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Learning objectives
You will learn:

• The pathophysiological features of asthma

• The management of the asthma patient in the emergency unit

• The management of acute exacerbations in children.

Introduction

This review summarises the acute management of asthma in the hospital setting, 
looking at clinical presentation, severity, management and follow-up of these 
patients.

An acute exacerbation of asthma has been defined in the GINA guidelines as episodes 
of progressive increasing shortness of breath, with wheezing and chest tightness, 
accompanied by a decrease in expiratory air flow.
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Pathophysiology of asthma
Asthma is a chronic inflammatory disorder 
of the airways; so what happens in asthma is 
that there is an increase in muscle wall thick-
ness, but you also have an increasing amount 

of goblet cell hypersecretion, with more 
mucous production. There is a perfect storm 
which decreases the diameter of the airways 
causing air-trapping (Table 1, Figure 1).

Table 1. Pathophysiological features of asthma

• Chronic inflammatory disorder of the airways 
• Smooth muscle hypertrophy and hyperplasia
• Inflammatory cell infiltration and oedema
• Goblet cell and mucous gland hyperplasia with mucous hypersecretion
• Protein deposition including collagen
• Epithelial desquamation.

Key clinical presentation at hospital of mild to 
severe asthma
Mild patients will be walking, talking and 
speaking in full sentences while those with 
moderate illness will speak in phrases. 
Patients with mild illness are comfortable 
to lie down, while moderate patients would 
prefer to be sitting up.

Patients with severe asthma are really dis-
tressed; they will be drowsy, using just one or 
two words (Table 2). They will typically be 
hunched forward using their accessory mus-
cles in breathing. The features of high-risk 
patients are summarised in Table 3.

Table 2. Severity – clinical presentation

Mild asthma Moderate asthma Severe asthma
Life-threatening 
Asthma

• Talks in sentences
• Can lie down
• May be agitated
• No accessory muscle 

use.

• Talks in phrases
• May prefer sitting to 

lying down
• Usually agitated
• Using accessory 

muscles.

• Talks in words
• Sits hunched
• Usually agitated
• Using accessory 

muscles.

• Drowsy; confused
• Absence of wheeze/

silent chest
• Paradoxical 

thoraco-abdominal 
movement

• Exhaustion.

Figure 1. Pathophysiology showing airways constriction
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You may not 
hear any 
wheezes 
because there is 
no air moving, 
and this is when 
you know your 
patient’s in 
trouble

Table 3. Characteristics of high-risk patients 

• Frequent emergency care attendance
• Previous ICU admissions or CPR for severe asthma
• Recent EC visit or hospital admission
• Non-adherence
• Brittle asthma – sudden severe episode. No warning
• Recent over-reliance on and excessive use of β2-agonist
• Current use or withdrawal of systemic corticosteroids.

It is important to stress that patients with life-
threatening asthma will be drowsy, confused 
and exhausted, and when you auscultate the 
chest, it will be completely silent. “You may 

not hear any wheezes because there is no 
air moving, and this is when you know your 
patient’s in trouble.”1,2

The patient in the emergency unit
When you’re faced with a patient in an emer-
gency unit, how are you going to manage 
them? 

First-line management is oxygen, short-acting 
beta agonists, and systemic corticosteroids. 
The second-line treatment is ipratropium 

bromide. Third-line approach is intravenous 
magnesium sulphate and IV aminophylline, 
and your last intervention will be IV salbu-
tamol. We are now going to cover each and 
every step and figure out when to move to the 
next step. 

Step 1
When you manage an asthmatic, please remem-
ber it’s incredibly scary for the patient. This is a 
patient that can’t breathe, you need to explain 
to the patient what’s going on, and also take 
your time to talk to the patient. Please explain 
to them what’s happening to their body.

Tell them to take a deep breath in, and then 

to breathe out slowly and get them to squeeze 
everything out of their lungs. 

The first-line of therapy is oxygen (Table 4). 
Supplementary oxygen is given in the form of 
either a nasal cannula, face mask, or non-
rebreather mask if  you don’t have access to 
pulse oximetry.

