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Figure. Steps in the diagnosis of asthma in adults

VARIABLE
RESPIRATORY
SYMPTOMS THAT
SUGGEST ASTHMA
EI'_ISJSC:EI IfND INVESTIGATIONS
EXAMINATION FOR SPECIFIC YES
ALTERNATIVE ALTERNATIVE
Table. Findings that increase DIAGNOSIS DIAGNOSIS
or decrease the probability of
asthma in adults Alternative diagnosis
. . confirmed?
Supports asthma diagnosis?
‘ YES
NO
SPIROMETRY
FEV1 before and 10-15 mins FURTHER
after bronchodilator INVESTIGATIONS NO
Revers.ible airflow limitation? Tests as indicated CONSIDER
(FEV1 increase 2200 mL Consider bronchial REFERRAL
and 212% from baseline) provocation test
Expiratory airflow limitation? Supports asthma diagnosis?

(FEV/FVC < lower limit of
normal for age)

‘ YES lYES
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Table. Findings that increase or decrease the probability of asthma in adults

Asthma is more likely to explain the symptoms if any of these apply

Asthma is less likely to explain the symptoms if any of these apply

More than one of these symptoms: Dizziness, light-headedness, peripheral tingling

o wheeze

Isolated cough with no other respiratory symptoms
breathlessness 8 p ry symp

e chest tightness Chronic sputum production
s cough
No abnormalities on physical examination of chest when symptomatic
Symptoms recurrent or seasonal (over several visits)
Symptoms worse at night or in the early morning Change in voice
History of allergies (e.g. allergic rhinitis, atopic dermatitis) Symptoms only present during upper respiratory tract infections
Symptoms obviously triggered by exercise, cold air, irritants, medicines Heavy smoker (now or in past)

(e.g. aspirin or beta blockers), allergies, viral infections, laughter
Cardiovascular disease

Family history of asthma or allergies
Normal spirometry or PEF when symptomatic (despite repeated tests)
Symptoms began in childhood
Widespread wheeze audible on chest auscultation
FEV 1 or PEF lower than predicted, without other explanation

Eosinophilia or raised blood IgE level, without other explanation

Symptoms rapidly relieved by a SABA bronchodilator

NationalAsthma
CouncilAustralia
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Table. Conditions that can be confused with asthma in adults and adolescents

Conditions characterised by wheezing

Conditions characterised by cough

Pertussis (whooping cough)

Gastro-oesophageal reflux
Rhinosinusitis/upper airway cough syndrome
Adverse effect of medicines (e.g. ACE inhibitors)
Bronchiectasis

Chronic obstructive pulmonary disease
Pulmonary fibrosis

Large airway stenosis

Habit-cough syndrome

Inhaled foreign body

asthmahandbook.org.au

Respiratory infections
COPD

Upper airway dysfunction

Conditions characterised by difficulty breathing

Breathlessness on exertion due poor cardiopulmonary fitness

Hyperventilation
Anxiety

Chronic heart failure
Pulmonary hypertension

Lung cancer

NationalAsthma
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DIAGNOSIS OF ASTHMA IN
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Figure. Steps in the diagnosis of asthma in children aged 1-5 years

EPISODIC WHEEZING WITH
INCREASED WORK OF BREATHING

¥

HISTORY AND PHYSICAL
EXAMINATION

Table. Findings that increase or decrease the probability of
asthma in children

Supports asthma diagnosis?

TREATMENT TRIAL

Trial reliever and/or preventer as indicated

Table. Classification of preschool wheeze and indications for
initiating preventer treatment in children aged 1-5 years

See: Treatment trial for preschool wheeze

Clear response to treatment?

§

PROVISIONAL DIAGNOSIS OF
ASTHMA

Manage according to frequency and
severity of symptoms. Monitor and
review response regularly.

INVESTIGATIONS FOR
SPECIFIC
ALTERNATIVE
DIAGNOSIS

Table: Findings that require
investigation in children

Table: Conditions that can be confused
with asthma in children

Alternative diagnosis confirmed?

§

CONSIDER REFERRAL

»

YES

ALTERNATIVE

DIAGNOSIS




Figure. Steps in the diagnosis of asthma in children aged 6 years and over

EPISODIC RESPIRATORY SYMPTOMS
THAT SUGGEST ASTHMA

¥

HISTORY AND PHYSICAL EXAMINATION

Table. Findings that increase or decrease the probability of asthma in children

Supports asthma diagnosis?

§

Child able to perform spirometry?
‘ NO ‘ YES

TREATMENT TRIAL SPIROMETRY

Trial reliever and/or preventer as FEV1 before and 10-15
indicated mins after

Table: Classification of asthma and bronchodilator
indications for initiating preventer
treatment in chidlren aged 6 years and over.

Reversible airflow

limitation? (FEV1 increase
See: Provisional diagnosis and treatment >12% from baseline)
trial for asthma in a child aged 6 years

or over
Clear response to treatment?

§

ASTHMA NOT
CONFIRMED

Monitor signs and

symptoms and consider
referral Start asthma treatment and review response
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ASTHMA

INVESTIGATIONS
FOR SPECIFIC
ALTERNATIVE
DIAGNOSIS

CONFIRMED
L% ALTERNATIVE

Table: Findings that require
investigation in children

Table: Conditions that can be
confused with asthma in
children

Alternative diagnosis
confirmed?

§

FURTHER
INVESTIGATIONS
Consider bronchial ALTERNATIVE

provocation test, DIAGNOSES

cardiopulmonary exercise test NO AND

and other tests as indicated REFERRAL

DIAGNOSIS

CONSIDER

Supports asthma diagnosis?

