
Severe exacerbation and

its association with 

specific phenotype in asthma

한림대학교 강동성심병원

호흡기알레르기내과

박 용 범



Definition of severe asthma exacerbation

ATS/ERS Task Force

 Asthma-related hospital admissions

 Accident and emergency attendances

 Prescription for acute courses of oral corticosteroids



An important risk factor for
exacerbation 



Factors that increase the risk of 
asthma-related death

 A history of near-fatal asthma requiring intubation and 
mechanical ventilation 

 Hospitalization or ER visit for asthma in the past year

 Currently using or having recently stopped using oral 
corticosteroids

 Not currently using ICS

 Over-use of SABA (한달에 한 개 이상)

 A history of psychiatric disease or psychosocial problems

 Poor adherence with asthma medication 

 Food allergy in a patient with asthma 



To prevent severe asthma exacerbations

 Recognition of patients who are at a greater risk for 
near-fatal or fatal asthma

 Education of patients to recognize deterioration 

 Provision of an individual action plan and to know when 
to seek professional help

 Management of comorbidities 

: rhinosinusitis, obesity, GERD, obstructive sleep apnea, 

COPD, vocal cord dysfunction, atopic dermatitis
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A delay of 4–8 weeks following a severe exacerbation is required if these 
biomarkers are used to guide the ongoing management of patients with asthma.

Semprini R, et al. Thorax 2018;0:1–4. doi:10.1136/thoraxjnl-2018-211657



105 severe asthmatics yearly for 3 years, as well as their exacerbation status
Hokkaido Severe Asthma Cohort Study

(i) consistent non-exacerbators (CNE, subjects who did not experience any
exacerbation over the 3-year period) 

(ii) consistent frequent exacerbators (CFE,, defined as those who had 2 or more 
exacerbations within 1 year, throughout the 3-year period) 

(iii) intermittent exacerbators (IE)

S. Konno. Clin Exp Allergy. 2018;1–10.







Comorbidity characteristics of the subjects at study entry according to 
the exacerbation status groups in 3-y follow-up



Frequent exacerbation phenotype of severe asthma
appeared to be relatively stable over the 3-year study period.

In addition, measurement of FeNO could be a valuable co-predictor 
for the management of severe asthma when combined with “past 
exacerbation status.”



T. Soma et al. Allergology International xxx (2018) 1-9

Proportion of patients with 3 episodes of severe asthma exacerbation



Loren C. Denlinger. Am J Respir Crit Care Med. 2017 Feb 1;195(3):302-313

24%

https://www.ncbi.nlm.nih.gov/pubmed/?term=inflmmatiory+and+comorbid+features+of+patients+with+severe+asthma


Am J Respir Crit Care Med. 2017 Feb 1;195(3):302-313

https://www.ncbi.nlm.nih.gov/pubmed/?term=inflmmatiory+and+comorbid+features+of+patients+with+severe+asthma


Irene Braithwaite. J Allergy Clin Immunol Pract. 2018. 2198(18)30137-5

RCT of mAb therapies directed against type 2 asthma 
: higher levels of blood eosinophils, FENO, and serum periostin are    

associated with higher exacerbation rates in populations with severe asthma.

We aimed to assess whether the risk of severe exacerbation was greater in 
those with high levels of type 2 biomarkers in a relatively nonspecific group 
of adults with asthma with a range of severity.

The first cohort was a sample of 235 adults with asthma, who had predominantly 
intermittent asthma of mild or moderate severity

The second smaller cohort consisted of 60 adults with stable moderate to severe
asthma on a regular regimen of ICS/LABA, who had participated in a study of the 
longitudinal variation of serum periostin levels

https://www.ncbi.nlm.nih.gov/pubmed/?term=Type+2+Biomarkers+and+Prediction+of+Future+Exacerbations+and+Lung+Function+Decline+in+adult+asthma


