Obesity




Management of Chronic Asthma

The goals of longitudinal asthma management are :

1) Control chronic asthma symptoms

2) Prevent acute exacerbations

3) Minimize risks of developing fixed airway obstruction




Box 2-2. GINA assessment of asthma control in adults, adolescents and children 6-11 years

A. Asthma symptom control Level of asthma symptom control
In the past 4 weeks, has the patient had: Well Partly Uncontrolled
controlled controlled
« Daytime asthma symptoms more than twice/week? YesO NoO
- i i 2
Any night waking due to asthma? YesO NoO None 1-2 3
* SABA reliever for symptoms more than twice/week?* YesO NoO of these of these of these
* Any activity limitation due to asthma? YesO NoOl
B. Risk for poor

Assess risk factors at diagnosis and periodically, particularly for patients experiencing exacerbations.

Measure FEV: at start of treatment, after 3—6 months of controller treatment to record the patient’s personal best lung
function, then periodically for ongoing risk assessment.

g Y is an important risk factor for exacerbations.®®
iti risk for flare-ups (exacerbations), even in patients
with few symptoms' include:

e Medications: high SABA use i with i risk of ions123.87 and
mortality particularly if 21 x 200-dose per ): ICS: not
prescribed ICS; poor adherence; i inhaler i 93

e Other = 9% GERD;** confirmed food
allergy;®* pregnancy?®s

- i if air i

- major or 100,

« Lung function: low FEV;, ially <60% i 96.101; high BD ibility?3.102.103

e Other tests in i with T 2 i blood il ESeRos, FeNO

ype
(in adults with allergic asthma taking ICS)16
Other maijor independent risk factors for flare-ups (exacerbations)
= Ever intubated or in intensive care unit for asthma'%’?
= =1severe ion in last 12 F )

Risk factors for developing persistent airflow limitation

- Hlslory preterm birth, low birth welghl and greater infant weight gain;''° chronic mucus hypersecretion'1.112
- lack of ICS who had a severe exacerbation''?

- Exposures: tobacco smoke; ' noxnous chemicals; occupational exposures*®

- Investigations: low initial FEV1;772 sputum or blood eosinophilia®'2

Risk factors for medication side-effects
- Systemic: frequent OCS; long-term, high dose and/or potent ICS; also taking P450 inhibitors''*
- Local: high dose or potent ICS;'4.175 poor inhaler technique’'®

piratory volume in 1 second; ICS: inhaled id; OCS: oral 450 P450
SABA: . “Based on SABA (as—needad ICS-formoterol reliever not

: excludes renever taken before exercise. For children 6—11 years, also refer to Box 2-3, p.37. See Box 3-8, p.Z4 for specific risk reduction
strategies. "Independent risk factors are those that are significant after adjustment for the level of symptom control.




STARTING TREATMENT

in adults and adolescents with a diagnosis of asthma

Track 1 /s preferred if the patient is likely to be poorly adherent with daily controller
ICS-containing

therapy is recommended even if symptoms are infrequent. as it
risk of and need for OCS.

CONTROLLER and
ALTERNATIVE RELIEVER

ICS: inhaled corticosteroid; LABA: long-acting beta,-agonist; LAMA: long-acting

asthma once for patents presenting
Symptos most eyt wih severely
8 toss days, of waking and low lung uncontrolied asthma
FIRST M START than 4-5 days function
ASSESS: HERE IF: a
CONTROLLER and STEPS 1-2
+ Confirm diagnosis. PREFERRED RELIEVER
: (Track 1). Using ICS-formoterol As-needed low dose ICS-formoterol
Il“l - as risk of
"Jn mr‘ . ™ COMPARG YR
lung function using a SABA reliever
+ Comorbidities
* Inhaler technique Daiy symptoms Short course OCS
and adherence o waking with may also be needed
P asthma - for patents presenting
* andgosn Symptoms most e g with severely
days, or waking and low uncontrolied asthma
START Symptoms twice lung
HERE IF Symptoms less
than twice
a month

