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ASTHMA - Definitions

“In what time does the peculiarity of the asthmatic exist? 

Manifestly it is a morbid proclivity of the musculonervous system 
of his bronchial tubes to be thrown into a state of activity. 

There is no peculiarity in the stimulus, the air breathed is the 
same to the asthmatic as the non-asthmatic. 

It is clear that the vice in asthma consists, not in the production 
of any special irritant but in the irritability of the part irritated.”

Slater  1860
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ASTHMA - Definitions

Paediatric Definition
“Episodic wheeze and/or cough in a clinical  

setting where asthma is likely and other 
rarer conditions have been excluded”

Warner et al - Management of Asthma: A consensus Statement, 1989
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A Working Definition Of Asthma

• Asthma is a chronic lung disease, which can be controlled but not 
cured.

• In clinical practice, asthma is defined by the presence of both the 
following:
• excessive variation in lung function (‘variable airflow limitation’, i.e. 

variation in expiratory airflow that is greater than that seen in healthy 
people)

• respiratory symptoms (e.g. wheeze, shortness of breath, cough, chest 
tightness) that vary over time and may be present or absent at any 
point in time.

• In young children in whom lung function testing is not 
feasible, including most preschool children, asthma is defined 
by the presence of variable respiratory symptoms.
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http://www.asthmahandbook.org.au/


Diagnosing Asthma In Children

A clinical definition of asthma in children

• Asthma is defined clinically as the combination of 
variable respiratory symptoms (e.g. wheeze, shortness 
of breath, cough and chest tightness) and excessive 
variation in lung function, i.e. variation in expiratory 
airflow that is greater than that seen in healthy 
children (‘variable airflow limitation’).
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Diagnosing Asthma In Children

There is no single reliable test (‘gold standard’) and there 
are no standardised diagnostic criteria for asthma.

The clinical diagnosis of asthma in children involves the 
consideration of:

•history of recurrent or persistent wheeze
•presence of allergies or family history of asthma and allergies
•absence of physical findings that suggest an alternative diagnosis
•tests that support the diagnosis (e.g. spirometry in children able to 
perform the test)
•a consistent clinical response to an inhaled bronchodilator or preventer.
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Beware..

It can be difficult to diagnose asthma with certainty in children 
aged 0–5 years, because:

•episodic respiratory symptoms such as wheezing and cough are 
very common in children, particularly in children under 3 years
•objective lung function testing by spirometry is usually not feasible 
in this age group
•a high proportion of children who respond to bronchodilator 
treatment do not go on to have asthma in later childhood (e.g. by 
primary school age).

• A diagnosis of asthma should not be made if cough is the only 
or predominant respiratory symptom and there are no signs of 
airflow limitation (e.g. wheeze or breathlessness).
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ASTHMA - Definitions

• Recurrent

• Reversible 

• Small Airways Narrowing

• Tim McDonald - 1998
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Normal Airway Dying from asthma

The Many Faces of Asthma

Chronic Asthma Irreversible
17-Mar-17
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Asthma Statistics

People and asthma

• 1 in 9 Australians have asthma – around 2.5 million.

• 0 – 14 yrs - Boys > Girls

• >15 yrs – Females > Males

• Increasing Asthma prevalence with decreasing SES

• Indigenous Australians is almost twice as high especially in the older 

• Prevalence significantly higher in inner regional areas

• Only 20% of people aged 15 and over have a written asthma action 
plan. 

• 41% of children (under 15) have an asthma action plan. Everyone with 
asthma should have a written asthma action plan.
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There were 419 deaths due to asthma in 2014. 
The rate of all deaths due to asthma has remained stable since 2003,
Long-term declining trend in deaths due to asthma in those aged 5-34.
Mortality rates higher in more remote areas and in areas of lower SES and Indigenous 



What is wheeze?
• Defined as a continuous, high-pitched sound coming 

from the chest during expiration

• Indicates expiratory airflow limitation

• Does not include inspiratory sounds (e.g. rattling or 
stridor)