$ -

* Consider options (treatment trial or
further investigations) according to
individual circumstances, including child's
ability to do bronchial provocation test or
cardiopulmonary exercise test.
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Table. Findings that increase or decrease the probability of asthma in children

Asthma more likely Asthma less likely

More than one of: Any of:
e wheeze e symptoms only occur when child has a cold, but not between colds
o difficulty breathing e jsolated cough in the absence of wheeze or difficulty breathing
o feeling of tightness in the chest e history of moist cough
e cough e dizziness, light-headedness or peripheral tingling

e repeatedly normal physical examination of chest when symptomatic

¢ normal spirometry when symptomatic (children old enough to

AND perform spirometry)

® no response to a trial of asthma treatment

e clinical features that suggest an alternative diagnosis
Any of:

e symptoms recur frequently

e symptoms worse at night and in the early morning

e symptoms triggered by exercise, exposure to pets, cold air, damp air,
emotions, laughing

¢ symptoms occur when child doesn’'t have a cold

e history of allergies (e.g. allergic rhinitis, atopic dermatitis)

e family history of allergies

e family history of asthma

¢ widespread wheeze heard on auscultation

e symptoms respond to treatment trial of reliever, with or without a
preventer

¢ |ung function measured by spirometry increases in response to rapid-
acting bronchodilator

¢ |ung function measured by spirometry increases in response to a
treatment trial with inhaled corticosteroid (where indicated)



Table. Conditions that can be confused with asthma in children

Conditions characterised by cough

Pertussis (whooping cough)

Cystic fibrosis

Airway abnormalities (e.g. tracheomalacia, bronchomalacia)
Protracted bacterial bronchitis in young children

Habit-cough syndrome

Conditions characterised by wheezing

Upper airway dysfunction

Inhaled foreign body causing partial airway obstruction

Tracheomalacia

Conditions characterised by difficulty breathing

Hyperventilation

Anxiety

Breathlessness on exertion due to poor cardiopulmonary fitness NationaIAsth ma
CouncilAustralia
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Table. Findings that require investigations in children (part 1)

Persistent cough that is not associated with wheeze/breathlessness or

systemic disease

Onset of signs from birth or very early in life

Family history of unusual chest disease

Severe upper respiratory tract disease (e.g. severe rhinitis, enlarged tonsils
and adenoids or nasal polyps)

Crepitations on chest auscultation that do not clear on coughing

Unilateral wheeze

Systemic symptoms (e.g. fever, weight loss, failure to thrive)

asthmahandbook.org.au

Notes

Unlikely to be due to asthma

Suggests cystic fibrosis, chronic lung disease of prematurity, primary

ciliary dyskinesia, bronchopulmonary dysplasia, congenital abnormality

Should be enquired about before attributing all the signs and symptoms to
asthma

Specialist assessment should be considered

Suggest a serious lower respiratory tract condition such as pneumonia,

atelectasis, bronchiectasis

Suggests inhaled foreign body

Suggest an alternative systemic disorder

NationalAsthma
CouncilAustralia



Table. Findings that require investigations in children (part 2)

Feeding difficulties, including choking or vomiting

Inspiratory upper airway noises (e.g. stridor, snoring)

Persistent voice abnormality

Finger clubbing

Chronic (>4 weeks) wet or productive cough

Focal (localised) lung signs

Nasal polyps in child under 5 years old

Severe chest deformity

Obvious breathing difficulty, especially at rest or at night

Recurrent pneumonia

Suggests aspiration - specialist assessment should be considered

Acute stridor suggests tracheobronchitis (croup)

Suggests upper airway disorder

Suggests cystic fibrosis, bronchiectasis

Suggests cystic fibrosis, bronchiectasis, chronic bronchitis, recurrent

aspiration, immune abnormality, ciliary dyskinesia

Suggests pneumonia

Suggests cystic fibrosis

Harrison’s Sulcus and Pectus Carinatum can be due to uncontrolled

asthma, but severe deformity suggests an alternative diagnosis

Specialist assessment should be considered

Specialist assessment should be considered
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Figure. Stepped approach to adjusting asthma medication in adults

Medication

Add-on
specialised
treatments

Higher-dose combination regular
preventer (+ reliever* as needed)

Preventer options:
« Budesonide/formoterol maintenance
(medium dose) and reliever' (low dose) therapy
« ICS/LABA combination (moderate-high
dose) as maintenance therapy
Few patients

A\

Low-dose combination regular preventer

(+ reliever* as needed)

Preventer options:

« Budesonide/formoterol (low dose) maintenance-and-reliever therapy
« ICS/LABA combination (low dose) as maintenance therapy

Some patients &

’
A\

Low-dose regular preventer (+ SABA as needed)
ICS (low dose)

Most patients

As-needed
SABA only

Few Patients

« Assess each patient’s individual risk factors and comorbidities
« Advise/prescribe reliever to be carried at all times
« Provide education and a written asthma action plan
« Ask about the patient’s goals and concerns
and implement shared decision-making All patients
Notes
| : Before considering stepping up, check symptoms are due to asthma, inhaler technique is correct, and adherence is adequate

A : Consider stepping up if good control is not achieved despite good adherence and correct inhaler technique.

N : When asthma is stable and well controlled for 2—-3 months, consider stepping down (e.g. reducing inhaled corticosteroid dose, or stopping long-acting beta, agonist if inhaled corticosteroid dose is already low).

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

* Reliever means rapid-onset beta, agonist and includes: short-acting beta, agonists; low-dose budesonide/formoterol combination — only applies to patients using this combination in a maintenance-and-reliever

regimen (steps 3 and above). This combination is not classed as a reliever when used in a maintenance-only regimen.

§ At all steps: review recent symptom control and risk regularly. Manage comorbidities and individual risk factors. Manage flare-ups with extra treatment when they occur. Manage exercise-related asthma

symptoms as indicated.
T Medium dose as maintenance, low dose as reliever.

At this step$

L

Refer to respiratory physician or
severe asthma clinic, if available

L

Monitor and adjust to maintain good
control at lowest effective dose
Consider referral

Monitor and adjust to maintain good
control at lowest effective dose
Consider referral

s« Table. Guide to selecting and adjusting
asthma medication for adults and older adolescents

Monitor and adjust to maintain good
control at lowest effective dose
., Table. Definitions of ICS dose levels in adults

“R Table. Initial treatment choices (adults and adolescents
not already using a preventer)

Monitor reliever use
Reassess need for preventer

Table. Definition of levels of recent asthma symptom
. control in adults and adolescents (regardless of
current treatment regimen)
Table. Risk factors for adverse asthma outcomes
in adults and adolescents




Table. Definition of levels of recent asthma symptom control in adults and adolescents
(regardless of current treatment regimen)

Good control Partial control Poor control

All of: One or two of: Three or more of:
e Daytime symptoms <2 days per week e Daytime symptoms >2 days per week e Daytime symptoms >2 days per week
e Need for SABA reliever <2 days per week! e Need for SABA reliever >2 days per week e Need for SABA reliever >2 days per week T
* No limitation of activities e Any limitation of activities e Any limitation of activities
e No symptoms during night or on waking e Any symptoms during night or on waking e Any symptoms during night or on waking

SABA: short-acting beta, agonist
t SABA, not including doses taken prophylactically before exercise. (Record this separately and take into account when assessing management.)