a with reliaver, ‘whenever

check if the patient is fikely Mnu

to be adherent with daily

controller therapy RELIEVER: As-needed short-acting B2-agonist

Daily symptoms, Short course OCS
orwaking with 4| may aiso be needed

corticosteroids; SABA: short-acting beta,-agonist

MART: mai and reliever therapy with ICS-formoterol; OCS: oral




Box 3-4Bii. Selecting initial in adults and adol with a di is of asthma (V2)

STARTING TREATMENT

in adults and adolescents 12+ years with a diagnosis of asthma

FIRST ASSESS: IF: START WITH: TRACK 1 OR TRACK 2
(preferred)
Short course OCS may
[SYIEROM, N — aiso be needed for pabent
Confirmation night once a week or more — YES STEP 4 ,,f’,.,,,,,q.,,,.,.v,,.,, o
of diagnosis and low lung function? uncontrolied asthma
|
NO
Symptom control
:am(hd\::
Symptoms most days,
lung function) or waking at night once = YES =i STEP 3
a week or more?
|
Comorbidities NOo
/ov
Symploms twices  — ves —p- 83 eeted o Cose STEP2 | Asneeded ICS-formoterot
Inhaler technique Ne Is preforrod f the pavent s
& adherence E Iikely to be poorty adherent
with dady ICS
1CS-containing therapy
—_— s recommended even if
NO symptoms are infrequent,
it reck the nsk of
m‘:w‘. | As-needed low dose g low dose ) Severs exscerbesons and
\CS-formoterol whenever STEP need for OCS
SABA s taken
ICS: inhaled corticosteroid; LABA: long-acting beta -agonist; MART: maintenance and reliever therapy with ICS. OCS: oral corti ids; SABA: short-acting beta,-agonist




Symbicort




Management of Asthma Exacerbations

Asthma exacerbation refers to an acute worsening in
symptoms or lung function from baseline that necessitates a
step-up in therapy.

All asthma patients should have a written asthma management
plan that helps them to recognize the symptoms of an
exacerbation and begin self-treatment.

Clinicians should screen for patient factors that contribute to
an increased risk of death from asthma and counsel patients
appropriately.




Box 4-3. Management of asthma exacerbations in primary care (adults, adolescents, children 6—11 )

Patient presents with acute or sub-acute asthma exacerbation

PRIMARY CARE

Is it asthma?
ASSESS the PATIENT Factors for asthma-related death?
Severity of exacerbation? (consider worst feature)

MILD or MODERATE SEVERE
Talks in words, sits hunched LIFE-THREATENING

Talks in phrases, prefers

sitting to lying, not agitated forwards, agitated confu:
Respiratory rate >30/min or silent chest

Accessory muscles in use

Pulse rate >120 bpm ~

©. saturation (on air) <90

PEF =50% predicted or best

NS

|
|
|

Respiratory rate increased
Accessory muscles not used
Pulse rate 100-120 bpm

air) 90-95%

O, saturation (o
PEF >50% predicted or best

START TREATMENT h
SABA 410 puffs by PMDI + spacer, TRANSFER TO ACUTE Z
repeat every 20 minutes for 1 hour ARE FACILITY Z
Prednisolone: adults 40-50 ma. While waiting: give SABA,
children 1—2 mg/kg. max. 40 mg ipratropium bromide, Z

©Os. systemic corticosteroid Z

< ar target
saturation 93-95% (children: 94 5 4

CONTINUE TREATMENT with SABA as needed

ASSESS RESPONSE AT 1 HOUR (or earlier) J
eROVING
v
ASSESS FOR DISCHARGE ARRANGE at DISCHARGE
Symptoms improved, not needing SABA i = as
PEF improving, and >60-80% of personal Controller: start. or step up.
Check inhaler technique, adherence

best or predicted
Oxygen saturation =94% room air Prednisolone: continue, usually for 5—7 days
Resources at home adeguate (3-S days for children)

Follow up: within 2—7 days (1-2 days for chidren)

FOLLOW upP
Review symptoms and signs: Is the 7 Should be
: reduce to < i higher dose for short term (1—2 weeks) or long term
re) et g on und to
Risk tactors: check and comrect modifiable risk factors that may have contributed to exacerbation,
naier ique and Refer if >1-2 exacerbations in a year.