• Wheezing should be confirmed by seeing the child while 
symptomatic 

• Consider asking parents to make an audio or video 
recording of noisy breathing, or showing parents a video 
of true wheezing and ask them whether signs match 
their child
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Normal Respiratory Patterns & Sounds

• Extra-Thoracic (URT) Obstruction
• Prolonged Inspiration/Stridor/Snuffle

• eg Croup/Adenotonsillar Hypertrophy/Pierre-Robin

• Intra-Thoracic (URT/LRT) Obstruction
• Prolonged Expiration/Wheeze

• eg Bronchiolitis, Asthma, Tracheobronchomalacia

• Stertor, Ruttles & Wheezes
• Rhonchi, Rales & Crepitations
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Normal Respiratory Patterns & Sounds

Snuffles/?Ruttles
• Harsh low - multiple pitch - Biphasic
• Upper airways / oropharynx
Stridor
• harsh, medium-pitched, inspiratory sound
• tracheal or high laryngeal obstruction 
• Prolonged Inspiration - Easy Expiration
Wheeze/Rhonchi
• High pitched polyphonic musical expiratory
• intra-thoracic / lower airways obstruction
• Easy Inspiration - Prolonged Expiration
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Steps in the diagnosis of asthma in children
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*WARI

*WARI = Wheeze associated respiratory infection/viral-induced wheeze Stein RT et al. Paed Resp Rev 2004

Differential diagnosis: Wheeze phenotypes
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If they need their rescue therapy more than half the days of the month 

they need preventers every day of the month(s)/season
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= no preventer +/- SABA

= 1st line preventer

= ICS +/- LABA
required

weeks

Frequency of symptoms

Classification Determines Therapy

Infrequent episodic

Frequent episodic & mild persistent

Moderate & severe persistent

Adapted from LTRA Handbook NAC 2003, p 4-54
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What’s wrong with this photo?
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Medication Devices
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Ciclesonide MDI 
80 & 160 ugm

Flutiform 50/5, 125/5 or 250/10 mcg

Symbicort Rapihaler
50/3, 100/3 or 200/6 ugm

Montelukast 4 & 5 mgm (10 mgm)

Symbicort Turbuhaler
100/6, 200/6 or 400/12 ugm

Breo Ellipta 100 & 200/25 ugm



Age appropriate delivery device

 Under 2 
years 

2- 4 years 5-7 years 8 years 
and older 

Puffer + 150ml spacer 
with face mask 

yes yes   

Puffer + 750ml spacer  yes yes yes 

Dry powder inhaler   possible yes 

Puffer alone    ???yes 

Chewable tablet  yes yes yes 

Nebuliser Rarely needed 
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Adapted from National Asthma Council Virtual Roadshow 2004


		

		Under 2 years

		2- 4 years

		5-7 years

		8 years and older



		Puffer + 150ml spacer with face mask

		yes

		yes

		

		



		Puffer + 750ml spacer

		

		yes

		yes

		yes



		Dry powder inhaler

		

		

		possible

		yes



		Puffer alone

		

		

		

		???yes



		Chewable tablet

		

		yes

		yes

		yes



		Nebuliser

		Rarely needed







Ventolin delivered via a spacer and tracheostomy
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MDI & Spacer - Protocol

• Dose:

• Salbutamol

• <6 yrs - 6x100ug via pMDI and small volume spacer with face 
mask

• >6 yrs - 12x100ug via pMDI and large volume spacer

• Ipratropium bromide - (1st hour)

• <6 yrs - 2x40ug

• >6 yrs - 4x40ug
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Paediatric Asthma Workshop
Emergency Management - 1 

• Oxygen
• Salbutamol 

• MDI & Spacer  V  Nebulizer ( Continuous)
• ? IVI (5 mcg/kg/min over 1 hour then 1 - 5 mcg/kg/min)

• Steroids
• Oral -Prednisolone - 2mg/kg (max 50 mg) or
• Oral - Dexamethasone – 0.3 - 0.6mg/kg (max 12mg)
• IVI - Hydrocortisone  - 8 – 10mgm/kg (max 300 mg) 

• then  4 - 5 mg/kg q6-12hrly or 
• IVI  - Methylprednisolone - 2mg/kg (max 60mg) 

