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◼ A flare-up or exacerbation is an acute or sub-acute worsening 

of symptoms and lung function compared with the patient’s 

usual status

◼ Terminology

▪ ‘Flare-up’ is the preferred term for discussion with patients

▪ ‘Exacerbation’ is a difficult term for patients

▪ ‘Attack’ has highly variable meanings for patients and clinicians

▪ ‘Episode’ does not convey clinical urgency

◼ Consider management of worsening asthma as a continuum

▪ Self-management with a written asthma action plan

▪ Management in primary care

▪ Management in the emergency department and hospital

▪ Follow-up after any exacerbation

Definition and terminology

GINA 2017
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◼ All patients should have a written asthma action plan

▪ The aim is to show the patient how to recognize and respond to 

worsening asthma

▪ It should be individualized for the patient’s medications, level of 

asthma control and health literacy

▪ Based on symptoms and/or PEF (children: only symptoms)

◼ The action plan should include: 

▪ The patient’s usual asthma medications

▪ When/how to increase reliever and controller or start OCS

▪ How to access medical care if symptoms fail to respond

◼ Why? 

▪ When combined with self-monitoring and regular medical review, 

action plans are highly effective in reducing asthma mortality and 

morbidity 

Written asthma action plans

GINA 2017
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Written asthma action plans

GINA 2017, Box 4-2 (1/2)

Effective asthma self-management education requires:

• Self-monitoring of symptoms and/or lung function

• Written asthma action plan

• Regular medical review

If PEF or FEV1

<60% best, or not 

improving after 

48 hours

Continue reliever

Continue controller

Add prednisolone
40–50 mg/day

Contact doctor

All patients

Increase reliever

Early increase in 
controller as below

Review response

EARLY OR MILD LATE OR SEVERE



Case 1

7 years boy with dry cough post common cold from last day that 

Exacerbate with exercise and night wake up with cough. No HX 

of previous asthma

What to do?



Case 2

12 years girl known case of asthma on symbicort 160 that 

suddenly developed cough and dyspnea from yesterday and 

difficulty for exercise

What to do?
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For the last 10 years, most guidelines recommended treating  
worsening asthma with SABA alone until OCS were needed, but ... 

◼ Most exacerbations are characterised by increased inflammation

◼ Most evidence for self-management involved doubling ICS dose

▪ Outcomes were consistently better if the action plan prescribed both 
increased ICS, and OCS

◼ Lack of generalisability of placebo-controlled RCTs of doubling ICS

▪ Participants were required to be highly adherent

▪ Study inhalers were not started, on average, until symptoms and airflow 
limitation had been worsening for 4-5 days.

◼ Severe exacerbations are reduced by short-term treatment with

▪ Quadrupled dose of ICS

▪ Quadrupled dose of budesonide/formoterol

▪ Early small increase in ICS/formoterol (maintenance & reliever regimen)

◼ Adherence by community patients is poor

▪ Patients commonly take only 25-35% of prescribed controller dose

▪ Patients often delay seeking care for fear of being given OCS

Rationale for change in recommendation about 

controller therapy in asthma action plans

GINA 2017
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◼ GINA 2021 recommends that asthma in adults and adolescents should 

not be treated solely with short-acting b2-agonist (SABA), because of 

the risks of SABA-only treatment and SABA overuse, and evidence for 

benefit of inhaled corticosteroids (ICS).

◼ Large trials show that as-needed combination ICS,formoterol reduces 

severe exacerbations by more than 60% in mild asthma compared with 

SABA alone.
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◼ Key changes in GINA 2021 include division of the 

treatment figure for adults and adolescents into two tracks. 

▪ Track 1 (preferred) has low-dose ICS-formoterol as 

the reliever at all steps: as needed only in Steps 1-2 

(mild asthma), and with daily maintenance ICS-

formoterol (maintenance-and-reliever therapy, 

“MART”) in Steps 3-5. 