Irene Braithwaite. J Allergy Clin Immunol Pract. 2018. 2198(18)30137-5

https://www.ncbi.nlm.nih.gov/pubmed/?term=Type+2+Biomarkers+and+Prediction+of+Future+Exacerbations+and+Lung+Function+Decline+in+adult+asthma


Significant association between high baseline FENO and serum IgE
levels and a lower risk of a severe exacerbation in adults with 

predominantly intermittent asthma of mild to moderate severity

Irene Braithwaite. J Allergy Clin Immunol Pract. 2018. 2198(18)30137-5

https://www.ncbi.nlm.nih.gov/pubmed/?term=Type+2+Biomarkers+and+Prediction+of+Future+Exacerbations+and+Lung+Function+Decline+in+adult+asthma


Change in FEV1 with time associated with baseline eosinophil count. 

eosinophil count of 0.1 
at baseline

eosinophil count of 0.3 
at baseline

Irene Braithwaite. J Allergy Clin Immunol Pract. 2018. 2198(18)30137-5

https://www.ncbi.nlm.nih.gov/pubmed/?term=Type+2+Biomarkers+and+Prediction+of+Future+Exacerbations+and+Lung+Function+Decline+in+adult+asthma
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David Price. J Asthma Allergy. 2016 Jan 7;9:1-12

Medical records of 130,547 asthma patients aged 12–80 years from the UK Optimum
Patient Care Research Database and Clinical Practice Research Datalink, 1990–2013,

https://www.ncbi.nlm.nih.gov/pubmed/?term=J+Asthma+Allergy+2016;9:1-12


Odds of two or more exacerbations (versus 0 or 1) in the next year



Hospital Episode Statistics (HES) subset: odds of at least one 
inpatient admission for asthma (versus 0) in the next year.





Robert S. Zeiger, J Allergy Clin Immunol Pract. 2017 Jan - Feb;5(1):144-153

(1) 2 or more asthma exacerbations; 
(2) 6 or more medium- or high-dose dispensed canisters of ICS as 

monotherapy or with LABA;
(3) 3 or more dispensed non-ICS controllers.



≥2 Asthma exacerbation in year post index date



≥1 Asthma ED visit or hospitalization
in year post index date
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The role of infections in asthma



Yoshii et al. BMC Pulmonary Medicine (2017) 17:150

Prospectively enrolled adult patients with AEBA from August 2012 to March 2014

The detection rate of real-
time PCR was significantly
higher than that of the 
conventional methods
(76.6% vs. 21.9%, p<0.001).



Monthly distribution and frequent pathogens
in acute exacerbations of bronchial asthma



Motoyasu Iikura, PLOS ONE | DOI:10.1371/journal.pone.0123584 April 22, 2015



Motoyasu Iikura, PLOS ONE | DOI:10.1371/journal.pone.0123584 April 22, 2015



Motoyasu Iikura, PLOS ONE | DOI:10.1371/journal.pone.0123584 April 22, 2015



Motoyasu Iikura, PLOS ONE | DOI:10.1371/journal.pone.0123584 April 22, 2015
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Current level of asthma control can be easily assessed by   

validated instruments, but it is currently difficult to assess 

individuals’ level of future risk



Suzanne Boer, Persijn J. Honkoop. J Allergy Clin Immunol Pract 2018;

Future Risk 

Low level (11.7%) : 0-4 
Intermediate level (47.0%) :   5-8
High level (72.7%) :  9-16 



The risk prediction score in clinical practice: simplified users guide



Loymans RJB, et al. Thorax 2016;71:838–846

(AUROC 0.79)



Predicted probabilities of at least one exacerbation during the 
next 12 months (y-axis) versus the points accredited by the 

score system (x-axis) for the history model (1) and 
history+spirometry model (2).



Summary

• T2 Inflammation biomarker

Blood eosinophil, FENO 

• History of exacerbation 

Powerful prognostic factor

Regular visit : good prognosis

• Infection

Real-time PCR

Influenza virus and S. pneumoniae

• Multivariable prediction model

Simple history-based model ± spirometry



Thank you


