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Recruitment of EOS into the lung tissue 
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Role of Eosinophils in COPD  

• Approximately 1/3 of stable COPD patients have 
evidence of eosinophilic inflammation. 

• Eosinophil counts- a potential biomarkers 

– Benefit from inhaled corticosteroid (ICS) therapy 

– A predictor of COPD AE 

– May be a biomarkers to receive Anti-IL5 therapy?   
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Eosinophils & COPD 
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EOS >3% : good response to Prednisolone 
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Δ represents change after prednisolone compared with placebo 

Lancet. 2000 Oct 28;356(9240):1480-5 



Sputum EOS counts in stable COPD 
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Up to 40% of COPD patients have an inflammatory pattern that 

includes higher EOS counts, known as EOS-associated COPD. 

Int J Chron Obstruct Pulmon Dis. 2006;1(1):39-47. 



Sputum phenotypes in COPD 
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Neutrophilic airway 
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Respiration 2012; 83: 36–44 



27% of AECOPD: associated with EOS 
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Aetiological causes of exacerbations EG2+ cell counts in bronchial biopsies  

Am J Respir Crit Care Med. 2011 Sep 15;184(6):662-71 

Clin Exp Allergy. 1996 Jul;26(7):766-74. 



Inflammatory endotypes in COPD 

Peter J. Barnes 

Allergy. 2019 Mar 4. doi: 10.1111/all.13760.  

[Epub ahead of print] 
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Ian Pavord. J Allergy Clin Immunol 2018;141:1983-91 
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Neutrophilic inflammation 
in COPD 

The neutrophilic inflammation in 
COPD is unresponsive to 
corticosteroids, even in high doses 

Peter J. Barnes. Allergy. 2019 Mar 4. [Epub ahead of print] 
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Eosinophilic inflammation  
in COPD 

Peter J. Barnes. Allergy. 2019 Mar 4. [Epub ahead of print] 

Approximately 30% COPD:  
  -blood eos >340/μL 
Approximately 15% COPD: 
  -blood eos consistently >300/μL x 2y 
Add on ICS may reduced AECOPD 
  -blood eos >300/μL or >4%    



• Aim: to compare the different phenotypes inside 
the ACO definition in a real-life population cohort. 

• Materials: MAJORICA cohort (N=603) 

• Results:  

– Prevalence of smoking asthmatics (SA) was 14%;  

– COPD patients with high BD response 1.5%; 

– Eosinophilic COPD patients 12% (eos. ≧ 300). 
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Comparison of the three ACO phenotypes 
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Use of health resources: SA & COPD↑  
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Biomarkers in COPD 

Risk of AE prediction  

Treatment response prediction 
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Biomarkers of eosinophilic airway 
inflammation 
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Biomarker Association with 

treatment response 
Invasiveness Comments 

FeNO CS, anti-IL-13, anti-

IL-4/IL-13, anti-IgE 
Noninvasive Easy, quick, cheap, generally available 

Serum IgE Not associated Minimal Omalizumab decreases free IgE 

Sputum piriostin Anti-IL-13, anti-IgE Minimal Limited availability 

Blood EOS count Anti-IL-5,  

anti-IL4/IL13 (?) 
Minimal 

Generally available, predicts ICS response 

and anti-IL-5 responses  

in COPD; associated with increased risk of 

exacerbations in COPD 

Sputum EOS count 
CS, anti-IL-5,  

anti-IL-4/IL-13 (?) 
Moderate 

Specialist centers, tissue specific,  

time consuming, good therapeutic marker 

for OCS, ICS and biologics 

Pavord ID. J Allergy Clin Immunol 2018; 141: 1983-91. 



• A Derivation (n = 242) and validation (n = 99) cohort 
studies of patients hospitalized for AECOPD. 

• Exacerbations were grouped by blood eos counts: 

– low (<50/μL), normal (50-150/μL), or high (>150/μL). 

• AE associated with infection:  

– CRP ≧20 mg/L 

– Positive of Virus test or culture.  
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AE due to Infection: 84.2% retrospective & 
71.4% validation cohort 
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Infection was far less common across 
increasing blood eos groups 

Eosinophil counts were significantly higher in 
the AECOPD group not associated with infection 

median 185/mL vs 40/mL respectively, P < .001 

Chest. 2019 Apr 9. pii: S0012-3692(19)30822-0.  [Epub ahead of print] 



Blood eosinophil counts correlated 
negatively with CRP 
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Length of hospital stay according 
to blood eosinophil group 
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P < .001 

Chest. 2019 Apr 9. pii: S0012-3692(19)30822-0.  [Epub ahead of print] 



12 months survival according 
to blood eosinophil group 
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P =.028 

Chest. 2019 Apr 9. pii: S0012-3692(19)30822-0.  [Epub ahead of print] 



Precision Medicine and Treatable 
Trait in COPD 

Eosinophilic inflammation is 

Treatable trait in COPD 
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: 

Corticosteroid Anti-IL5 Other Biologics 
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Eosinophilic inflammation & 
Airflow obstruction 
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Symptoms due to airflow limitation 
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 Benign disease                     
 
 
                                                 
   

Symptom predominant 
disease 

 
 
 

Inflammation predominant 
Disease 

 
 
 

Severe, concordant disease 
 
 
 
 

PRN SABA 
LABA or LAMA LABA/LAMA 

High dose ICS (oral CS) 
Biologicals 

LABA/LAMA/High dose ICS 
Biologicals 

Clin Sci 2017 1;131:1027-1043 



Treatable trait in GOLD 2019 
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Dyspnea Exacerbation 



Importance of blood eosinophils in 
determining COPD therapy 
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Precision Treatment in COPD by Biomarkers 
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Potentially relevant pulmonary treatable 
traits in patients with COPD 
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J Allergy Clin Immunol 2018;141:1983-91 
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J Allergy Clin Immunol 2018;141:1983-91 



Biologics in chronic obstructive 
pulmonary disease 
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Anti-IL5 in COPD: METREX & METREO 
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METREX study 

J Allergy Clin Immunol 2018;141:1983-91 



Anti-IL5 in COPD: METREX & METREO 
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METREO study 

J Allergy Clin Immunol 2018;141:1983-91 
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the GALATHEA and TERRANOVA Study Investigators 

N Engl J Med. 2019 May 20. [Epub ahead of print] 



None of the annualized COPDAE RR for any 
dose of benralizumab reached significance  
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N Engl J Med. 2019 May 20. [Epub ahead of print] 



No Significant difference in any endpoints 
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Add on Benralizumab for COPD 

• Not associated with a lower annualized rate of 
COPD exacerbations than placebo among patients: 

– with moderate to very severe COPD,  

– a history of frequent moderate or severe exacerbations 

– Blood eosinophil counts of 220 per cumm or greater 
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Take Home Messages 
• Approximately 1/3 of stable COPD patients have 

evidence of eosinophilic inflammation. 

• Role of Eosinophils in COPD:  
– Benefit from inhaled corticosteroid (ICS) therapy  

– A predictor of COPD AE 

– May be a biomarkers to receive Anti-IL5 therapy  

• Biomarkers of eosinophilic airway inflammation: 
– Blood Eos, Sputum Eos, FeNO, Piriotin, Serum IgE 

• CRP and Blood eosinophil level could be a guidance to 
manage AECOPD. 

Dr. Pin-Kuei Fu 
45 

>=300 

>=150 

>=100, 2AE,1Ad 


