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Overview

• Asthma phenotyping/endotyping
– Rationale/background

– Considerations in applying phenotypes to clinical practice

• What are phenotype/endotypes relevant for clinical practice?
– Symptom based approach to treatment titration

• Severe asthma 
– requiring new therapeutic agents

– biomarker based treatment

– Phenotypes requiring additional consideration in diagnosis and 
treatment

– Smoking and asthma

– Asthma in Elderly

– Asthma in Workplace including occupational asthma

– Aspirin Exacerbated Respiratory Disease (AERD)

• Summary



The hierarchy of asthma phenotypes/ endotypes

J Allergy Clin Immunol. 2011;127:355-360





Rationales of Phenotyping/endotyping

• The clinical, physiological and inflammatory presentation of 
the asthma syndrome is complex &  heterogeneous
– Necessity for 

• Prediction of clinical outcomes

• Determining specific treatments

• Advances in our understanding and interpretation of this complexity 
through the analysis of inflammatory markers in well-defined patient 
cohorts

• The characterization of a Th2-high molecular phenotype has enabled 
the development of specific targets towards components of the Th2 
inflammatory cascade

• Phenotyping will ensure that targeted therapeutic agents will be tailored 
and delivered to the ‘right’ patient at the ‘right’ time



Approaches for Phenotyping

• Phenotypes classified into broad categories based upon 

a single variable

– including symptomatic triggers, patterns of airflow obstruction, 

and disease severity (eg. atopic status)

• Cluster analyses

– Three large analyses in Europe (Haldar et al., 2008; Siroux et al., 2011) and 

the United States (Moore et al., 2010) 

• based upon age of onset of asthma, gender, allergic status, asthma 

symptoms, and lung function as well as other factors that varied 

between the 3 studies

• Phenotyping based on inflammatory biomarkers

– Inflammatory cells

– FeNO Haldar P et al., Am J Respir Crit Care Med 178(3):218-224, 2008.
Siroux V, et al., Eur Respir J 38(2):310-317, 2011.

Moore WC et al., Am J Respir Crit Care Med 181(4):315-323, 2010.



Am J Respir Crit Care Med Vol 195, Iss 3, pp 302–313, Feb 1, 2017



The Severe Asthma Research Program  (SARP) cohort 
Cluster analysis  n=726
nonsmoking subjects with asthma (less than 5 pack-years of tobacco use) who met the 
ATS definition of severe asthma

Am J Respir Crit Care Med Vol 181. pp 315–323, 2010
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Am J Respir Crit Care Med Vol 181. pp 315–323, 2010



J Allergy Clin Immunol. 2016 Oct 20. pii: S0091-6749(16)31185-X.

Unbiased Biomarkers in Prediction of Respiratory Disease Outcomes 

Sputum eosinophilia
FeNO
Serum Ig E

https://www.ncbi.nlm.nih.gov/pubmed/?term=U-BIOPRED+clinical+adult+asthma+clusters+linked+to+a+subset+of+sputum+omics


Am J Respir Crit Care Med Vol 195, Iss 4, pp 443–455, Feb 15, 2017



Considerations in application of 

phenotype/endotype during clinical practice

Asthma syndrome

Impact on 
Treatment strategy

Phenotypes
Endotypes

Biomarkers

Outcomes & Prognosis
- Symptom control
- Future risk



Asthma 

phenotype/

Endotypes

Implication on selecting 
therapeutic options

Applicability in clinical 
practice

Presence of applicable 
biomarkers etc.

Age or age of onset

Comorbidities

Eosinophilic vs Neturophilic

Airflow limitation

Comorbidities

Steroid responsiveness



Currently available therapeutic 

options in management of BA
• Asthma medications (controller, reliever, add-on therapies)

– ICS

– LTRA

– ICS/LABA

– Theophylline

– Tiotropium

– Omalizumab, Mepolizumab

• Treating other modifiable risk factors

• Non-pharmacologic interventions
– Cessation of smoking

– Physical activity

– Avoidance of occupational exposure

– Avoidance of medications that may make asthma worse

– Allergen immunotherapy, vaccination, bronchial thermoplasty

GINA 2016



Treatment Goals of Asthma

• Control of asthma and the prevention of risk of 

exacerbations and fixed airflow limitation.

