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Patient AL 52 yr old male

• Presents with 3 month history of 
intermittent cough and wheeze

• Symptoms worse on exertion
• Occasional waking at night
• Never smoker
• Family history of atopy
• Otherwise fit and well



Patient AL 52 yr old male

• Examination unremarkable
• FeNO 53 ppb
• Blood eosinophil count 0.49 x109/L

Is this asthma?

Are other tests required?



Diagnosis

• Measure FBC eosinophil count and FeNO
• Diagnose asthma if Eos > ref range or 

FeNO >50ppb
• If Eos and FeNO normal do spirometry 

and bronchodilator reversibility
• Diagnose asthma if BDR >12% / 200ml
• If BDR normal measure Airway 

Hyperresponsiveness (AHR)
• Diagnose asthma if AHR present

In adults with symptoms consistent with 
asthma:



Diagnosis
History of typical variable respiratory symptoms

Wheeze/SOB/ 
Chest tightness/ 
cough

• Variable
• >1 symptom
• Worse at night/waking
• Triggers
• Worse with viral infection

Confirmed Variable Expiratory Airflow Limitation

1. Documented 
xs variability in 
lung function

• +ve BD response
• XS PEF variability
• ↑ lung function after 4/52 Rx
• +ve exercise test
• +AHR test
• XS variation between visits

2.Documented 
expiratory 
airflow 
limitation

When FEV1 is reduced. FEV1/FVC ratio 
below lower limit of normal



Patient AL 52 yr old male

• Spirometry normal

• PEF variability < 10%

• Methacholine challenge test:

Diagnosis: Adult onset eosinophilic     
       asthma



Spitzer et al NEJM 1992



Spitzer et al NEJM 1992
Suissa et al NEJM 2000





“Prescribed four short courses of oral 

steroids….insufficient to effectively manage 

poorly controlled asthma in a picture of 

vastly excessive reliever inhaler 

prescriptions and the absence of ongoing 

preventer medication”



Formoterol v salbutamol

Formoterol speed of onset and duration of bronchodilator effects



Formoterol/budesonide v salbutamol



Anti-inflammatory Reliever (AIR)





Asthma management flowchart
Diagnosis confirmed 

Low dose MART 
(maintenance and 
reliever therapy)

AIR
Anti-inflammatory 

reliever

Moderate dose 
MART 

Formoterol / ICS 
combination as reliever eg 
fobumix 160/4.5 one puff 
prn

If needed >twice per week 
or nocturnal wakening or 
severe exacerbation Step 
UP

Low dose Formoterol / ICS 
combination one puff bd 
and one puff prn (max 8 / 
day or up to 12 puffs 
acutely)

If needed >twice per week 
or nocturnal wakening or 
severe exacerbation Step 
UP

Add LRTA 
plus/minus LABA

Add Leukotriene Receptor 
antagonist – 3/12 trial; stop 
if no benefit

Add LAMA – 3/12 if LTRA 
not helpful or poor control 
persists

Refer for specialist assessment

Low dose Formoterol / ICS 
combination two puffs bd 
plus one puff prn (max 8 
/day or up to 12 puffs 
acutely)

 If needed >twice per week 
or nocturnal wakening or 
severe exacerbation Step 
UP



New Treatment Approaches

A2BCD : A concise guide for asthma management
Lancet Resp Med 2023



A: Assess diagnosis and phenotype
DIAGNOSIS:

• Review history: Are the symptoms consistent?
• Review diagnostic tests – is there objective 

evidence of asthma?
• Are more tests needed eg test for AHR?

PHENOTYPE:
• Age of onset
• Biomarkers
• Allergies
• Triggers



A2: Assess control and risk

CURRENT CONTROL:

• Document symptom score (eg ACT / ACQ / GINA 4 symptoms Qs)

FUTURE RISK:
• Impaired lung function?
• History of severe attacks?
• Any use of SABA or OCS?
• Elevated blood eosinophils or FeNO?