Table 4. Supplemental oxygen

• Nasal cannula, facemask or non-rebreather mask if hypoxic, cyanosed, or experiencing a severe acute 
asthma attack with no oximetry available

• If oximetry available; maintain saturation levels >92%
• Oxygen-driven nebulisation.

COVID-19 has changed the way to admin-
ister inhalant medications.3,4,5 Previously, 
nebulisations were used routinely. Now MDIs 
and spacers are really, really useful. They have 
been shown to be as effective as nebulisation, 
as well as being cost-effective.

If  you decide to nebulise a patient, do it in a 
completely separate environment. Use per-
sonal protective equipment (PPEs) and if  it is 
possible, do the procedure in a room that has 
got negative pressure. 

Part of first-line of treatment is to administer 
inhaled beta-2 agonists. In mild-to-moderate 
cases, use an MDI and a spacer, so 10-20 
puffs every 20 minutes, and take several 
breaths after every two puffs. In severe, life-
threatening asthmatics, or in patients that 
cannot tolerate an MDI, use oxygen-driven 
nebulisation of salbutamol. The dosing is 
5-10mg of salbutamol with 1-2mls of normal 
saline.

http://www.denovomedica.com
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Systemic corticosteroids are part of first-line 
therapy, because of their anti-inflammatory 
properties. It also helps to regulate beta-
receptors. Just remember, oral is better, and 
it’s also cheaper, so if  the patients are able 
to swallow, give oral prednisone. The dosage 

of prednisone is 0.5-1mg/kg, or in an adult, 
40mg daily. If  the patient is too sick to take 
oral medication or they have been vomiting, 
give IV hydrocortisone, 100-200mg, every six 
hours.

Step 2
If  there is no improvement in the patient; in 
other words, they are still experiencing an 
increased work to breathe and they are still 
wheezing, move to second-line of therapy 
of inhaled anticholinergics in the form of 
ipratropium bromide. The dosage is 0.5mg of 
ipratropium bromide in combination with the 
beta-2 agonist. In most circumstances, these 
two agents should be given together, as the 

combination is much more effective.

The mechanism of action of ipratropium 
bromide is that it inhibits the muscarinic 
receptors which cause bronchodilation. 
Remember that the beta-2 agonist also 
causes bronchodilation and that is why these 
two drugs are given together to amplify the 
bronchodilation.

Step 3 
The patient is still not getting better, so what 
do you do next? Proceed to third-line therapy 

which is IV magnesium sulphate (Table 5). 

Table 5. IV Magnesium sulphate, third-line therapy

• Inhibits smooth muscle
• Decreases histamine release from mast cells
• Inhibiting acetylcholine release
• 1-2g IV over 10-20 min
• Hypotension
• Sedation
• Nebulised magnesium sulphate with B-2 agonist 
• Less effective than IV.

It is important to remember that IV magne-
sium sulphate causes smooth muscle relaxa-
tion. The dose is 1-2g of magnesium sulphate 
over 10-20 minutes. Be very careful to always 
watch out for hypotension in these patients.

Part of third-line therapy is IV aminophylline. 
Tread carefully with IV aminophylline; the 
use of it is a bit of a minefield. The reason to 
be concerned about IV aminophylline use is it 
has a very narrow therapeutic index; it causes 
hyperkalaemia and it can easily become toxic. 
But there is a place for this intervention. 

So, if  the patient is still struggling, and 
aminophylline is available, there is nothing 
to lose, give IV aminophylline, but please be 
aware, use caution when giving this drug to a 
patient. Look up the appropriate drug doses 
in your formularies.

If  the patient is still not responding to abso-
lutely all treatments, as a last line of therapy 
before even thinking about intubation, IV 
salbutamol is available, but please remem-
ber, there is very little evidence of it being 
effective.

The mechanism 
of action of 
ipratropium 
bromide is 
that it inhibits 
the muscarinic 
receptors 
which cause 
bronchodilation
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Management of acute asthma exacerbations in 
children
The management of an acute exacerbation of 
asthma in children is as follows: for mild-to-
moderate cases in children, give a short-act-
ing beta-agonist in the form of an MDI and 
spacer. For children under the age of four, 

six puffs; for children over the age of four, 10 
puffs. Also give oral prednisone with a dose 
of 2mg/kg to the maximum dose of 40mg 
(Table 6 and 7).

