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You’ll automatically be muted with 
camera off during the webinar

Use the group chat feature to ask 
questions and please like any questions 
that you would like answered.

This session is being recorded. A link will 
be available on the HLP website with any 
slides
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How to do a great asthma 
review

Dr Will Carroll
Consultant Respiratory Paediatrician & Reader in Child Health



PLEASE get it right

PLAN

LUNG FUNCTION

EXAMINATION

ADHERENCE

SYMPTOMS/SABA

ENVIRONMENT
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Children’s voices

https://stateofchildhealth.rcpch.ac.uk/evidence/long-term-
conditions/asthma/



You have been doing a great job!



Asthma kills children

Looking back….what is the biggest regret you have?



The UK is lagging behind (and not catching up)

http://www.youngpeopleshealth.org.uk/wp-content/uploads/2019/02/NT-AYPH-adolescent-health-
report_WEB-200219.pdf



Before I begin…

Please consider carefully 
(and quietly):

What are the six biggest 
risk factors for death from 
asthma in childhood?



Unseen… and unheard?

13

Please consider carefully 
(and quietly):

What are the six biggest risk 
factors for death from 
asthma in childhood?

Non-adherence

Environment

Excess SABA

Severity

No plan

Unrecognised risk



Unrecognised Risk

In CYP, poor recognition of 
risk of adverse outcome 

was found to be an 
important avoidable factor 
in 7/10 (70%) children and 
15/18 (83%) young people 
in primary care, and in 2/7 

(29%) children and 3/9 
(33%) young people in 

secondary care.



Things you need to do: PLEASE

PLAN

LUNG FUNCTION

EXAMINATION

ADHERENCE

SYMPTOMS/SABA

ENVIRONMENT



“How is your asthma?’

Scary. Hard. Exhausting. Overwhelming. 
Bad. Stopping me running. Makes me feel 
left out. Upsetting. Makes me sad. Tiring. 
Frustrating. Unending. Incurable. Makes 
me feel different. Difficult. Depressing. 
Relentless. Poorly controlled. Hard to 
manage. Unsafe. Limiting. Crushing. 

Excluding. Worrying. Very bad. Isolating. 
Unfair. Expensive. Time-consuming.   

fine



What questions should I ask?

How is your asthma?

RCP3Q

GINA (5Q)

ACT/cACT



What questions should I ask?

How is your asthma?

RCP3Q

GINA (5Q)

ACT/cACT

Pinnock H, et al. Prim Care Respir J. 2012 Sep;21(3):288-94. doi: 10.410. PMID: 22751737



What questions should I ask?

How is your asthma?

RCP3Q

GINA (5Q)

ACT/cACT

1. No Daytime symptoms

2. No limitation of activities

3. No nocturnal symptoms or wakening

4. SABA use twice or less per week

5. No exacerbations



What questions should I ask?

How is your asthma?

RCP3Q

GINA (5Q)

ACT/cACT



Who should I ask?

Adapted from Orell-Valente JK et al. Pediatrics 2008,122:e1186-e1192
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Lung function/FeNO

• Poor correlation between 
asthma symptoms and 
lung function

• Frequently identifies CYP 
with poor perception of 
symptoms

• Can help to provide 
objective evidence of 
improvement/need for 
change



Examination

• Part of the art of medicine

• Red flags? 

• Wheezy or wet?

• Nose

• Skin

• Eyes



Adherence

Takes it often
Takes it well

Takes it often
Takes it badly

Takes it rarely
Takes it well

Takes it rarely
Takes it badly



What do you teach your patients?

How to use their inhalers

When to use their inhalers

How to dispose of them?

How to tell when they are empty?

NACAP Audit





Environment

It matters to your 
patients

It matters to their 
families

It matters

Carroll W, et al. Saving our planet one puff at a time. Lancet Resp Med May 1 2022





Do you have some questions?
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Which Children Should be Referred to a 

Severe Asthma Service?
Dr Louise Fleming

Reader, Imperial College London
Consultant Respiratory Paediatrician, Royal Brompton Hospital
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Overview

• Why refer?

• Indicators of poor control

• Key questions

• What can a severe asthma service offer?



Why Refer?

Optimise 
management of 

children with poor 
asthma control

Access to a 
specialist multi-

disciplinary team

Minimise risk
Access to 

additional tests / 
assessments



Risk

Risk

Asthma attacks

Asthma related 
death

Loss of lung 
function

Medication side 
effects



Indicators of Poor Control

Indicators of poor asthma control
• Asthma attack
• Hospital admission / ED attendance 
• ≥6 SABA inhalers per year
• ACT / cACT score <20



Why is Control Poor? Three key questions

• Is it asthma?