▪ Track 2 (alternative) has as-needed SABA across all 

steps, plus regular ICS (Step 2) or ICS-long-acting b2-

agonist (Steps 3-5).
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Recommendation against SABA-Only Treatment:

◼ Since 2019, GINA has recommended against SABA-only 

treatment of asthma in adults and adolescents after 

consideration of its risks and the evidence for a safer 

alternative.

◼ Instead, to reduce the risk of serious exacerbations and 

control symptoms, all adults and adolescents with asthma 

should receive ICS-containing treatment, either regularly 

or, in mild asthma, as needed to relieve symptoms.

◼ ICS is now also recommended for all children 6-11 years 

with asthma, either regularly or, in mild asthma, whenever 

SABA is taken for symptom relief.
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◼ Regular use of SABA, even 2-4 times per day for 1-2 

weeks, is associated with:

– b2- receptor downregulation

– loss of bronchodilator response,

– increased airway hyperresponsiveness

– increased airway inflammation.

◼ Importantly, from a cognitive and behavioral perspective, 

starting treatment with SABA alone trains the patient to 

regard it as their main asthma treatment, increasing the 

challenges for adherence with any subsequent advice to 

take ICS every day even when asymptomatic.
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Home Management of asthma exacerbation



Home Management of asthma exacerbation



Case 2

12 years girl known case of asthma on symbicort 160 spray 

that suddenly developed cough and dyspnea from yesterday 

and difficulty for exercise

After 12 hours at home with Quadrupled dose of MT spray still 

have cough and dyspnea but at all feel better; so decide to go 

to emergency unit.

What to do in primary care? What is attack staging?
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Managing exacerbations in primary care

GINA 2017, Box 4-3 (1/7)

PRIMARY CARE  Patient presents with acute or sub-acute asthma exacerbation

ASSESS the PATIENT

Is it asthma?

Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE

Talks in phrases, prefers 

sitting to lying, not agitated

Respiratory rate increased

Accessory muscles not used

Pulse rate 100–120 bpm

O2 saturation (on air) 90–95%

PEF >50% predicted or best

LIFE-THREATENING

Drowsy, confused 

or silent chest

START TREATMENT

SABA 4–10 puffs by pMDI + spacer, 

repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max. 

50 mg, children 1–2 mg/kg, max. 40 mg

Controlled oxygen (if available): target 

saturation 93–95% (children: 94-98%)

CONTINUE TREATMENT with SABA as needed

ASSESS RESPONSE AT 1 HOUR (or earlier)

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled 

SABA and ipratropium bromide, 

O2, systemic corticosteroid

URGENT

WORSENING

ARRANGE at DISCHARGE

Reliever: continue as needed

Controller: start, or step up. Check inhaler 
technique, adherence

Prednisolone: continue, usually for 5–7 days 
(3-5 days for children) 

Follow up: within 2–7 days

ASSESS FOR DISCHARGE

Symptoms improved, not needing SABA

PEF improving, and >60-80% of personal 
best or predicted

Oxygen saturation >94% room air

Resources at home adequate

FOLLOW UP 

Reliever: reduce to as-needed

Controller: continue higher dose for short term (1–2 weeks) or long term (3 months), depending 
on background to exacerbation

Risk factors: check and correct modifiable risk factors that may have contributed to exacerbation, 

including inhaler technique and adherence 

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

IMPROVING

WORSENING

SEVERE

Talks in words, sits hunched 

forwards, agitated

Respiratory rate >30/min

Accessory muscles in use

Pulse rate >120 bpm

O2 saturation (on air) <90%

PEF ≤50% predicted or best
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PRIMARY CARE  Patient presents with acute or sub-acute asthma exacerbation

ASSESS the PATIENT

Is it asthma?

Risk factors for asthma-related death?

Severity of exacerbation?

LIFE-THREATENING

Drowsy, confused 

or silent chest

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled SABA 

and ipratropium bromide, O2, 

systemic corticosteroid

URGENT
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PRIMARY CARE  Patient presents with acute or sub-acute asthma exacerbation

ASSESS the PATIENT

Is it asthma?

Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE

Talks in phrases, prefers 

sitting to lying, not agitated

Respiratory rate increased

Accessory muscles not used

Pulse rate 100–120 bpm

O2 saturation (on air) 90–95%

PEF >50% predicted or best

SEVERE

Talks in words, sits hunched 

forwards, agitated

Respiratory rate >30/min

Accessory muscles in use

Pulse rate >120 bpm

O2 saturation (on air) <90%

PEF ≤50% predicted or best

LIFE-THREATENING

Drowsy, confused 

or silent chest

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled SABA 

and ipratropium bromide, O2, 

systemic corticosteroid

URGENT
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PRIMARY CARE  Patient presents with acute or sub-acute asthma exacerbation

ASSESS the PATIENT

Is it asthma?

Risk factors for asthma-related death?

Severity of exacerbation?

MILD or MODERATE

Talks in phrases, prefers 

sitting to lying, not agitated

Respiratory rate increased

Accessory muscles not used

Pulse rate 100–120 bpm

O2 saturation (on air) 90–95%

PEF >50% predicted or best

SEVERE

Talks in words, sits hunched 

forwards, agitated

Respiratory rate >30/min

Accessory muscles in use

Pulse rate >120 bpm

O2 saturation (on air) <90%

PEF ≤50% predicted or best

LIFE-THREATENING

Drowsy, confused 

or silent chest

START TREATMENT

SABA 4–10 puffs by pMDI + spacer, 

repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max. 

50 mg, children 1–2 mg/kg, max. 40 mg

Controlled oxygen (if available): target 

saturation 93–95% (children: 94-98%)

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled SABA 

and ipratropium bromide, O2, 

systemic corticosteroid

URGENT

WORSENING
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START TREATMENT

SABA 4–10 puffs by pMDI + spacer, 

repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max. 

50 mg, children 1–2 mg/kg, max. 40 mg

Controlled oxygen (if available): target 

saturation 93–95% (children: 94-98%)

CONTINUE TREATMENT with SABA as needed

ASSESS RESPONSE AT 1 HOUR (or earlier)

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled SABA 

and ipratropium bromide, O2, 

systemic corticosteroid

WORSENING

ASSESS FOR DISCHARGE

Symptoms improved, not needing SABA

PEF improving, and >60-80% of personal 

best or predicted

Oxygen saturation >94% room air

Resources at home adequate

IMPROVING

WORSENING
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START TREATMENT

SABA 4–10 puffs by pMDI + spacer, 

repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max. 

50 mg, children 1–2 mg/kg, max. 40 mg

Controlled oxygen (if available): target 

saturation 93–95% (children: 94-98%)

CONTINUE TREATMENT with SABA as needed

ASSESS RESPONSE AT 1 HOUR (or earlier)

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled SABA 

and ipratropium bromide, O2, 

systemic corticosteroid

WORSENING

ARRANGE at DISCHARGE

Reliever: continue as needed

Controller: start, or step up. Check inhaler technique, 

adherence

Prednisolone: continue, usually for 5–7 days 

(3-5 days for children) 

Follow up: within 2–7 days

ASSESS FOR DISCHARGE

Symptoms improved, not needing SABA

PEF improving, and >60-80% of personal 

best or predicted

Oxygen saturation >94% room air

Resources at home adequate

IMPROVING

WORSENING
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START TREATMENT

SABA 4–10 puffs by pMDI + spacer, 

repeat every 20 minutes for 1 hour

Prednisolone: adults 1 mg/kg, max. 