Note: Recent asthma symptom control is based on symptoms over the previous 4 weeks.

NationalAsthma
CouncilAustralia
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Table. Definitions of ICS dose levels in adults

Daily dose (mcg)

Inhaled corticosteroid

Beclometasone dipropionate 1

Budesonide

Ciclesonide

Fluticasone furoate*

Fluticasone propionate

t Dose equivalents for Qvar (TGA-registered CFC-free formulation of beclometasone dipropionate).

IIHHIIIIIIIIIIIIIIIIIIIIIIIIHHHHHIIIIIIIIIIIIIIIIIIIIIIHEHIIIIIIIIIIIIIIIIIIIII

100-200

200-400

80-160

100-200

250-400

500-800

240-320

100

250-500

>400

>800

>320

200

>500

*Fluticasone furoate is not available as a low dose. TGA-registered formulations of fluticasone furoate contain a medium or high dose of fluticasone furoate and

should only be prescribed as one inhalation once daily.

Note: The potency of generic formulations may differ from that of original formulations. Check TGA-approved product information for details.

asthmahandbook.org.au
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Table. Guide to selecting and adjusting asthma medication for adults and older adolescents

Clinical situation

Newly diagnosed asthma

Good recent asthma symptom control

Partial recent asthma symptom control

Poor recent asthma symptom control

Difficult-to-treat
asthma §

Patient with risk
factors §

Consider low-dose ICS (plus SABA as needed)

If symptoms severe at initial presentation, consider one of:
e |CS plus a short course of oral corticosteroids
e ashortinitial period of high-dose ICS then step down
e (private prescription) combination ICS/LABA!

See: Table. Initial treatment choices (adults and adolescents not already using a preventer)

If maintained 2-3 months, no flare-up in previous 12 months and low risk for flare-ups, step down where
possible (unless already on low-dose ICS)

Review inhaler technique and adherence - correct if suboptimal

If no improvement, consider increasing treatment by one step and reviewing (if still no improvement,
return to previous step, review diagnosis and consider referral)

Review inhaler technique and adherence - correct if suboptimal
Confirm that symptoms are likely to be due to asthma

Consider increasing treatment until good asthma control is achieved, then step down again when possible

Consider referral for assessment or add-on options

Tailor treatment to reduce individual risk factors

t Check the Pharmaceutical Benefits Scheme for subsidisation status; criteria for some asthma medicines differ between age

groups and indications

1 Poor recent asthma symptom control despite ICS/LABA combination at high-medium dose. Nat|ona|ASthma _
§ Risk factors for asthma events or adverse treatment effects, irrespective of level of recent asthma symptom control. CouncilAustralia

asthmahandbook.org.au




Table. Initial treatment choices (adults and adolescents not already using a preventer)

(part 1)

Clinical situation

Suggested starting regimen t

Alternative options and notes

Symptoms less than twice per month and no flare-

SABA as needed

up that required oral corticosteroids within
previous 12 months

Symptoms twice per month or more

Waking due to asthma symptoms at least once
during the past month

Regular ICS starting at a low dose (plus SABA

as needed)

Regular ICS starting at a low dose (plus SABA

as needed)

Montelukast?

Cromones?

If patient also has frequent daytime symptoms
consider either of:
¢ medium- to high-dose ICS (plus SABA as
needed)
e (private prescription) combination low-
dose ICS/LABA*

T When prescribing inhaled asthma medicines, take into account the person’s preferences, ability to use the device, and cost issues.
§ Requires multiple daily doses and daily maintenance of inhaler.
f # Check the Pharmaceutical Benefits Scheme for subsidisation status; criteria for some asthma medicines differ between age groups and indications

asthmahandbook.org.au
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Table. Initial treatment choices (adults and adolescents not already using a preventer)
(part 2)

Oral corticosteroids required for an asthma flare- Regular ICS starting at a low dose (plus SABA
up within the last 12 months (even if symptoms as needed)

infrequent, e.g. less than twice per month on

average)

History of artificial ventilation or admission to an Regular ICS starting at a low dose (plus SABA
intensive care unit due to acute asthma (even if as needed)

symptoms infrequent, e.g. less than twice per
A Monitor frequently

month on average)
Patient not currently taking a preventer whose Regular ICS (plus SABA as needed) Consider (private prescription) combination
symptoms are severely uncontrolled or very ICS/LABA?
For very uncontrolled asthma at presentation
troublesome

(e.g. frequent night waking, low lung function),
consider (either of):
e high-dose ICS (then down-titrate when
symptoms improve)
e ashort course of oral corticosteroids in
addition to ICS

T When prescribing inhaled asthma medicines, take into account the person’s preferences, ability to use the device, and cost issues.
§ Requires multiple daily doses and daily maintenance of inhaler.

f # Check the Pharmaceutical Benefits Scheme for subsidisation status; criteria for some asthma medicines differ between age groups and indications

NationalAsthma
CouncilAustralia
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Table. Risk factors for adverse asthma outcomes in adults and adolescents (part 1)

Medical history

Factors associated with increased Poor asthma control

risk of flare-ups
Any asthma flare-up during the

previous 12 months

Other concurrent chronic lung

disease

Factors associated with increased Intubation or admission to

risk of life-threatening asthma intensive care unit due to asthma

(ever)

2 or more hospitalisations for

asthmain past year

3 or more ED visits for asthma in

the past year

Hospitalisation or ED visit for

asthmain the past month

High short-acting beta, agonist
use
e Dispensing of 3 or more
canisters in a year (average
1.6 puffs per day) is associated
with increased risk of flare-

ups in adults and children.

Dispensing 12 or more
canisters in a year (average
6.6 puffs per day) is associated
with increased risk of asthma
death.