– Asthma control status

• Questinnaires

• Spirometry etc.

– Biomarkers

• Inflammatory



Stepwise management - pharmacotherapy

*Not for children <12 years

**For children 6-11 years, the 

preferred Step 3 treatment is 

medium dose ICS
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 Tiotropium by mist inhaler is 

an add-on treatment for patien
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Symptom based approach to therapy titration

Am J Respir Crit Care Med 2008; 178: 218–224.

Symptom based approach to therapy 
ICS
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Severe Asthma

• “asthma that requires treatment with high dose inhaled CSs plus a 

second controller and/or systemic CSs to prevent it from becoming 

‘‘uncontrolled” or that remains ‘‘uncontrolled” despite this therapy.”
(ATS/ERS 2014)

Eur Respir J 2014; 43: 343–373



Severe Asthma

http://www.globalasthmareport.org/



Heterogeneity of Severe Asthma

Korean J Med 2012;83:417-423 Clinical & Experimental Allergy, 42, 650–658



New target therapy for Severe Asthma

Allergy Asthma Immunol Res. 2017 January;9(1):3-14. 



Approved therapies for severe asthma

Allergy Asthma Immunol Res. 2017 January;9(1):3-14. 



Therapies targeting neutrophils



Anti-Ig E/ Anti-IL5

• Anti-Ig E

– High Th2 phenotype

• ↑ FeNO, blood eosinophils or serum periostin

• Anti-IL5

– High Th2 phenotype

• sputum eosinophils >3% or ↑ blood eosinophils or ↑ FeNO

– Eosinophilic

• blood eosinophils ≥300/μL prior year or ≥ 150/μL during 

optimization 



Biomarkers in type 2 

cytokine-mediated asthma

Clinical & Experimental Allergy, 47 : 148–160

J Allergy Clin Immunol 2012; 130:647–54



Biomarkers Guided Treatment Strategies 

& relevant phenotypes

• Induced sputum

• FeNO

• Serum periostin

CHEST / 139 / 6 / JUNE, 2011

Am J Respir Crit Care Med Vol 184. pp 602–615, 2011

Allergology International. 2014;63:153-160



Thorax 2012;67:199e208.



Cochrane Database of Systematic Reviews 2016, Issue 9. Art. No.: CD011440



Biomarkers Guided Treatment Strategies 

in Adult Patients with Asthma

Arch. Immunol. Ther. Exp. (2017) 65:1–9



LAMA

• Add-on therapy on symptom based approaches
– Tiotropium by mist inhaler may be used as add-on therapy for 

adult or adolescent patients with a history of exacerbations (GINA 2016)

• Symptomatic patients requiring bronchodilation

• Frequent exacerbators

• Asthma with airflow limitation
– ACOS

– Asthma in elderly

• Others
– Neutrophilic asthma?

– Smoker with asthma?

Cochrane Database of Systematic Reviews 2016, Issue 1. Art. No.: CD011721
Kerstjens HA, Lancet Respir Med 2015; 3:367–376
Kerstjens HA , N Engl J Med 2012; 367:1198–1207



Cochrane Database of Systematic Reviews 2016, Issue 1. Art. No.: 
CD011721



LTRA

• Add-on therapy on symptom based approaches

– Comorbid with allergic rhinitis

– Younger, shorter duration of asthma

• AERD

• Exercise-induced bronchoconstriction (EIB)
• Smoker with asthma etc.