B: Get the BASICS right

• Education
• Inhaler Technique
• Self Management
• Treatment Adherence
• Regular Physical Activity
• Smoking Cessation
• Avoidance of triggers eg allergens, 

occupational hazards, B-blockers, NSAIDS 
(if sensitive) 



C: Comorbidities



D: Disease modifying anti-inflammatory 
drugs 



Type 2 cytokine production

Chemokine upregulation 
(eg, eotaxin, TARC)

• IgE=immunoglobulin E; IL=interleukin; ILC2=Type 2 innate lymphoid cells; TARC=thymus and activation-regulated chemokine; Th0=naïve T-helper cell; Th2=Type 2 T-helper cells; TSLP=thymic stromal lymphopoietin.

• 1. Gandhi NA, et al. Nat Rev Drug Discov. 2016;15:35-50. 2. Fahy JV. Nat Rev Immunol. 2015;15(1):57-65. 3. Israel E, Reddel HK. N Engl J Med. 2017;377:965-976. 4. Schleimer RP, et al. J Allergy Clin Immunol. 2017;139:1752-1761. 5. 
Georas SN, et al. J Allergy Clin Immunol. 2014;134(3):509-520. 6. Rosenburg HR, et al. J Allergy Clin Immunol. 2007;119(6):1303-1310. 7. Robinson D, et al. Clin Exp Allergy. 2017;47(2):161-175. 8. Peters MC, et al. Curr Allergy Asthma Rep. 
2016;16(10):71. 9. Alving K, Malinovschi A. European Respiratory Society Monograph. Lausanne: European Respiratory Society, 2010;1-31. 10. Nilsson G, et al. Eur J Immunol. 1995;25(3):870–873. 11. McLeod JJ, et al. Cytokine. 
2015;75(1):57–61.

B cell class switching/ 
IgE production

Inflammatory cell 
trafficking to tissue

Eosinophil production 
in bone marrow 

Eosinophil

B cell

IgE

Basophil Mast 
Cell

Epithelium 
activation

IL-13IL-4IL-5

ILC2 Th2 cell
Th2 activation

Dendritic cell
TSLP   IL-25   IL-33

Th0 cell

IL-4

Allergens, viruses,
and irritant

• Mucus hypersecretion
• Goblet cell hyperplasia
• Barrier disruption
• Basement membrane 

thickening

FeNO Production

iNOS

FeNO

   Airway Pathophysiology



Monoclonal therapies 

▪ Omalizumab anti-IgE
▪ Mepolizumab anti-IL5
▪ Reslizumab (iv) anti-IL5
▪ Benralizumab anti-IL5R
▪ Dupilumab anti-IL4/IL13
▪ Tezepelumab anti-TSLP

All systemic

Various dosing schedules

Expensive

Only delivered in 
commissioned centres



Tezepelumab



Indications for monoclonal therapy



Indications Mepo/Benra/Resli



Indications Dupilumab/Xolair



Indications Tezepelumab

• Three or more exacerbations in the previous 
year

• Or having maintenance oral corticosteroids

Anti-TLSP: acts on Th2 (eosinophilic) and non-Th2 
(non-eosinophil) inflammation therefore patients 
eligible regardless of blood eosinophil count



Treatment Comparison
Biological medication Target Indication Evidence Reference

Omalizumab IgE Poor control on 
ICS/LABA
Total serum IgE level 
>30iu/ml

25% reduction in all 
exacerbation
50% reduction in severe 
exacerbation

Humbert et al 
2005

Mepolizumab IL-5 Poor control on 
ICS/LABA
>2 exacerbation per 
year
Eos counts >150

>50% reduction all 
exacerbations
>60% reduction hospital 
admission & emergency 
visits

Bel et al 2014

Dupilumab IL-4 Eos count >300
FeNO >25

47% improvement in 
severe exacerbation
320ml improvement in 
FEV1

Castro et al 2018

Tezepelumab TSLP Poor control on 
ICS/LABA
>2 exacerbation per 
year

>60% reduction in 
exacerbation
>110ml improvement in 
FEV1

Corren at al 2017



Asthma Admissions (NACAP)

0.4% adult asthma died 
within 30 days of 
admission

0.8% died within 90 days

13.7% adult asthma readmitted 
within 30 days

26.4% readmitted within 90 
days





NACAP Asthma organisation of care: 
Key Performance Indicators (KPIs)

• Make 7 day respiratory specialist advice available 
to all people with an asthma exacerbation

• Designated clinical lead for asthma
• Transition service in place for children and young 

people moving to adult asthma services
• Provide access to a severe asthma service