• Are all the symptoms due to asthma?

• Why is control so poor?



Is it Asthma? Diagnostic Evaluation

Primary Care

•Access to 
diagnostic hub 
(spirometry and 
FeNO)

•Peak flow 
variability

Secondary Care 

•Spirometry

•FeNO

Specialist Severe 
Asthma Service

•Spirometry

•FeNO

•Tests of airway hyper-
responsiveness

• Induced sputum

•Cardio-pulmonary 
exercise tests

•CT chest

•Bronchoscopy



Are All Symptoms Due to Asthma?
Assessment of Co-Morbidities and Asthma Mimics

Primary Care

• Hay fever / rhinitis 
(nasal examination and 
treatment)

• Obesity – lifestyle 
advice

• Dysfunctional breathing 
(history)

Secondary Care

• Hay fever / rhinitis  
(nasal examination and 
treatment)

• Allergy testing (SPTs / 
spIgEs)

• Obesity – lifestyle 
advice, dietician

• Dysfunctional breathing 
(breathing pattern 
assessment)

Specialist Severe 
Asthma Service

• Hay fever / rhinitis  
(nasal examination and 
treatment)

• Allergy testing (SPTs / 
spIgEs)

• Obesity – lifestyle 
advice, dietician

• Dysfunctional breathing 
(specialist 
physiotherapist)

• Cardio-pulmonary 
exercise test, CLE

• Polysomnography



Why Is Control Poor?
Assessment of Modifiable Factors / Severity

Primary Care

Inhaler technique

Prescription check

History (pets, mould, hay fever)

Assessment and treatment of rhinitis

History (secondary exposure, active 
smoking inc e-cigarettes)

Smoking cessation advice

Family circumstances
Safeguarding

Referral top CAHMS

Secondary Care

Inhaler technique

Prescription check

History (pets, mould, hay fever)

Assessment and treatment of rhinitis

Allergy testing

History (secondary exposure, active 
smoking inc e-cigarettes)

Smoking cessation advice

Urinary cotinine . CO monitoring

Family circumstances
Safeguarding

Referral to CAHMS

Specialist Severe Asthma 
Service

Inhaler technique
Prescription check

Electronic adherence monitoring

History (pets, mould, hay fever)
Assessment and treatment of rhinitis

Allergy testing
Immunotherapy

History (secondary exposure, active 
smoking inc e-cigarettes)

Smoking cessation advice

Urinary cotinine . CO monitoring

Family circumstances
Safeguarding

Home visit
Psychology assessment / support

Adherence

Allergens

Smoking

Psychosocial



SPECIALIST SEVERE ASTHMA SERVICE



Assessment pathway for children with problematic severe asthma

Adapted from 

Pjinenburg, Fleming 

Lancet Resp Med, 

2020



“Solving” Difficult Asthma

Diagnosis

Co-morbidities

Adherence

Psychosocial

issues

Exacerbating

factors

Treatment



Adherence check

Medication Strength
Total daily 
dose

Number of days 1 
inhaler should last

M
ay-1

6

Ju
n

-1
6

Ju
l-1

6

A
u

g-1
6

Sep
-1

6

O
ct-1

6

N
o

v-1
6

D
ec-1

6

Jan
-1

7

Feb
-1

7

M
ar-1

7

A
p

r-1
7

Total % uptake

ICS (ICS/LABA) seretide 125 1 puffs BD 60 DAYS 1 1 1 3 50%

Prednisolone

Epien 0.3mg 4 4

Salbutamol 100mcg 2 2 2 2 2 2 2 2 2 2 20

Montelukast 4mg 28 28 28 28 56 28 28

• Prescription check – GP & hospital records
• ICS adherence and number of SABA inhalers

• Smartinhaler monitoring

Prescription check: 20 salbutamol 
inhalers, 3 Seretide in past year

Adherence



Adherence Monitoring: An Essential 
Tool for Identifying Severe Asthma

Jochmann, Fleming Eur Respir J 2017; 50; 1700910

Adherence

http://www.smartinhaler.com/products/devices/smartturbo2-symbicort/
http://www.smartinhaler.com/products/devices/smartdisk/
http://www.smartinhaler.com/products/devices/smarttouch-ventolin/