50 mg, children 1–2 mg/kg, max. 40 mg

Controlled oxygen (if available): target 

saturation 93–95% (children: 94-98%)

CONTINUE TREATMENT with SABA as needed

ASSESS RESPONSE AT 1 HOUR (or earlier)

TRANSFER TO ACUTE 

CARE FACILITY

While waiting: give inhaled SABA 

and ipratropium bromide, O2, 

systemic corticosteroid

WORSENING

ARRANGE at DISCHARGE

Reliever: continue as needed

Controller: start, or step up. Check inhaler technique, 

adherence

Prednisolone: continue, usually for 5–7 days 

(3-5 days for children) 

Follow up: within 2–7 days

ASSESS FOR DISCHARGE

Symptoms improved, not needing SABA

PEF improving, and >60-80% of personal 

best or predicted

Oxygen saturation >94% room air

Resources at home adequate

FOLLOW UP 

Reliever: reduce to as-needed

Controller: continue higher dose for short term (1–2 weeks) or long term (3 months), depending 

on background to exacerbation

Risk factors: check and correct modifiable risk factors that may have contributed to exacerbation, 

including inhaler technique and adherence 

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

IMPROVING

WORSENING
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Managing exacerbations in acute care settings

GINA 2017, Box 4-4 (1/4)

Are any of the following present?

Drowsiness, Confusion, Silent chest

Further TRIAGE BY CLINICAL STATUS

according to worst feature

MILD or MODERATE

Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased

Accessory muscles not used

Pulse rate 100–120 bpm

O2 saturation (on air) 90–95%

PEF >50% predicted or best

SEVERE

Talks in words

Sits hunched forwards

Agitated

Respiratory rate >30/min

Accessory muscles being used

Pulse rate >120 bpm

O2 saturation (on air) < 90%

PEF ≤50% predicted or best

Short-acting beta2-agonists

Consider ipratropium bromide

Controlled O2 to maintain

saturation 93–95% (children 94-98%)

Oral corticosteroids

Short-acting beta2-agonists

Ipratropium bromide 

Controlled O2 to maintain

saturation 93–95% (children 94-98%)

Oral or IV corticosteroids

Consider IV magnesium

Consider high dose ICS

If continuing deterioration, treat as 

severe and re-aassess for ICU

ASSESS CLINICAL PROGRESS FREQUENTLY 

MEASURE LUNG FUNCTION 

in all patients one hour after initial treatment 

FEV1 or PEF 60-80% of predicted or 

personal best and symptoms improved

MODERATE

Consider for discharge planning

FEV1 or PEF <60% of predicted or 

personal best,or lack of clinical response

SEVERE

Continue treatment as above 

and reassess frequently

NO

YES

Consult ICU, start SABA and O2, 

and prepare patient for intubation

INITIAL ASSESSMENT

A: airway   B: breathing   C: circulation
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INITIAL ASSESSMENT

A: airway   B: breathing   C: circulation

Are any of the following present?

Drowsiness, Confusion, Silent chest

Further TRIAGE BY CLINICAL STATUS

according to worst feature

Consult ICU, start SABA and O2, 

and prepare patient for intubation

MILD or MODERATE

Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased

Accessory muscles not used

Pulse rate 100–120 bpm

O2 saturation (on air) 90–95%

PEF >50% predicted or best

SEVERE

Talks in words

Sits hunched forwards

Agitated

Respiratory rate >30/min

Accessory muscles being used

Pulse rate >120 bpm

O2 saturation (on air) < 90%

PEF ≤50% predicted or best

NO

YES
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MILD or MODERATE

Talks in phrases

Prefers sitting to lying

Not agitated

Respiratory rate increased

Accessory muscles not used

Pulse rate 100–120 bpm

O2 saturation (on air) 90–95%

PEF >50% predicted or best

SEVERE

Talks in words

Sits hunched forwards

Agitated

Respiratory rate >30/min

Accessory muscles being used

Pulse rate >120 bpm

O2 saturation (on air) < 90%

PEF ≤50% predicted or best

Short-acting beta2-agonists

Consider ipratropium bromide

Controlled O2 to maintain

saturation 93–95% (children 94-98%)

Oral corticosteroids

Short-acting beta2-agonists

Ipratropium bromide 

Controlled O2 to maintain

saturation 93–95% (children 94-98%)

Oral or IV corticosteroids

Consider IV magnesium

Consider high dose ICS
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Short-acting beta2-agonists

Consider ipratropium bromide

Controlled O2 to maintain

saturation 93–95% (children 94-98%)