Action plan: Is it understood? Was it used appropriately? Does it need modification?

iratory flow; SABA: short-acting betaz-agonist (doses are for salbutamol).

O:: oxygen; PEF: peak ex




©ox 4-4. Management of asthma exacerbations in acute care fac

INITIAL ASSESSMENT

A: airway B: breathing C: circulation

ty, e.g. emergency department

Are any of the following present?
Drowsiness. Confusion. Silent chest

ther TRIAGE BY CLINICAL STATUS
according to worst feature

Consult ICU, star‘( SABA and O,
ana prepare for

MILD or MODERATE
Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased
Accessory muscies not used
Pulse rate 100—120 bpm

O. saturation (on air) 90—95%
PEF >50% predicted or best

Short-acting beta, - agonists
Consider lp'utropium bromide
Controlled O, to maintain

saturation 93— 95% (chikﬁen 94-98%)
Oral corticosterocids

SEVERE
Talks in words
Sits hunched forwards
Agitated
Respiratory rate >30/min
Accessory muscles being used
Pulse rate >120 bpm

saturation (on air)

50% predicted or best

Shortacting beta, agonists
Ipratropium bromide

Comtrolied O to malntain

on 93— 95% (children 94 98%)
Oral or IV corticonsteroids

Consider IV magnesium

Consider high dose ICS

treat as I

oF =

severe and re_assess for ICU

ASSESS CLINICAL PROGRESS FREQUENTLY

EASURE LUNG FUNCTION
in all patients one hour after initial treatment

v

FEV. or PEF 60-80% of predicted or
best E

v

FEV. or PEF <60% of predicted or
personal best.or lack of chnical response

P and symp o Z:
MODERATE i
Continue treatment as above
sos s ge p 9 gt gt e
s1cuU: & e care unit: IV: intravenous: Oz oxygen: PEF: peak expiratory flow: FEV.:

anagement of worsening asthma and exacerbations

forced expiratory volume in




Box 4-1. Factors that increase the risk of asthma-related death

o Ahistory of near-fatal asthma requiring intubation and mechanical ventilation’

+ Hospitalization’% or emergency care visit for asthma in the past year

o Currently using or having recently stopped using oral corticosteroids (a marker of event severity)%"

o Not currently using inhaled corticosteroids®55

o Over-use of SABAs, especially use of more than one canister of salbutamol (or equivalent) monthly®% 079

+  Poor adherence with ICS-containing medications and/or poor adherence with (or lack of) a written asthma action
plan'®
o Ahistory of psychiatric disease or psychosocial problems'™®

o Food allergy in a patient with asthma*%5¢°
o Several comorbidities including pneumonia, diabetes and arrhythmias were independently associated with an
increased risk of death after hospitalization for an asthma exacerbation.[*®




Asthma in Pregnancy

Pregnant patients should be advised that the advantages of treatment are
significantly greater than the potential risk to the fetus from asthma
therapies or exacerbations.

Pregnancy can affect asthma control, leading to either worsening or
improvement, and patients should be closely monitored for signs of
exacerbation, which occurs most frequently during the second trimester.

Inhaled glucocorticoids, oral glucocorticoids, SABAs, leukotriene-receptor
antagonists (montelukast, zafirlukast), and LABAs have ALL been used
extensively during pregnancy without data to suggest fetal harm.




THANK YOU!