Allergen Exposure

• Exposure to allergen exacerbates asthma in sensitised 

individuals 

• Exacerbation most likely in those with a viral illness 

and exposed to a sensitised allergen

Murray Thorax 2006;61;376-382; Murray, AJRCCM 2017

Sensitised and exposed and virus 

detected OR 22.7 (4.6 – 112.5)

• Mattress covers led to a reduction 

in exacerbations in those with 

asthma and HDM sensitised 

Allergens



Smoking

• History

• Home visit 

– Evidence of smoking

• Urinary cotinine

• CO monitor

Not just cigarettes

Smoking



Psychosocial issues

Fleming, Bush in press

Psychosocial

Severe asthma 

Stress / 
anxiety 

/depression

Parental anxiety 
/ depression

Psychological 
manifestations (panic 

attacks, 
hyperventilation

Poor asthma control

Health behaviours 
(smoking, vaping 

adherence) 



Safeguarding

• Neglect
– Poor adherence

– Inappropriate environment

• Exaggerated or fabricated symptoms
– Secondary gain

– Fabricated and induced illness

– Deliberately withholding treatment

• Place of safety

• Emotional abuse

Psychosocial

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjE87Gfz8PZAhXFBiwKHUS3AbYQjRx6BAgAEAY&url=http://www.coventryrugbyccg.nhs.uk/About-Us/Safeguarding-platform/Safeguarding-Children&psig=AOvVaw3coqfEVKDh91L7QSDy152c&ust=1519735769651971


First Clinic Appointment
•Respiratory Consultant
•Clinical nurse specialist (CNS)
•Physiotherapist
•Psychologist
•Specialist pharmacist

Assessments:
•Spirometry and bronchodilator response (BDR)
•FeNO (induced sputum)
•Blood eosinophils
•Symptom score (Asthma Control Test ACT/ Childhood Asthma Control Test C-ACT)
•Quality of life (Paediatric Asthma Quality of Life Questionnaire PAQLQ)
•Psychosocial questionnaire and Paediatric Index of Emotional Distress (PI-ED)
•Urinary or salivary cotinine
•Allergy testing (skin prick tests (SPTs), specific IgEs to aeroallergens (sIgEs), total IgE)
•Other bloods (drug levels)
•Short Synacthen test

Adherence monitoring:
•Issued with an Electronic monitoring Device (EMD)

Additional Information
•Local team
•Primary care (including prescription check)
•School

Electronic 
Monitoring 12-16 

weeks

Follow up Appointment
•Respiratory Consultant
•CNS
•(Physiotherapist)

Assessments:
•Spirometry and BDR
•FENO (induced sputum)
•Asthma control (ACT/C-ACT)
•Quality of life (PAQLQ)

Adherence monitoring:
•EMD data downloaded

Structured MDT Assessment



Referral pathway to a specialist (tertiary) severe asthma service: child aged 5 – 16 years with problematic asthma

Is there evidence of poor control?
Any of the following: ≥2 asthma attacks requiring OCS in past year; ACT / cACT

<20; prescribed ≥6 SABAs per year; persistent chronic symptoms (most days for 
≥3 months); persistent airflow limitation (FEV1/FVC <80% or < LLN) despite 

prescription of high dose ICS (as per NICE guideline*) plus LABA

Has management  been optimised?
Technique checked, adherence check(prescription 

uptake), reduction in allergen exposure, treatment of 
comorbidities (e.g. hay fever), psychosocial issues 

addressed

Refer to specialist severe asthma 
service for MDT assessment and 

intervention
Assessment and remediation of adherence; 

comorbidities; exposures and psychosocial issues
including additional testing if diagnostic 

uncertainty, (e.g.: airway hyper-responsiveness, 
cardio-pulmonary exercise test, continuous 

laryngoscopy during exercise, induced sputum, 
bronchoscopy) 

Able to reduce to low / 
moderate dose ICS to 

maintain control?Optimise 
management

NO

YES

YES

NO

Reduce to lowest possible 
dose to maintain control

YES

YES

Ongoing poor 
control

NO

PICU admission for asthma 
in past 2 years

Prior to discharge from PICU all children 
admitted due to asthma should be 
assessed by a respiratory team and 

referred to the appropriate specialist 
asthma team

Prescribed 
maintenance 

OCS for ≥4 weeks 
over past 12 

months

YESYES

Is there objective evidence of 
asthma?