Investigation findings Other factors

Poor lung function (even if few Exposure to cigarette smoke

symptoms) (smoking or environmental

exposure)
Difficulty perceiving airflow
limitation or the severity of flare- Socioeconomic disadvantage

ups
Use of illegal substances

Eosinophilic airway inflammation®
Major psychosocial problems

Mental illness

Sensitivity to an unavoidable Inadequate treatment

allergen (e.g. Alternaria species of

Experience of side-effects of OCS

common moulds) —
use (may contribute to under-
treatment or delayed presentation

to hospital during flare-ups)

Lack of written asthma action plan
Socioeconomic disadvantage
Living alone

Mental illness

Use of alcohol or illegal

substances

Poor access to health care (e.g.

rural/remote region)

§ White cell differential
count on a peripheral blood
sample is not routinely
recommended in the
investigation and
management of asthma,
except for patients with
severe refractory asthma. In
research studies, peripheral
blood eosinophilia suggests
the presence of eosinophilic
airway inflammation.

NationalAsthma
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Table. Risk factors for adverse asthma outcomes in adults and adolescents (part 2)

History of delayed presentation to

hospital during flare-ups

History of sudden-onset acute

asthma

Cardiovascular disease

Factors associated with accelerated Chronic mucus hypersecretion Poor lung function Exposure to cigarette smoke
decline in lung function (smoking or environmental
Severe asthma flare-upina Eosinophilic airway inflammation®
exposure)

patient not taking ICS

Occupational asthma

Factors associated with treatment- Long-term high-dose ICS Anxiety disorder (due to increased
related adverse events sensitivity to asthma symptoms
Frequent use of OCS and reluctance to reduce ICS dose

when asthma well controlled)

Euphoriawith OCS use

§ White cell differential count on a peripheral blood sample is not routinely recommended in the investigation and management of asthma, except for patients
with severe refractory asthma. In research studies, peripheral blood eosinophilia suggests the presence of eosinophilic airway inflammation.

NationalAsthma
CouncilAustralia
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Table. Management of risk factors for adverse asthma outcomes in adults (part 1)

Risk factor

Any risk factor for flare-ups

Hospitalisation or ED visit for asthma or any asthma
flare-up during the previous 12 months

History of intubation or intensive care unit
admission for asthma

Hospitalisation or ED visit for asthma in the past
month

High SABA use (>3 canisters per year)

t In addition to actions applicable to all risk factors

asthmahandbook.org.au

Clinical action 1

Check patient has an appropriate action plan
Carefully check inhaler technigue and adherence, and identify any barriers to good adherence

Review frequently (e.g. every 3 months)

Ask about triggers for flare-ups, and lead time

Ensure action plan recommends early medical review when asthma worsens

Emphasise importance of maintaining regular ICS use after symptoms improve

Confirm that patient has resumed using SABA only when needed for symptoms

Check lung function

If SABA use appears to be habitual, investigate causes and consider alternative strategies, e.g.

short-term substitution of ipratropium for SABA

NationalAsthma
CouncilAustralia



Table. Management of risk factors for adverse asthma outcomes in adults (part 2)

Long-term high-dose ICS

Poor lung function (even if few symptoms)

Sensitivity to unavoidable allergens (e.g. Alternaria
species of common moulds)

Exposure to cigarette smoke (smoking or
environmental exposure)

Difficulty perceiving airflow limitation or the
severity of exacerbations
No current written asthma action plan

t In addition to actions applicable to all risk factors

asthmahandbook.org.au

Consider gradual reduction of ICS dose if symptoms stable
Monitor regularly (e.g. assessment of bone density, regular eye examinations)

For local side-effects, ensure inhaler technique is appropriate

Consider 3-month trial of higher ICS dose, then recheck lung function

Consider referral for detailed specialist investigation

Refer for further investigation and management

Emphasise the importance of avoiding smoke
Provide quitting strategies
Consider increasing ICS dose (higher dose of ICS likely to be necessary to control asthma)

Refer for assessment of asthma-COPD overlap

Regular PEF monitoring

Action plan should recommend early review and measurement of lung function

Provide and explain written asthma action plan

NationalAsthma
CouncilAustralia
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Table. Definition of levels of recent asthma symptom control in children (regardless of
current treatment regimen)

All of: Any of: Either of:

e Daytime symptoms’ <2 days per week o Daytime symptoms’ >2 days per week ¢ Daytime symptomsT >2 days per week
(lasting only a few minutes and rapidly (lasting only a few minutes and rapidly (lasting from minutes to hours or recurring,
relieved by rapid-acting bronchodilator) relieved by rapid-acting bronchodilator) and partially or fully relieved by SABA

¢ No limitation of activities* ¢ Any limitation of activities* reliever)

e No symptoms? during night or when wakes e Any symptoms during night or when wakes e >3 features of partial control within the
up up’t same week

* Need for SABA reliever” <2 days per week * Need for SABA reliever” >2 days per week

SABA: short-acting beta, agonist

t e.g. wheezing or breathing problems

¥ child is fully active; runs and plays without symptoms

§ including no coughing during sleep

# not including doses taken prophylactically before exercise. (Record this separately and take into account when assessing management.)
* e.g. wheeze or breathlessness during exercise, vigorous play or laughing

t1 e.g. waking with symptoms of wheezing or breathing problems

Notes:
Recent asthma control is based on symptoms over the previous 4 weeks. Each child’s risk factors for future asthma outcomes should also be assessed and taken
into account in management.

Validated questionnaires can be used for assessing recent symptom control:
Test for Respiratory and Asthma Control in Kids (TRACK) for children < 5 years
Childhood Asthma Control Test (C-ACT) for children aged 4-11 years

NationalAsthma
CouncilAustralia
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https://www.jacionline.org/article/S0091-6749(09)00212-7/fulltext
https://www.asthma.com/additional-resources/childhood-asthma-control-test.html

Table. Definitions of ICS dose levels in children

Inhaled corticosteroid Daily dose (microg)

Beclometasone dipropionate T 100-200 >200 (maximum 400)
Budesonide 200-400 >400 (maximum 800)
Ciclesonide 80-160 >160 (maximum 320)
Fluticasone propionate 100-200 >200 (maximum 500)

t Dose equivalents for Qvar (TGA-registered CFC-free formulation of beclometasone dipropionate)
¥ Ciclesonide is registered by the TGA for use in children aged 6 and over

NationalAsthma
CouncilAustralia
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Table. Classification of preschool wheeze and indications for preventer treatment in

children aged 1-5

Severity of flare-ups Frequency of symptoms

Symptoms every 6 months Symptoms every 3-4 Symptoms every

or less months 4-6 weeks

Mild flare-ups Not indicated Not indicated Consider

(managed with salbutamol in

community)

Moderate-severe flare-ups Indicated Indicated Indicated

(require ED care/oral

corticosteroids)

Life-threatening flare-ups Indicated Indicated Indicated

(require hospitalisation or PICU)

PICU: paediatric intensive care unit; ED: emergency department

Indicated: Prescribe preventer and monitor as a treatment trial. Discontinue if ineffective.

