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1. Mepolizumab Treatment  of  ASTHMA 

 Mepolizumab (monoclonal  Ab against IL-5) 
 -Reduced risk of AE in eosinophilic airway inflammation. 

 -Reduced steroid doses  Nair P et al. N Engl J Med 2009; 360: 985–93. 

 

 DREAM : multi-center, double blind, placebo-controlled trial 
  (Dose Ranging Efficacy And safety with Mepolizumab in severe asthma) 
 - Nov. 2009~Dec.2011, 81 centers in 13 countries including Korea 
 
 - Mepolizumab reduces the frequency of AE? 
 - Effects on blood/sputum eosinophil, asthma control, QOL, FEV1 
 

 



Patient characteristics Mepolizumab 

 >= 2 exacerbation requiring systemic CS  in previous 
year  
 sputum eosinophil count >=3 % 
 FENO >=50 ppb  
 asthma-related PB eosinophil >=0.3×10⁹/L 
 prompt deterioration of asthma control after <=25% 
reduction in regular maintenance ICS/OCS 



Clinically significant exacerbations Mepolizumab 



Blood Eosinophil Sputum Eosinophil 

Changes in FEV1 Changes in ACQ 

Secondary Outcomes Mepolizumab 

p=0.082 

P<0.001 

 Mepolizumab has a clinically and statistically significant effect on 
exacerbations of severe eosinophilic asthma. 
 Mepolizumab seems to be a safe and effective treatment option for the 
subgroup of patients with eosinophilic asthma even with lower doses and 
might allow safe withdrawal of oral corticosteroids. 



2. Azithromycin Treatment  of  Asthma 

 Non-eosinophilic asthma – Poor response to corticosteroids(CS) 
 Severe asthma : older, longer duration, less atopy, frequent need for CS 
 Maintenance macrolides proven to be effective in chronic neutrophilic 
airway inflammation including CF, BE, and DPB, prevent AE in COPD 
 
 AZIthromycin in Severe ASThma:multi-center RCT in Belgium, for 26W 
  - Azithromycin (N=55) vs. placebo (N=54) 
 
 - Severe asthma exacerbation and/or LRTI requiring antibiotics 
 - pre/post-BD FEV1, morning/evening PEF, ACQ, AQLQ 
 

 Persistent asthma with GINA step 4 or 5 
 High dose ICS +LABA for >=6 months 
 at least 2 severe asthma exacerbation and/or LRTI 
 never smokers or ex-smoker < 10PY 
 FENO below ULN 



Patients characteristics Azithromycin 



Primary endpoint : severe AE or LTRI Azithromycin 

RR 0.54, 95% CI 0.29 to 0.98, p=0.037 



Secondary outcomes : Lung function, ACQ, AQLQ Azithromycin 

 First RCT examining the efficacy and safety of add-on low-dose azithromycin 
in adults with exacerbation-prone severe asthma. 
 Although azithromycin was not superior to placebo in the total population, 
we demonstrated a significant reduction in primary endpoints in non-
eosinophilic severe asthma, suggesting possibility of phenotypic treatment. 



3. Tiotropium   Treatment of Asthma 

 2 replicate, randomized, placebo-controlled trials 
 Efficacy and safety of adding tiotropium to ICS/LABA treatment 
 Effects on lung function, exacerbation frequency, and other end points 
during 48 weeks period in poorly controlled asthma 
 
 ACQ=> 1.5 with ICS/LABA 
 persistent airflow limitation : post-BD FEV1=< 80% predicted 
             post-BD FVC =< 70% 
 At least 1 exacerbation needs systemic GCS in the previous year 
 



Baseline characteristics Tiotropium 



Tiotropium 

Risk reduction : 21% (HR, 0.79; P = 0.03) 