Table 6. Paediatric asthma – the severity scale

Mild/moderate Severe asthma Life-threatening

• No cyanosis AND 
O2 saturation >94% AND 
No previous ICU admission 
AND 
Normal conscious level AND 
Good air entry AND 
No marked tachycardia AND 
No pulsus paradoxus AND 
Normal speech & feeding AND 
PEF >60%.

• Cyanosis OR 
O2 saturation <94% OR 
Previous ICU admission OR 
Drowsy or confused OR 
Silent chest OR 
Marked tachycardia OR 
Pulsus paradoxus OR 
Impaired speech or feeding OR 
PEF <60%.

• Cyanosis
• O2 saturation <80% OR
• Impaired speech or feeding 

OR
• PEF <33% OR
• Silent chest OR
• Bradycardia, dysrrhythmia or 

hypotension OR
• Exhaustion, confusion, coma.

The management of severe asthma in chil-
dren is as follows. For saturation levels under 
92%, give oxygen as nasal cannula at 2-3 
litres/minute. Add the short-acting beta-ago-
nist in the form of an MDI, and for all ages, 
they will need 10 puffs.

For children that have severe life-threatening 
asthma, you will need IV access. They will 
require systemic corticosteroids and IV mag-
nesium sulphate. The progressive intervention 
is described in Table 7. 

Table 7. Treatment for a child with severe and life-threatening asthma exacerbation

• Progressive short-acting beta-agonist multidose (MDI)
• Age <4 years: 6 puffs
• Age >4 years: 10 puffs
• Administer 1 puff at a time via spacer allowing at least 6 breaths per puff
• Shake inhaler between each puff
• If no response, admit to ward and give MDI every 1-4 hourly 
• Oral prednisone (2mg/kg, max 40mg)

Life-threatening asthma

• IV access
• Systemic corticosteroid
• Oral prednisone (2mg/kg max dose 40mg)
• IV dexamethasone 0.6mg/kg

• IV MgSO4 50% solution (2mmol/ml)
• 0.1ml/kg (50ml/kg) (max 2g) in 20ml saline over 

20 minutes

• Nebulised salbutamol plus ipratropium together
• THREE TIMES IN 1 HOUR
• SABA

• Sabutamol 5mg/ml 10mg (2ml) OR
• Fenoterol 1mg/ml 2mg (2ml)
• Ipratropium 0.25mg/ml 500µg (2ml)

• Continuous nebulisation for 1 hour
• Start with 6ml of either salbutamol 5mg/ml solution or fenoterol 1mg/ml solution
• Single dose intravenous salbutamol 15µg/kg in 10ml saline over 10min
• CXR exclude pneumothorax.

http://www.denovomedica.com
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Remember to do a chest X-ray to exclude a 
pneumothorax. If  you see no improvement in 
these children; in other words, a rising PCO2, 
start IV salbutamol and refer to ICU.

Other adjuncts to therapy that need to be 

kept in mind is intravenous fluids. Remember 
that asthma is incredibly tiring, it’s exhaust-
ing, so to keep up with these losses, give 
30ml/kg of fluids. Salbutamol also reduces 
potassium so this needs to be monitored.

Is it anaphylactic asthma?
Keep in mind that there is a possibility of 
anaphylactic asthma. The treatment of choice 
is adrenaline; 1-1000 adrenaline given as 0.3-
0.5mg IM and up to three doses should be 
given. 

A topic that always comes up is, should anti-
biotics be given in asthma? The answer is not 
routinely. So only use this therapy if  it is indi-
cated; if  there is a clear-cut pneumonia that is 
exacerbating the asthma, that’s the time to be 
looking at antibiotics.

One of the investigations you need to do on 
the asthmatic patient that is not improving 
is a chest X-ray. This is to see if  there is a 
pneumonia that is causing the exacerbation 
or to see if  there is a pneumothorax that is 
the cause of the patient not improving.