Not indicated: Preventer is unlikely to be beneficial

Consider prescribing preventer according to overall risk for severe flare-ups

Symptoms: wheeze, cough or breathlessness. May be triggered by viral infection, exercise or inhaled allergens

Flare-up: increase in symptoms from usual day-to-day symptoms (ranging from worsening asthma over a few days to an acute asthma episode)
Preventer options: an inhaled corticosteroid (low dose) or montelukast

[!] Advise parents/carers about potential adverse behavioural and/or neuropsychiatric effects of montelukast

Notes:

Preventer medication is unlikely to be beneficial in a child whose symptoms do not generally respond to salbutamol

In children taking preventer, symptoms should be managed with a short-acting inhaled beta, agonist reliever (e.g. when child shows difficulty breathing).

Symptoms at least once

per week

Indicated

Indicated

Indicated

NationalAsthma
CouncilAustralia



Table. Classification of asthma and indications for initiating preventer treatment in
children aged 6-11

Severity of flare-ups

Mild flare-ups

{almost always managed with
salbutamol in community)

Moderate-severe flare-ups

{>2 in past year requiring ED or oral
corticosteroids)

Life-threatening flare-ups

(require hospitalisation or PICU)

Average frequency of flare-ups and symptoms between flare-ups

Infrequent intermittent
Flare-ups every 6 weeks or less and

no symptoms between flare-ups

Mot indicated

Consider

Indicated

Frequent intermittent
Flare-ups more than once every 6
weeks and no symptoms between

flare-ups

Consider

Indicated

Indicated

Persistent

Between flare-ups (any of):

* Daytime symptomst more than
once per week

* Night-time symptomst more than
twice per month

* Symptoms restrict activity or sleep

Indicated

Indicated

Indicated

Preventer should be started as a treatment
trial. Assess response after 4—6 weeks and
review before prescribing long term.

ED: emergency department

Indicated: Prescribe preventer and monitor
as a treatment trial. At follow-up,
discontinue if ineffective

Not indicated: Preventer is unlikely to be
beneficial

Consider prescribing preventer according
to overall risk for severe flare-ups

¥ Symptoms between flare-ups. A flare-up
is defined as a period of worsening asthma
symptoms, from mild (e.g. symptoms that
are just outside the normal range of
variation for the child, documented when
well) to severe (e.g. events that require
urgent action by parents/carers and health
professionals to prevent a serious outcome
such as hospitalisation or death from
asthma).

NationalAsthma
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Figure. Stepped approach to adjusting asthma medication in children aged 1-5 years

Medication

Add-on
specialised

treatments

Stepped-up regular preventer
(+ reliever as needed)

’ Preventer options:
- ICS (low dose) + montelukast
f - ICS (high paediatric dose)*
Very few children &

Regular preventer
(+ reliever as needed)

Preventer options:

- ICS (low dose)
- Montelukast

Some children

As-needed reliever only
SABA

- Advise/prescribe reliever to be carried at all times

- Assess each patient’s individual risk factors and comorbidities

- Ask parents about their goals and concerns, and implement
shared decision-making

- Provide education and a written asthma action plan
All patients

Notes

Most children

| . Before considering stepping up, check symptoms are due to asthma, inhaler technique is correct, and adherence is adequate

A : Consider stepping up if good control is not achieved despite good adherence and correct inhaler technique.

\ : Consider stepping down when asthma is stable and well controlled for more than 6 months.

ICS: inhaled corticosteroid; SABA: short-acting beta, agonist

At this step §

Refer to paediatric respiratory physician
or paediatrician

Monitor and adjust to maintain control
at lowest effective dose
Consider referral

3 Table. Reviewing and adjusting preventer
treatment for children aged 1 - 5 years

Monitor and adjust to maintain control at
lowest effective dose

.,  Classification of preschool wheeze and indications
"} for preventer treatment in children aged 1-5

Table. Definitions of ICS dose levels in children

Monitor reliever use
Consider need for preventer

Table. Definition of levels of recent asthma
symptom control in children (regardless of current
®y treatment regimen)

Table. Risk factors for life-threatening
asthma flare-ups

§ At all steps: Review recent symptom control and risk regularly. Manage flare-ups with extra treatment when they occur. Manage exercise-related asthma symptoms as indicated.

# Consultation with a specialist is recommended before prescribing high-dose inhaled corticosteroids in children aged 5 and under.



Figure. Stepped approach to adjusting asthma medication in children aged 6-11 years

Medication

Add-on
specialised

treatments

Stepped-up regular preventer
(+ reliever as needed)

’ Preventer options:
- ICS (high paediatric dose)
- ICS/LABA combination (low dose)
A - ICS (low dose) + montelukast , &
Few children

Regular preventer
(+ reliever as needed)

Preventer options:
- ICS (low dose)

ﬂ - Montelukast
Some children

As-needed reliever only
SABA

- Advise/prescribe reliever to be carried at all times

- Assess each patient’s individual risk factors and comorbidities

- Ask parents (and children, when appropriate) about their goals
and concerns, and implement shared decision-making

- Provide education and a written asthma action plan

All patients

Notes

| : Before considering stepping up, check symptoms are due to asthma, inhaler technique is correct, and adherence is adequate. Consider modifiable factors contributing to asthma symptoms (e.g.

exposure to tobacco smoke or allergens, obesity or overweight).

A : Consider stepping up if good control is not achieved despite good adherence and correct inhaler technique.
\ : Consider stepping down when asthma is stable and well controlled for more than 6 months.