Difference in change from baseline Tiotropium 

 In patients with poorly controlled asthma despite treatment with 
ICS/LABA, adding tiotropium significantly reduced the risk of episodes of  
worsening of asthma and asthma exacerbations and provided sustained 
bronchodilation. 
 These implicates the possibility of tiotropium as a good treatment 
option in severe asthma subgroup. 
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Treatment strategies for ICS adjustment 

 randomized, parallel, 3-group, placebo-controlled, multiply-blinded 
trial of 342 adults with mild to moderate asthma controlled by low-dose 
ICS therapy 
 
 For physician assessment–based adjustment(PABA) and biomarker-
based (FENO) adjustment(BBA), the dose of ICS was adjusted every 6 
weeks 
 for symptom-based adjustment(SBA), ICS were taken with each 
albuterol rescue use. 
 
 The primary outcome : time to treatment failure. 
 





Time to first treatment failure BASALT  

 Treatment failure : acute exacerbation, at-home measurements of PEF, 
albuterol use, in-clinic measurements of FEV1, safety or dissatisfaction 



Lung function and FENO BASALT 

 Among adults with mild to moderate persistent asthma controlled with 
low-dose ICS,  the use of either biomarker-based or symptom based 
adjustment of ICS was not superior to physician assessment–based adjustment 
of ICS in time to treatment failure. 



Strategy for LABA adjustment Step-off  LABA 

 Safety concerns for LABA use in asthma   withdrawal of the 
LABA once asthma is controlled by ICS/LABA is recommended 
 Effect of LABA discontinuation ??? 
 
 Systematic Review with Meta-analysis from MEDLINE, EMBASE, 
Cochrane Centrals through Aug 2010 



Step-off LABA 





 Evidence suggests that discontinuing LABA therapy in adults and older 
children with asthma controlled with a combination of ICSs and LABAs 
results in increased asthma-associated impairment.  
 Additional trials measuring all long-term patient-important outcomes are 
needed. 



ICS/LABA vs. ICS for AE LABA safety 

J Allergy Clin Immunol 2012;129:1274-9. 

  Benefits and risks of LABAs in asthma?  
-  Salmeterol Multicenter Asthma Research Trial (2003) 
-a higher proportion of deaths and serious events, particularly in African 
Americans than placebo with Salmeterol. 
- Mitigating effects of ICS for risks from Salmeterol? 
 
 To estimate the effect of ICS therapy and fixed-dose ICS/LABA combination 
therapy on severe asthma exacerbations in a racially diverse population. 
 
 Asthma severity classification based on SABA fills/OCS fills in baseline year 
 
 
 



LABA safety 



Risk of asthma exacerbation LABA safety 

ICS 

ICS/LABA 
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Diagnosis of asthma MCT 

J Allergy Clin Immunol 2012;130:69-75. 

 Methacholine challenge test(MCT): assess airway hyperresponsiveness 
 
 Diagnostic characteristics of MCT in asthmatic patients receiving 
controller after the use of high-potency ICS ? 
 
 Cohort-control study in asthmatic participants (n=126) with regular 
controller and non-asthmatic control (n=93) 
 to evaluate the sensitivity and specificity of the MCT. 
 
 MCT positive : PC20 <=8 mg/mL 



Participants’ characteristics MCT 



MCT 

 The sensitivity and specificity of MCT varies with several factors. 
 MCT should be not be used as the sole method for excluding the diagnosis 
of asthma, especially in white and non-atopic subjects 



Diagnosis of eosinophilic inflammation Periostin 

J Allergy Clin Immunol 2012;130:647-54. 





Sensitivity of biomarkers for eosinophilic inflammation 
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Scoring system predicting outcome ADAS 

J Allergy Clin Immunol 2012;130:1071-7 

 Classifying asthma severity or activity using weighted composite 
measures of asthma disease activity ? 
 Discriminant and multiple regression analyses based on 2 clinical trials 
 
 ADAS-6=4.6534 +0.1118(Rescue b-agonist puffs/day)-0.0236(FEV1 % )- 
0.2602(AQLQ-Symptom domain)+ 4.3633(Diurnal variability in PEF)+0.5765 
(Diurnal variability in rescue b-agonist use)+0.1226(Nighttime awakenings) 
 
 Definition of asthma activity : GINA/ ERP-3 
 -high : any of the lower-limit criteria (FEV1 <60% or >4 puffs/d of rescue use) 
- low : all of the upper-limit criteria (FEV1 >80% & <1 puff/d of rescue use). 