Obstructed spirometry / bronchodilator reversibility / 
elevated FENO, PEF variability (as per NICE guideline)*

Consider alternative diagnosis and 
referral for additional testing

NO

YES Other reasons to consider 
referral

Complex psycho social issues (including 
safeguarding), enrolment in a clinical trial, 

specialist physiotherapy input for breathing 
pattern assessment

Able to reduce to low / 
moderate dose ICS to 

maintain control?

YES

Reduce to lowest 
possible dose to 
maintain control

NO

* Asthma: diagnosis, monitoring and chronic asthma management NICE guideline 
[NG80] Published date: 29 November 2017 Last updated: 12 February 2020

Any child with asthma that 
causes concern can be 

referred even if they do not 
fulfil these criteria

NO



•At every step:

•Inhaler technique
•Smoking cessation advice

•Adherence and treatment optimisation
•Up to date asthma plan issued

•Support from community teams (including school nurses, community nurses, community pharmacists)

Referral

Referrals can be made direct to secondary 
or tertiary care from school nurses, 

community nursing teams, primary care

•Poor asthma control despite treatment at GINA Step 2  
•Diagnostic uncertainty
•Psychosocial concerns

•Safeguarding

•Poor asthma control despite treatment at GINA Step 3-4
•PICU admission 

•Diagnostic uncertainty
•Psychosocial concerns

•Safeguarding

Primary Care Specialist Severe Asthma ServiceSecondary Care asthma clinic

Team members and 
training level

Interventions

Patient Groups

• Children presenting with 
symptoms suggestive of asthma 
(wheeze, breathlessness, cough)

• Treatment at Step 1 -2 GINA
• Shared care with primary or 

secondary care for children on 
higher treatment steps

• 48 hour review post asthma 
attack

• Follow up of all children post ED 
attendance / admission for acute asthma 
attack

• Referrals from primary care or school / 
community nursing

• Treatment at GINA Step 2-4
• Diagnostic confirmation
• Shared care with tertiary care for children 

with problematic severe asthma

• Diagnostic evaluation (access to 
diagnostic hub for spirometry 
and FeNO; PEFv) 

• Adherence check (prescription 
records)

• Treatment of comorbidities (e.g. 
allergic rhinitis)

• Diagnostic evaluation(spirometry and 
FeNO; PEFv) 

• Adherence check (prescription records)
• Allergy testing and avoidance advice (skin 

prick tests, spIgEs)
• Treatment of comorbidities (e.g. allergic 

rhinitis, dysfunctional breathing)

• Asthma nurse

• Designated ICS primary care lead

• Tier 1-3 training

• Named clinical lead for asthma

• Children’s asthma nurse

• Access to specialist physiotherapist?

• Tier 3-4 training

• Named clinical lead for asthma 
• Children’s asthma nurse
• Specialist physiotherapist
• Psychologist
• Specialist pharmacist
• Physiologist
• Access to dietetics, ENT and Allergy services
• Tier 5 training 

Indicators of poor asthma control
• ≥2 courses OCS per year
• ≥1 hospital admission / ED 

attendance per years
• ≥6 SABA inhalers per year
• ACT / cACT score <20

• Follow up of all children post PICU admission for acute asthma 
attack

• Referrals from primary care secondary care or school / 
community nursing

• Treatment at GINA Step 3-5 (including children prescribed 
maintenance OCS for ≥4 weeks over past year)

• Diagnostic uncertainty (including dysfunctional breathing)
• Enrolment in  a clinical trial

• Spirometry and FENO for diagnostic evaluation and monitoring
• Other diagnostic tests (AHR,CT chest, bronchoscopy, cardio-

pulmonary exercise test, PSG, pH study, induced sputum) as clinically 
indicated

• Monitoring side effects of treatment (SST, DEXA)
• Biomarker tests (total IgE, FBC (blood eosinophils), SPTs, spIgEs)
• Adherence check (electronic monitoring)
• Investigation and treatment of comorbidities (allergic rhinitis, OSA; 

dysfunctional breathing)
• Initiation of biologics following MDT discussion



Asthma Pathway Components

Slide courtesy of Dr Richard Chavasse



Conclusion
• Consider referral in all children with indicators of poor control
• Address three key questions

1. Is this asthma?
2. Are all the symptoms due to asthma?
3. Why is control so poor?

• Important to carry out a systematic assessment and address potentially 
modifiable factors

• Specialist asthma service provides access to MDT, furtehr assessments and 
access to biological treatments

• Teamwork and working in partnership with young people and their families 
is essential
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