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

At this step$

Refer to paediatric respiratory physician or
paediatrician

Monitor and adjust to maintain control
at lowest effective dose
Consider referral

sk Table. Reviewing and adjusting preventer
treatment for children aged 6 years and over

Monitor and adjust to maintain control
at lowest effective dose

Table. Initial preventer treatment for
Xy children 6 years and over

Table. Definitions of ICS dose levels in children

Monitor reliever use
Consider need for preventer

Table. Definition of levels of recent asthma
. symptom control in children (regardless of current
R} treatment regimen)

Table. Risk factors for life-threatening
asthma flare-ups

§ At all steps: Review recent symptom control and risk regularly. Manage flare-ups with extra treatment when they occur. Manage exercise-related asthma symptoms as indicated.



Table. Risk factors for life-threatening asthma flare-ups in children

Asthma-related factors

Poor asthma control

Admission to hospital in preceding 12 months
History of intubation for acute asthma
Over-use of short-acting beta, agonist reliever
Abnormal spirometry findings

Reversible expiratory airflow limitation on spirometry despite treatment
Poor adherence to preventer

Incorrect inhaler technique for preventer

Poor adherence to asthma action plan
Exposure to clinically relevant allergens

Exposure to tobacco smoke

Other clinical factors
Allergies to foods, insects, medicines

Obesity

Family-related factors
Frequent failure to attend consultations/lack of follow-up after an acute flare-up

Significant parental psychological or socioeconomic problems

Parent/carer unequipped to manage asthma emergency NationaIAsth ma
CouncilAustralia
asthmahandbook.org.au
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Table. Rapid primary assessment of acute asthma in adults and children

Mild/Moderate Life-threatening

Canwalk, speak whole sentences in one breath Any of these findings: Any of these findings:
) ) e Use of accessory muscles of neck or e Reduced consciousness or collapse
(For young children: can move around, speak in . , o .
intercostal muscles or 'tracheal tug' during e Exhaustion
phrases) N . .
inspiration or subcostal recession e Cyanosis
Oxygen saturation >94% (‘abdominal breathing') e Oxygen saturation <90%
¢ Unable to complete sentences in one e Poor respiratory effort, soft/absent breath
breath due to dyspnoea sounds
e Obvious respiratory distress
e Oxygen saturation 90-94%
Notes

If features of more than one severity category are present, record the higher (worse) category as overall severity level.

The severity category may change when more information is available (e.g. pulse oximetry, spirometry) or over time.

The presence of pulsus paradoxus (systolic paradox) is not a reliable indicator of the severity of acute asthma.

Oxygen saturation measured by pulse oximetry. If oxygen therapy has already been started, it is not necessary to cease oxygen to do pulse oximetry.

Oxygen saturation levels are a guide only and are not definitive; clinical judgment should be applied.

Definitions of severity classes for acute asthma used in this handbook may differ from those used in published clinical trials and other guidelines that focus on, are or restricted to, the

management of acute asthma within emergency departments or acute care facilities.

NationalAsthma
CouncilAustralia
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Figure. Managing acute asthma in adults (part 1)

IMMEDIATELY

WITHIN
MINUTES

ASSESS SEVERITY AND START BRONCHODILATOR
A\ Consider anaphylaxis and manage if suspected
"R Table. Rapid primary assessment of acute asthma in adults and children

Mild/Moderate

Can walk and speak whole
sentences in one breath

Give 4-12 puffs salbutamol (100
microg per actuation) via pMDI
plus spacer

REASSESS SEVERITY

¥

Severe
Any of: unable to speakin
sentences, visibly breathless,
increased work of breathing,
oxygen saturation 90-94%

Life-threatening
Any of: drowsy, collapsed,
exhausted, cyanotic, poor
respiratory effort, oxygen

saturation less than 90%

Salbutamol 12 puffs (100 mcg per
actuation) via pMDI plus spacer
Ipratropium 8 puffs (21 microg/
actuation) via pMDI plus spacer

OR

Use intermittent nebulisation if patient
cannot breathe through spacer.

Give 5 mg nebule salbutamol. Add 500
microg ipratropium to nebulised
solution.

Drive nebuliser with air unless oxygen
needed

Start oxygen

Titrate to target oxygen saturation
93-95%

Salbutamol 2 x 5 mg nebules via
continuous nebulisation.

Ipratropium 500 microg added to
nebulised solution.

Start oxygen
Titrate to target oxygen saturation of
5%

ARRANGE IMMEDIATE
TRANSFER TO
HIGHER-LEVEL CARE
Notify senior staff

Ventilate if required (NPPV or
intubate and ventilate

3% Figure. Initial management of
life-threatening acute asthma in
adults and children

"R Table. Secondary severity assessment of acute asthma in adults and children aged 6 years and over

4

4

In non-acute care settings, arrange immediate transfer if no improvement

$

¥

CONTINUE BRONCHODILATOR

Repeat dose every 20-30 mins for first
hour if needed or sooner as needed

$

Repeat dose every 20 minutes for first
hour (3 doses) or sooner as needed

\ 4

Continuous nebulisation until
dyspnoea improves.

Then consider changing to pMDI plus
spacer or intermittent nebuliser
(doses as for Severe)

¥

IF POOR RESPONSE, ADD IV MAGNESIUM SULFATE

10 mmol diluted (2.5 g) in a compatible solution as a single IV infusion over 20 minutes

CONSIDER OTHER ADD-ON TREATMENT OPTIONS

¥

"R Table. Add-on treatment options for acute asthma

Arrange immediate transfer to higher-level care if no improvement or worsening

¥
 Arracgs tuodiste transhrtotighac-vsicare Ko covementor wosewig |
$

NationalAsthma
CouncilAustralia
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Figure. Managing acute asthma in adults (part 2)

| 3
JLE START SYSTEMIC CORTICOSTEROIDS
RS Oral prednisolone 37.5-50 mg then continue 5-10 days
° . OR, if oral route not possible

Hydrocortisone 100 mg IV every 6 hours

A 4

REASSESS RESPONSE TO TREATMENT (1 HOUR AFTER STARTING BRONCHODILATOR)

Perform spirometry (if patient capable)

Repeat pulse oximetry
Check for dyspnoea while supine

HOUR Dyspnoea resolved Symptoms and signs Persisting severe or
T unresolved life-threatening
Any of: any persisting dyspnoea, acute asthma
inability to lie flat without dyspnoea,
o BSE RVE FEV1 <60% predicted,
for more than 1 hour after dyspnoea
resolves