How will a clinician know when it’s safe to 
discharge the patient? One of the first things 
to look at is, is there clinical improvement 
following the treatment that has been given? 
Is there less work at breathing, has the patient 
stopped wheezing and has their saturation 
improved? (Table 9.)

Table 9. Discharge criteria

• Assessments for adequate response to 
treatment

• Subjective symptoms markedly improved
• Not requiring further B-2 agonist treatment
• Pulse <120; RR 20; sats >92% in room air
• PEF >60% of predicted or best
• No prolonged symptoms prior to current EC 

visit
• No recurrence after recent exacerbation
• Good social factors (access, medications, 

transport)
• Adherence to medication likely.

Before discharge it is important to ensure 
the patient is comfortable with using their 
inhaler. Look at their inhaler technique. The 
other aspect is to look at the patient’s home 
environment. If  you discharge the patient, 
can they get back to hospital if  they need to? 
So now that the patient has got better and is 
being discharged, it is your responsibility to 
ensure that there is a safety net available with 
clear follow-up instructions.

Key learnings

• Clinical presentation of the asthma patient at the hospital will vary depending on the severity of the 
asthma; patients with life-threatening asthma will be drowsy, confused and exhausted

• Progressive interventions for the management of acute asthma in the emergency unit 

• Use of an MDI and spacer has been shown to be as effective as nebulisation

• IV aminophylline must be used with caution, it has a narrow therapeutic index and can easily become 
toxic

• Progressive interventions for the management of acute asthma in children

• Consider anaphylactic asthma and pneumothorax that may be causing the exacerbation

• The criteria for discharge.

Before discharge 
it is important 
to ensure the 
patient is 
comfortable 
with using their 
inhaler
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Patient case studies
Patient 1
25-year-old asthmatic lady has been brought to the emergency centre with a one-day history 
of shortness of breath and coughing. She has been using her salbutamol inhalers without any 
improvement. You start her on salbutamol and ipratropium nebulisation. You order magnesium 
sulphate infusion.

1. What investigation can you do?
A. ECG

B. Chest X-ray

C. FBC and U&E

D. Urine drug screen

Expert comment 
In patients who are not responding to conventional 
asthma treatment, do a chest X-ray to rule out other 
exacerbating factors.
You do a chest X-Ray and these are the findings:
The chest X-Ray shows a pneumothorax. If patients are 
unresponsive to conventional treatment do a chest 
X-Ray to assess possible exacerbating factors such 
as a pneumonia or pneumothorax. The patient might 
show signs of improvement with the correction of 
pneumothorax by means of inserting an intercostal chest 
drain. Pneumothorax is characterised by air between the 
lungs and the chest wall.  Spontaneous pneumothorax 
occurs when the pneumothorax is not due to trauma or 
any discernable aetiology.

Patient 2
A 10-year-old boy with a rash and wheezing. His 
mom states that he is not known to have asthma. 
On presentation, his vital signs are significant for a 
heart rate of 124 beats/min and a respiratory rate 
of 28 breaths/min. He requires oxygen therapy to 
achieve oxygen saturation of 98%. 

2. What should be the first line of treatment?
A. Loratidine

B. Salbutamol

C. Ipratropium bromide

D. Adrenalin

Expert comment 
Bronchospasm can form part of the disease pattern of anaphylaxis. If a patient presents with bronchospasm 
and other features of anaphylaxis such as gastrointestinal symptoms (abdominal cramps, nausea, vomiting) or 
urticarial rash give the first dose of adrenalin IM as per anaphylaxis protocols. Adrenalin is indicated in instances 
of anaphylactic asthma.
Adrenalin is also indicated in the peri-arrest asthmatic. Adrenalin 0.3ml of 1:1 000 solution subcutaneously.
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Patient 3
A 23-year-old lady known with asthma who has responded well to treatment with MDI beta-2 
agonist inhaler and ipratropium bromide. Her current medication is beta-2 agonist inhaler. On 
further history she tells you that she uses her inhaler twice a day for the last week as she has 
been coughing every night. She also tells you that her inhaler is empty. 