Scoring system for prediction of asthma outcome 

 Severity of Asthma Score : Validated disease-specific questionnaire with 
frequency of asthma symptoms, use of systemic CS, use of other asthma 
medications, and history of hospitalization or intubation for asthma.  
 Ability of SOA to predict clinical outcomes?  
 EXCELS (Epidemiological Study of Xolair [omalizumab]: Evaluating Clinical 
Effectiveness and Long-term Safety in Patients with Moderate to Severe Asthma) 
  
 Baseline scores for SOA, ACT, work productivity and impairment index-asthma 
(WPAI-A), and FEV 1 %  
 5 important clinical outcome (hospitalization, ER visit, steroid burst, 
Exacerbation, unscheduled office visit) 

CHEST 2012; 141(1):58–65 



Severity of Asthma : scoring and 
correlation  

SOA 



CART analysis and logistic regression  SOA 

 SOA score was a powerful predictor of adverse clinical outcomes in 
moderate to severe asthma, as evaluated by either logistic regression 
analysis or CART analysis. 
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 The genetic basis for developing asthma has been extensively studied, 
mostly focused on mild to moderate disease, resulting unclear genetic 
risk factors for severe asthma 
  To identify common genetic variants affecting susceptibility to severe 
asthma. 
 
 A genome-wide association study in 933 European ancestry individuals 
with severe asthma and 3346 clean controls(AUGOSA study) 
 - 480,889 genotyped SNPs tested 
 - Largest GWAS of severe asthma to date 
 Validation cohort with 231 severe asthma and 1345 controls 
 (AAGC study) 

GWAS for severe asthma 





 The first GWAS of severe asthma was undertaken which identified the 
contribution of some but not all genetic loci previously associated with mild to 
moderate disease. Suggestive evidence for a number of novel loci associated 
with severe disease is also reported. 
 Novel loci, which may be specific to severe asthma, potentially provide further 
insight into disease mechanisms and warrant further study. 



IL6R variation SNP and lung function/AE 

(J Allergy Clin Immunol 2012;130:510-5.) 

  IL6R SNP rs4129267 : an asthma susceptibility locus  
   - in linkage disequilibrium with the IL6R coding SNP rs2228145 (Asp358Ala) 
   - IL6R coding change  IL-6R shedding, IL-6 trans-signaling. 
  IL6R SNP rs2228145 respect to asthma severity phenotypes?  
 
 IL6R SNP rs2228145 in subjects of European ancestry with asthma from the 
Severe Asthma Research Program (SARP). 
 Lung function associations were replicated in the Collaborative Study on the 
Genetics of Asthma (CSGA) cohort.  
 Serum soluble IL-6R in SARP subjects 
 IHC stain for qualitative evaluation of IL-6R protein expression in tissue/cells 
 





SNP, IL6 R and lung function 

 The IL6R coding SNP rs2228145 (Asp358Ala) is a potential modifier of lung 
function in subjects with asthma and might identify subjects at risk for more 
severe asthma.  
 IL-6 transsignaling might have a pathogenic role in the lung. 



Summary 

 Many studies for new treatment strategy based on phenotypic 

variation were in progress. 

 Treatment strategy with risk- benefit evaluation for treatment 

adjustment is needed. 

 

 Many diagnostic markers, which old or new, should be 

evaluated for their sensitivity, specificity and clinical implication, 

in various replicative populations.  

 Scoring systems for disease activity and prediction of 

exacerbation could have another clinical value.  

 

 With more extensive GWAS data for genetic susceptibility, 

differentiation of severe asthma candidates or pharmacogenetic 

response could be another treatment concern. 



Thank you for your attention!! 