POST-ACUTE CARE

ARRANGE HOSPITAL
ADMISSION

TRANSFER TO
HIGHER-LEVEL
CARE

Ensure person (or carer) is able to
monitor and manage asthma at home

Provide oral prednisolone for ‘
5-10days
Ensure person has regular inhaled CONTl NUE

corticosteroid

Check and coach in correct inhaler BRONCHODI LATOR

technique AND ADD-ON USS TRANSFER
Provide spacer if needed TREATMENT TRIEVAL WITH
Provide interim asthma action plan -IVS Table. Add-on treatment R ME DICAL
Advise/arrange follow-up review options for acute asthma

NationalAsthma
CouncilAustralia
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Figure. Managing acute asthma in children (part 1)

IMMEDIATELY | ASSESS SEVERITY AND START BRONCHODILATOR

/\ Consider anaphylaxis and manage if suspected

%y, Table. Rapid primary assessment of acute asthma in adults and children

A 4
Severe

Any of: unable to speak in sentences,
visibly breathless, increased work of
breathing, oxygen saturation 90-94%

A 4
Mild/Moderate

Can walk and speak whole sentences
in one breath (Young children: can
move about and speak in phrases)

Life-threatening

Any of: drowsy, collapsed, exhausted,
cyanotic, poor respiratory effort,
oxygen saturation less than 90%

WITHIN

Give salbutamol (100 microg per
actuation) via pMDI plus spacer (plus
mask for younger children)

&years and over: 4-12 puffs

1-5 years: 2-6 puffs

Asthma is less likely to be the
cause of zing ininfants less
than 12 months old. Monitor
closely. If symptoms do not
respond, reconsider the diagnosis
and contact a pacdiatrician.

REASSESS SEVERITY

Salbutamel (100 microg per
actuation) via pMDI plus spacer (plus
mask for infants)

6=11years: 12 puffs

1-5 years: 6 puffs

Ipratropium (21 microg/actuation) via
pMDI plus spacer (plus mask for
infants)

6-11years: 8 puffs

1-5years: 4 puffs

OR

Salbutamol via intermittent
nebulisation driven by oxygen if
patient cannot breathe through
spacer + mask.

6-11years: 5 mg nebule salbutamol.
Add ipratropium 500 microg to
nebulised solution.

1-5 years: 2.5 mg nebule salbutamol.
Add ipratropium 250 microg to
nebulised solution.

Start oxygen

Titrate to target oxygen saturation of
at least 95%

Salbutamol via continuous

bulisation driven by oxyg
6-11years: 2 x 5 mg nebules. Add
ipratropium 500 microg to nebulised
solution.
1-5 years: use 2 x 2.5 mg nebules. Add
ipratropium 250 microg to nebulised
solution,
Start oxygen
Titrate to target oxygen saturation of at
least 95%

ARRANGE IMMEDIATE

TRANSFER TO

HIGHER-LEVEL CARE

Motify senlor staff

Ventilate if required (NPPV or

intubate and ventilate)

s Figure. Initial management of

“W life-threatening acute asthma in
adults and children

MINUTES

ssment of acute asthma in adults and childre
sment of acute asthma in children 0-5 years

$ $
CONTINUE BRONCHODILATOR

Repeat dose every 20-30 mins for first
hour if needed (or sooner as needed)

& years and over

Continuous nebulisation until
breathing difficulty imp

Repeat dose every 20 minutes for first
hour (3 doses) or sooner as needed

$

IF POOR RESPONSE, ADD IV MAGNESIUM SULFATE

2years and over: 0.1-0.2 mmol/kg (maxiumum 10 mmol; 2 g) diluted in a compatible solution as a single IV infusion over 20 minutes.

$

CONSIDER OTHER ADD-ON TREATMENT OPTIONS

"‘; Table. Add-on treatment options for acute asthma

Arrange immediate transfer to high wvel care if no improvement or worsening

Then consider changing to pMDI plus
spacer or intermittent nebuliser
(doses as for Severe)

NationalAsthma
CouncilAustralia
\/




Figure. Managing acute asthma in children (part 2)

I A 4

Lil:]lLl START SYSTEMIC CORTICOSTEROIDS
Fl RST Oral prednisclone 1 mg/kg (max 50 mg) for 3=5 days
LoV B o if oral route not possible
Hydrocortisone IV 4-5 mg/kg (max 300 mg) every 6 hours on day 1, then every 12 hours on day 2, then once on day 3
OR
Methylprednisolone IV 1 mg/kg (max 60 mg) every 6 hours on day 1, then every 12 hours onday 2, then once onday 3

Jj) For children 1-5 years, avoid systemic corticosteroids if mild/moderate wheezing responds to initial bronchedilator treatment

. 4

REASSESS RESPONSE TO TREATMENT (1 HOUR AFTER STARTING ERONCHODILATOR)

Perform spirometry (if child capable)
Repeat pulse oximetry

$ ¥

i No breathing difficulty Breathing difficulty persists

o

ARRANGE HOSPITAL
ADMISSION

CONTINUE
BRONCHODILATOR
AND ADD-ON
TREATMENT

3 Table. Add-on treatment
aptions for acute asthma

I Breathing Persisting
OBSERVE - ‘ difficulty » severe or
for more than 1 hour after breathing iste . .
difficulty resolves PN life-threateni ng
acute asthma

[]

POST-ACUTE CARE TRANSFER TO
Ensure parents are able to monitor £GH ER-LEVEL
and manage asthma at home R E

Provide oral prednisolone for

3days ) No breathing
Ensure child has regular inhaled - dlfficu't‘[ for more

preventer if indicated
than one hour

Check and coach in correct inhaler
technique ss SFE R
Provide spacer if needed WITH

Provide interim asthma action plan AL
Advisefarrange follow-up review

NationalAsthma
CouncilAustralia
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Figure. Initial management of life-threatening acute asthma in adults and children (part 1)

SEVERITY ASSESSED AS LIFE-THREATENING ACUTE ASTHMA

Any of these findings:

o drowsy ® poor respiratory effort

e collapsed e soft/absent breath sounds
e exhausted ® oxygen saturation <90%

e cyanotic

A Consider anaphylaxis and manage if suspected

A Consider adrenaline if the patient is unresponsive, cannot inhale bronchodilators,
or is considered to be peri-arrest