Macrolides

• Neutrophilic asthma

• Smoking asthma

• Frequent exacerbators

• Asthma with bronchiectasis

Postgraduate Medicine, (2017)DOI: 10.1080/00325481.2017.1285677



Cochrane Database of Systematic Reviews 2015, Issue 9. Art. No.:CD002997

At this time, there is minimal evidence to support the use of azithromycin in patient with asthma.
Similarly, azithromycin is not recommended in the management of patients with chronic rhinosinusitis
with no confirmed or suspected infection



Asthma phenotypes with specific conditions 

impacting on diagnosis and treatment of BA

• Allergic bronchopulmonary aspergillosis (ABPA )

• Exercise-induced bronchoconstriction (EIB)

• Aspirin-exacerbated respiratory disease (AERD)

• Asthma in workplace (AIW)

• Asthma in Elderly (AIE)

• Smoker with asthma



Allergic bronchopulmonary aspergillosis

(ABPA )

Proc Am Thorac Soc Vol 7. pp 237–244, 2010

Allergy Asthma Immunol Res. 2016 July;8(4):282-297.
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Aspirin-intolerant asthma (AIA); aspirin-

exacerbated respiratory disease (AERD)

• 5–10% of all adult asthmatics and is more common in non-atopic asthmatics

• Female predominant  - 5.5 : 1 to 1.32 : 1

• Starts with symptoms of rhinitis during the third decade, often after a viral 

respiratory illness. Over a period of months, chronic nasal congestion, 

anosmia, rhinorrhea, and nasal polyps develop, which are followed by 

asthma and sensitivity to aspirin

• Histologically, AERD is characterized by an intense eosinophilic

inflammation of nasal and bronchial tissues

• Overproduction of cysteinyl leukotrienes (Cys-LTs), MCP-3 and RANTES

• Key diagnostic tools: lysine-aspirin bronchial challenge test or an oral 

challenge protocol



Genetic impact of SNPs in candidate genes of the arachidonic

acid pathway on aspirin exacerbated respiratory disease

Yonsei Med J http://www.eymj.org Volume 56 Number 4 July 2015 



CHEST 2011; 139(3):674–681



CHEST 2011; 139(3):674–681

N Engl J Med 2014;370:640-9.



N Engl J Med 2014;370:640-9.



Ann Am Thorac Soc Vol 13, No 11, pp 2064–2077, Nov 2016



Diagnostic and treatment comparison of 

elderly and younger patients with asthma





Impact of smoking on lung function 

in asthmatic smokers 

Am J Respir Crit Care Med. 2005;171:109–114.
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Asthma phenotypes with specific conditions 

impacting on diagnosis and treatment of BA

• ABPA

– High dose steroids

– Anti-fungal agents

• AERD

– Diagnostic aspirin challenge

– avoid all cyclooxygenase-1 (COX-1)-inhibiting NSAIDS

– LTRA

– Aspirin desensitization

• Asthma in workplace (AIW)

– Work history and other exposures

– Avoidance  of occupational exposure

– Identification and elimiination of occupational sensitizer

• Asthma in Elderly (AIE)

– Commorbidities, cognitive impairment

– ACOS

• Smoking asthma

– Smoking cessation 

– Higher dose of ICS

– LTRA

– LAMA

– Fine particled inhalers?



Clinically  relevant phenotypes/endotypes? 

Controlled asthma with 

symptom based treatment
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Summary
• Phenotyping/endotyping

– Development of tailored medicine

– Further understanding pathophysiology

– New targeted therapy

• In current clinical situation, 
– limited number of therapeutic tools for asthma and lack of simple and consistent biomarkers for 

identifying specific phenotypes

– Approaches to find the phenotypes and indications appropriate to current medications are 
necessary

• Majority of patients with asthma will be responsive to ICS based treatment for 
controlling symptoms and reducing future risk. 

• Nevertheless, physician should try to find some phenotypes of asthma which 
require special diagnostic process and are expecting for additional therapeutic 
gains by applying specific treatment strategies

– ABPA, Asthma in working place, AERD, smoking asthmatics etc.

• New medications targeting Th2 inflammation may be beneficial in asthma with 
high activity of Th2 cascades including severe asthma and biomarker-guided 
treatment may be necessary.



Thank you for your attention!