3. What medication should not be added to her discharge medication?
A. Amoxicillin

B. Prednisone

C. Inhaled corticosteroids

D. B-2 agonist inhaler

Expert comment 
Prior to discharge it is important to ensure that the patient has enough inhalant in their current inhaler. Check 
inhaler technique and ensure that the patient is comfortable in using their inhaler. If they struggle, provide the 
patient with a spacer for their MDI.
An inhaled corticosteroid is recommended by GINA for all patients with asthma.
This patient will also require a short course of systemic corticosteroids.
There is no indication for routine use of antibiotics for patients presenting with an acute exacerbation of asthma 
when there are no signs of acute bacterial lung infection as a precipitant. Only consider antibiotics in cases with 
fever, purulent sputum and clinical and/or radiological feature of pneumonia. Yellow sputum is found commonly 
in asthmatics due to high eosinophil count.

Patient 4
A 49-year-old who presented with severe asthma is receiving continuous beta-2 agonist nebu-
lisation. The patient is weak and becomes slumped over. On the cardiac monitor you notice the 
following.

4. What is the next point of care you do to confirm your suspicion?
A. Point of care ultrasound

B. Arterial blood gas

C. Troponin

D. Urine toxicology screen

Expert comment 
On the blood gas you notice that the potassium is 1.9. You replace the potassium with 40mmol of KCl IV in 
200ml normal saline at 20mmol/hr. Beta-2 agonist is a cause of hypokalaemia as it causes inward shift of 
potassium into the cells due to an effect on the membrane-bound Na/K-ATPase. Beta-2 agonists can cause 
glycogenolysis, which can result in a raised blood glucose.
If you are going to perform an arterial blood gas on your patient, don’t forget to note the serum potassium level.

Additional reading
1. Guideline for the management of acute asthma in adults: 2013 

update SAMJ March 2013, Vol. 103, No. 3

2. GINA Guidelines 2020 https://ginasthma.org

3. Pneumothorax image https://jetem.org/spontaneous_

pneumothorax/

4. ECG image https://litfl.com/hypokalaemia-ecg-library

5. Urticaria image https://bpac.org.nz/BPJ/2012/April/urticaria.aspx

Only consider 
antibiotics in 
cases with fever, 
purulent sputum 
and clinical and/
or radiological 
feature of 
pneumonia
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5 What are the key features of the airways during an asthmatic attack?
A. Increased thickness and inflammation B. Tightened smooth muscles 

C. Air trapped in the alveoli D. A and C

E. A, B and C

6 Which of the following are NOT symptoms of a mild asthma attack?
A. Able to talk in full sentences B. Prefer not to lie down

C. Comfortable to lie down

7 Which of the following is NOT a symptom of a severe asthma attack?
A. Able to talk in full sentences B. Sits in a hunched fashion

C. Uses accessory muscles to breathe 

8  Which of the following patients are at high risk of experiencing an asthma attack?
A. A history of prior emergency care events B. Patients on systemic corticosteroids

C. Extensive use of beta-2 agonists D.  A history of ‘brittle asthma’ with sudden severe 
episodes

E. A, C and D F. All of the above

9 Which of the following is NOT first line emergency unit care of an asthma attack?
A. Supplemental oxygen B. Short-acting beta agonists

C. Inhaled ipratropium bromide

10 Nebulisation is more effective than use of MDIs and spacers.
A. True B. False

11 What is the correct dosage of oral prednisone as first-line therapy for an adult?
A. 20mg/daily B. 40mg/daily

C. 60mg/daily

12 Ipratropium bromide is given at step 2 of adult asthma treatment because:
A. It stimulates the muscarinic receptors and causes vasodilation

B. It causes bronchodilation by inhibiting muscarinic receptors

13 When administering IV magnesium sulphate, the clinician should watch for:
A. Hyperkalaemia B. Sedation

C. Hypotension D. B and C

14 Severe asthma in a child may be characterised by:
A. O2 saturation less than 94% B. Silent chest

C. Marked tachycardia  D. Peak expiratory flow <60%

E. Normal conscious level F. A, B, C and D only 

G. All of the above

15 Which investigations should you perform in an asthmatic patient that is not improving?
A. Chest X-ray B. Check for possibility of anaphylactic asthma

C. Both of the above