NACAP Asthma admissions delivery of 
care: (KPIs)

• Respiratory specialist review within 24 hours of 
arrival

• Peak Expiratory Flow within one hour of arrival
• Give systemic steroids within one hour of arrival
• Key elements of BTS discharge bundle provided
• Current smokers have tobacco dependency addressed
• Patients in receipt of inhaled corticosteroids on 

discharge



MEDICATION REVIEW

ASTHMA ACTION PLAN

SMOKING CESSATION

REVIEW WITHIN FOUR WEEKS



Patient DP: 54 year old female

● Admitted with acute SOB & wheeze
● 3-4/12 history of cough
● Limited English
● RR25
● Widespread wheeze
● PEF 140
● FBC : eosinophils 0.72



Patient DP: 54 year old female
● Diagnosis: New onset eosinophilic asthma

● Rx: Oral Prednisolone, nebs, ICS/LABA 
started

● Discharged after 72 hours (RR<20, PEF 300, 
wheeze resolved, off nebs)

● Plan: to refer to asthma nurses, see GP in 48 
hours, consultant review 1/12 



6/52 later:
● Re-admission: Acute severe asthma with life 

threatening features: 
○ RR 27 with paradoxical movement
○ PaO2 11.4, PaCO2 6.1
○ PEF unrecordable

● Admitted to ICU: received iv magnesium, back to 
back nebs, observed. Did not require ventilation. 
Back to respiratory ward after 48 hours



Patient DP: Missed opportunities
● 48 hr GP review did not happen
● Asthma nurse referral had not been made
● Consultant FU delayed

Asthma nurse review before discharge
● Poor understanding of need for ICS
● Poor inhaler technique
● Asthma action plan had not been translated
● Effectively not taking preventer Rx: high 

risk 
● “Near miss”: How can we do better?



Asthma Virtual Ward

Asthma admission Asthma Guideline
Senior Respiratory 

Review

Suitable for Virtual 
ward?

Complete asthma bundle
Refer to on boarder

Onboarder registers 
patient with Clinitouch 
platform. Discharge to 

VW documented

Patient home with 
tablet, peak flow 
meter, oximeter

Patient followed for 7-
14 days. Discussed at 

weekly integrated 
MDT

1/12 F2F nurse led review.
Possible outcomes:
• Discharge to GP
• Refer asthma MDT
• Consultant FU



Asthma Virtual Ward

Asthma admission Asthma Guideline
Senior Respiratory 

Review

Suitable for Virtual 
ward?

Complete asthma bundle
Refer to on boarder

Onboarder registers 
patient with Clinitouch 
platform. Discharge to 

VW documented

Patient home with 
tablet, peak flow 
meter, oximeter

Patient followed for 7-
14 days. Discussed at 

weekly integrated 
MDT

1/12 F2F nurse led review.
Possible outcomes:
• Discharge to GP
• Refer asthma MDT
• Consultant FU

Virtual Ward Inclusion Criteria:

-Treated for asthma exacerbation this admission
-On oral steroids
-Receiving inhaled corticosteroids

Virtual Ward Exclusion Criteria:
-Any feature of ongoing acute severe asthma:
 Peak Flow <50% best or predicted
 HR>110
 RR >25
-Saturation <94% on air
-Under the severe asthma service



Asthma Virtual Ward

Asthma admission Asthma Guideline
Senior Respiratory 

Review

Suitable for Virtual 
ward?

Complete asthma bundle
Refer to on boarder

Onboarder registers 
patient with Clinitouch 
platform. Discharge to 

VW documented

Patient home with 
tablet, peak flow 
meter, oximeter

Patient followed for 7-
14 days. Discussed at 

weekly integrated 
MDT

1/12 F2F nurse led review.
Possible outcomes:
• Discharge to GP
• Refer asthma MDT
• Consultant FU



Virtual Ward Outcomes



Green Agenda









“Take AIR” scheme : UHL/Chiesi



Anna Murphy 2024 / Chiesi “Take Air” Pilot



The Future?

Targeted biological therapy to treat exacerbations









The Future?

Ultra-long acting biological therapy





Optimal dosing and 
duration of biological 

therapy?

Can asthma remission be 
obtained off treatment?



Thanks
Any questions?
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