• then 1mg/kg q6-12hrly
17-Mar-17
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Paediatric Asthma Workshop
Emergency Management - 2

• Nebulized Ipratropium ( Atrovent )

• 250/500 mcg @ 20/60 X 3
• Fluids

• Beware Overhydration/HypoK+/BSL 

For Life Threatening Asthma
• Magnesium Sulphate

• 25 - 100 mg/kg IVI over 20 mins

• ? Aminophylline

• Loading 10mg/kg then 0.7 - 1.1 mg/kg/hr

• CPAP
17-Mar-17
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Spirometry



TLC
VC

FRC

ERV

RV
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tidal volume (VT), 
expiratory reserve volume (ERV), and 
residual volume (RV). 
total lung capacity (TLC), functional residual capacity (FRC) and vital capacity (VC).



Flow

Expiration

Inspiration

Volume
VC

PEF

Effort Independent
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Flow

Volume

Obstruction
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Flow

Volume

Reversibility

ATS  - 12% or 200ml increase in FEV1
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Flow

Volume

Obstruction
Extra Thoracic
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Restriction

Flow

Volume
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A.P..................................



Flow Volume Loops - A.P.



L.K................



Flow Volume Loops - L.K.



J.S........................



Flow Volume Loops – J.S.



A.O..................



Flow Volume Loops – A.O.



A.O....................



Bronchoconstriction with Ciclesonide
A.H........................



Ciclesonide Challenge report for A.O.

• “Spirometry performed before and after inhalation of Ciclesonide in 
this 13 year old girl with severe sudden asthma who reports increased 
symptoms after Ciclesonide. Baseline spirometry and flow volume 
loops consistent with moderate obstructive lung disease with FEV1
63% predicted, FVC 91% predicted with FER 65%. 

• Post Ciclesonide challenge there was a 15% decrease in FEV1, and 
12% drop in FER.

• There was good response to bronchodilation with 31% increase in 
FEV1 , 9% increase in FVC with 21% increase in FER. There was a 
100% increase in MMEFR from baseline and 300% increase from post 
Ciclesonide inhalation challenge. 

• The findings support the clinical impression of bronchoconstrictor
response to Ciclesonide”



Other Therapies

• Azithromycin – anti-inflammatory / antibiotic agent used 
X 3 per week

• Nuelin SR approx. 10 mgm / kg / dose bd

• Methotrexate 5 – 10 mgm per week

• Prednisolone – alternate day

• Omalizumab

• Vitamin D
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Omalizumab

• IgE selective humanised monoclonal Ab. 

• Add-on therapy in children > 6 yrs with severe 
allergic asthma (+ documented daily 
exacerbations despite high dose inhaled 
corticosteroid, IgE > 30 IU/mL);

• management of mod-severe allergic asthma in 
adults, adolescents on inhaled steroids, with IgE
> 30 IU/mL
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Michael Woodhead BMJ 2016;355:bmj.i6391

©2016 by British Medical Journal Publishing Group



Thunderstorm Asthma

• More than 8500 people attended ED from asthma-related 
illnesses when stifling heat, a high pollen count, strong winds 
and moisture in the air combined on November 21.

• 9 people died

• (Female 20, Males 18 & 35.)

• Thunderstorm asthma has been witnessed just four times in 
the past 30 years in Melbourne, 

• For many sufferers, they had never experienced asthma in any 
form. They panicked, phoned triple-0 and waited for help.
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Thunderstorm Asthma



Who is at Risk from Thunderstorm Asthma?

• May not have been previously known to suffer asthma,

• May suffer hayfever (such as those allergic to grass pollen 
or  fungi) or other allergic conditions instead.

• Increased risk been outdoors during thunderstorms 
rather than indoors.
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Summary
• Recurrent / Reversible / Small Airways Narrowing

• http://www.asthmahandbook.org.au

• Respiratory Pattern & Sounds

• Asthma Phenotypes & Need for Preventers

• Acute Asthma Treatment

• Difficult Asthma

• Added Therapies

• Thunderstorm Asthma
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