Oral corticosteroids

Short-acting beta2-agonists

Ipratropium bromide 

Controlled O2 to maintain

saturation 93–95% (children 94-98%)

Oral or IV corticosteroids

Consider IV magnesium

Consider high dose ICS

If continuing deterioration, treat as 

severe and re-assess for ICU

ASSESS CLINICAL PROGRESS FREQUENTLY 

MEASURE LUNG FUNCTION 

in all patients one hour after initial treatment 

FEV1 or PEF 60-80% of predicted or 

personal best and symptoms improved

MODERATE

Consider for discharge planning

FEV1 or PEF <60% of predicted or 

personal best,or lack of clinical response

SEVERE

Continue treatment as above 

and reassess frequently
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◼ Follow up all patients regularly after an exacerbation, until 

symptoms and lung function return to normal

▪ Patients are at increased risk during recovery from an exacerbation

◼ The opportunity

▪ Exacerbations often represent failures in chronic asthma care, 

and they provide opportunities to review the patient’s asthma 

management 

◼ At follow-up visit(s), check:

▪ The patient’s understanding of the cause of the flare-up

▪ Modifiable risk factors, e.g. smoking

▪ Adherence with medications, and understanding of their purpose

▪ Inhaler technique skills

▪ Written asthma action plan

Follow-up after an exacerbation

GINA 2017, Box 4-5



Dosages of Drugs for Asthma Exacerbations
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Dosages of Drugs for Asthma Exacerbations



Nebulizer pulmicort?



 This agent has immediate bronchodilator 
effects 

and mild anti inflammatory effects.

 magnesium is safe and effective in patients 
with severe exacerbations. 

 guidelines recommend consideration of 
intravenous MgSO4 in patients who have 
life-threatening exacerbations 

 and in those whose exacerbations remains 
in the severe category after 1 hour of 
intensive conventional therapy.



The recommended dose of magnesium 

sulfate is 

2 gr given intravenously over 20 minutes in adults

And 25 to 100 mg/kg in children (total maximum dose 

of 2 g)
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◼ Acute asthma

▪ References to ‘high flow oxygen’ have been corrected to ‘high concentration oxygen’

◼ Role of trained lay health workers in asthma education has been emphasized

▪ Improved outcomes compared with usual care including increased symptom-free 

days, reduced healthcare utilization, improved adherence, inhaler technique, 

symptom control and quality of life 

◼ Factors contributing to development of asthma

▪ Obesity may be a risk factor for developing asthma (Deng et al, Pediatr Obes 2019), 

but not vice versa (Xu et al, Int J Epidemiol 2019)

▪ 13% of global asthma incidence in children may be attributable to traffic-related air 

pollution (Achakulwisut et al, Lancet Plan Health 2019)

Other changes in GINA 2021
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◼ Advise patients with asthma to continue taking their prescribed asthma medications, 

particularly inhaled corticosteroids (ICS), and oral corticosteroids (OCS) if prescribed 

▪ Asthma medications should be continued as usual. Stopping ICS often leads to potentially dangerous 

worsening of asthma 

▪ For patients with severe asthma: continue biologic therapy, and do not suddenly stop OCS if prescribed 

◼ Make sure that all patients have a written asthma action plan with instructions about:

▪ Increasing controller and reliever medication when asthma worsens 

▪ Taking a short course of OCS for severe asthma exacerbations

▪ When to seek medical help 

◼ Avoid nebulizers where possible

▪ Nebulizers increase the risk of disseminating virus to other patients AND to health care professionals

▪ Pressurized metered dose inhaler via a spacer is the preferred treatment during severe exacerbations, 

with a mouthpiece or tightly fitting face mask if required

COVID-19 and asthma 
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◼ FDA boxed warning in March 2020 about risk of serious neuropsychiatric events, 

including suicidality, with montelukast

▪ Includes suicidality in adults and adolescents

▪ Nightmares and behavioral problems in children 

◼ Before prescribing montelukast, health professionals should consider its benefits and 

risks, and patients should be counselled about the risk of neuropsychiatric events

Adverse effects with montelukast



Thank you for your patience