W

GIVE SALBUTAMOL VIA CONTINUOUS NEBULISATION

CHILDREN 1-5 YEARS CHILDREN 6-11 YEARS ADULTS AND ADOLESCENTS
Salbutamol 2 x 2.5 mg nebules at a time Salbutamol 2 x 5 mg nebules at a time Salbutamol 2 x 5 mg at a time
Ipratropium 250 microg added to Ipratropium 500 microg added to Ipratropium 500 microg added to
nebulised solution nebulised solution nebulised solution

Use oxygen to drive nebuliser* Use oxygen to drive nebuliser* Use oxygen to drive nebuliser*
Maintain SaO, 295% Maintain SaO, 295% Titrate oxygen to target SaO, 93-95%

in adults/295% in adolescents

*Piped oxygen or oxygen cylinder fitted with a high-flow regulator (6 L/min)
Sa0,: Oxygen saturation

A 4

ARRANGE IMMEDIATE TRANSFER TO HIGHER-LEVEL CARE AREA
NOTIFY SENIOR STAFF

REASSESS IMMEDIATELY AFTER STARTING SALBUTAMOL

Marked improvement Some improvement No improvement or worsening

VENTILATE

NPPV OR INTUBATION .
AS REQUIRED NationalAsthma

CouncilAustralia
asthmahandbook.org.au T—




Figure. Initial management of life-threatening acute asthma in adults and children (part 2)
C C i

Marked improvement Some improvement No improvement or worsening

VENTILATE

NPPV OR INTUBATION
AS REQUIRED

¥
CONTINUE SALBUTAMOL AND MONITORING

¥

CONTINUE ADD MAGNESIUM SULFATE IV
BRONCH ODl L ATO R Dilute in compatible solution as single IV infusion over 20 minutes
AN D MON |T°R| NG Adults and adolescents: 10 mmol

When breathing improves, consider Children 2-12 years: 0.1-0.2 mmol/kg (max 10 mmol)

changing salbutamol route of delivery:

pMDI PLUS SPACER I I

Adults and children 6 years and over:

12 puffs (100 microg/actuation) every _ . Marked . .
20 minutes lmprovement No |mprovement or worsening

Children 0-5 years: ‘
6 puffs (100 microg/actuation) every

20 minutes

or CONTINUE SALBUTAMOL AND IPRATROPIUM
INTERMITTENT NEBULISATION BY CONTINUOUS NEBULISATION*

Qi‘gt:;,“u‘f;:i';’;;;:;?:u’:;"d CONSIDER THE NEED FOR NPPV OR
INTUBATION AND VENTILATION

Children 0-5 years:

2> mgnsbule svary 20 minutes ARRANGE TRANSFER/RETRIEVAL TO ICU

* Salbutamol IV infusion can be considered in critical care units. Follow your
‘ hospital/organisation’s protocol for dosage and delivery.

REASSESS SEVERITY

Monitor blood electrolytes, heart rate and acid/base balance
A (blood lactate)

Salbutamol toxicity can occur with either the inhaled or IV route of
administration. Risk may be increased when the inhaled and IV routes
are used concomitantly.

ste_ Figure. Managing acute asthma in adults
Figure. Managing acute asthma in children

NationalAsthma
CouncilAustralia
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Table. Troubleshooting checklist

Is the patient taking the medicine correctly?

O s the person taking the medicine/s?
O Arethere any reasons the person may be missing some or all doses? (e.g. cost, psychosocial reasons)
O Is the person’s inhaler technique correct?

O Is the type of inhaler device right for the person?

Is the current treatment appropriate?

O s the type of preventer right for the individual?
O Is the prescribed dose of preventer likely to be effective?

Is the person able to self-manage effectively?

O Is the written asthma action plan up to date and does the person know how to follow it?
O s the person receiving conflicting advice from other health professionals?

O |5 the person unable to manage their asthma due to life events, low health literacy, personal circumstances or other psychosocial factors?

Are the symptoms due to asthma?

O Is the diagnosis correct?

O Are other conditions present?

Is the person exposed to unidentified triggers?

O Doesthe personsmoke?

O Is the person exposed to other people’s tobacco smoke or other smoke?
O Does the person know what triggers their asthma symptoms?

O Consider:

cigarette smoke

allergens (e.g. animals, pollens, workplace materials)
cold/dry air

indoor and outdoor pollution

medicines (including complementary medicines)
food chemicals/additives (if person is intolerant)
viral respiratory tract infections

comorbid medical conditions

extreme emotions

hormaonal changes

OO0o0oDO0O0OO0OO0OO0ODO0ODO

NationalAsthma
CouncilAustralia
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Table. Summary of asthma triggers

Avoidable triggers

Always avoid

Cigarette smoke

Avoid or reduce where possible

Allergens (if person is sensitised and relevant avoidance strategies are
practical and shown to be effective)

+ Animal allergens [e.g. pets, animals in workplace)

s Cockroaches

* House dust mite

* Moulds

o Occupational allergens

+ Pollens

Airborne/environmental irritants
« Cold/dry air
* Fuel combustion (nitrogen dioxide-emitting gas heaters)
¢ Home renovation materials
+ Household aerosols
+ Moulds (airborne endotoxins)
* Occupational irritants
* QOutdoor industrial and traffic pollution
o Perfumes/scents/incense
* Smoke (any, including bushfires, vegetation reduction fires, indoor
wood fires)
¢ Thunderstorms in spring and early summer (grass pollen)

Certain medicines
o Aspirin and NSAIDs (in patients with aspirin-exacerbated respiratory

disease)
e Betablockers®
¢ Bee products (pollen, propolis, royal jelly)
* Echinacea

Dietary triggers
. # Food chemicals/additives (if person is intolerant)
* Thermal effects (2.2 cold drinks)

Unavoidable triggers

Do not avoid

Exercise

Laughter

Manage

Respiratory tract infections

Certain medicines
e Aspirin (when given for purpose of dese nsit‘|5.=1tic:-r1}-r
* Anticholinesterases and cholinergic agents

Comorbid medical conditions
» Allergic rhinitis/rhinosinusitis
+ Gastro-oesophageal reflux disease
« Nasal polyposis
+ Ohbesity
+ Upper airway dysfunction

Physiological and psychological changes
» Extreme emotions
* Hormonal changes (e.g. menstrual cycle)
* Pregnancy
o Sexual activity

T Requires close specialist supervision. If
indicated for acute cardiac events, must
be given under specialist supervision
and started at low dose.

NationalAsthma
CouncilAustralia
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