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1. Scientific and professional 
achievements  



1a. Main research area – adult and 
pediatric asthma 



Asthma as a major health problem (1) 

Asher M et al. Lancet 2006;368:733-43; Lai CK et al. Thorax 2009;64:476-83 
Burney P et al. Int J Tuberc Lung Dis 2015;19:10-20; Sembajwe G, et al. Eur Respir J 
2010;35:279-86; Anto JM et al. Allergy 2010;65:1021-30 

Majority children and adults < 45 years old 
affecting up to 25% of the pediatric population in 
some European countries 
the most frequent chronic disease of childhood 
the leading cause for hospitalization and ED 
consultations for the pediatric population 
 

300 million people around the globe 
10% in the EU 
increasing prevalence in developing countries  
projected increase to 400 millions in the upcoming 
three decades 



Asthma as a major health problem (2) 

Masoli M, et al. Allergy 2004;59:469-78; Bahadori K et al. BMC Pulm Med 2009;9:24; 
Sullivan PW, et al. J Asthma 2016;10; Tavakoli H et al. Allergy. 2017;72(2):291-299; Beran 
D et al. Lancet Respir Med 2015;3:159-70 
 

75% of the economic burden is due to indirect 
costs resulting from absenteeism and decreased 
productivity at the workplace 

Significant direct and indirect costs = 72.2 billion 
Euro/year 

Uncontrolled asthma with frequent exacerbations, 
hospitalisations together with medications costs 
are the leading determinants of direct costs 



An efficient approach to tackle the 
“asthma epidemics” 

1. Research and development programmes 
focused on: 
a. prevention  
b. disease mechanisms and biomarkers 
c. personalised approaches 
d. new treatments curing the disease. 



An efficient approach to tackle the 
“asthma epidemics” 

2. Integrative management of asthma patients 
 
a. Next generation guidelines 
b. Registries for asthma 
c. Improved access to early diagnosis and quality 

treatment 
d. Environment and co-morbidities control 
e. Patient and general public education 
f. Cost-efficient use of resources  
g. Patient-centered care models 



An efficient approach to tackle the 
“asthma epidemics” 

3. Strategic partnership between all stakeholders 
A community approach to a community problem 

4. Recognition of asthma as a major health problem 
Increasing awareness 



My research in asthma  



Asthma is extremely heterogeneous 

Asthma phenotypes and endotypes  



Disease phenotypes 

describe clinical, physiolologic and 
morphologic characteristics as well as unique 
responses to treatment  

Visible properties 

Agache I, Akdis C, Jutel M, Virchow JC. Allergy. 2012;67(7):835-46 



Triggers 
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Agache I, et al. Allergy. 2012;67(7):835-46 



ANA as a visible property 

Agache I et al. Iran J Allergy Asthma Immunol 2009;8:49-52 



Predictive value of lung function trend and 
FeNO for difficult asthma in children 

Agache I et al. J Investig Allergol Clin Immunol 2012;22:419-26 



Longitudinal evaluation and risk prediction 

Agache I et al. submitted 



Linking asthma 
phenotypes 

with endotypes 

Agache I. et al. et al. Allergy. 
2012;67(7):835-46 



The use of 
inflammometry – 
induced sputum 



Agache I, Akdis CA et al. in preparation 



Asthma visible properties 

Agache I, Akdis CA et al. in preparation 



New pathogenetic mechanisms in asthma 
• Increased eotaxin and RANTES in smokers with 

asthma 
 
• IL-6 and lung function decline 
 
• IL-2 and brittle asthma 
 
• VEGF and near-fatal asthma  
 
• IP-10 and frequent exacerbators 

 
• IL-10 and response to steroids 

Agache I, Akdis CA et al. in preparation 



Agache I.  Curr Opin Allergy Clin Immunol. 2013; 13(3):249-256 

New concept – the dissociated effect 



Agache I.  WAO Congress 2011 



Agache I et al. Curr Allergy Asthma Rep 2015;15:29. 

New concept – the complex endotype 
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Agache I, Akdis CA. Allergol Int. 2016 ;65(3):243-52 

Multiple type 2-driven molecular 
sub-endotypes 



Multiple non-type 2-driven molecular 
sub-endotypes 

Agache I, Akdis C. Allergology International 2016,65(3):243-52 



Factors modulating the disease endotype 

Disease endotype 

Innate and adaptive 
immune response 

Epithelial barrier Exposome (allergen, 
pollutants, irritants) 

Anatomical factors 

Remodeled 
resident cells 

Genetic and 
epigenetic factors 

Microbiome 

Nutrition 

Metabolic 
pathways 

Psychological 
factors 

Agache I, Akdis C. Allergology International 2016,65(3):243-52 



The value of a biomarker 
Marker for 

the endotype 

Agache I. Current Treatment Options in Allergy 2014 ; 1:198–212 
Agache I.  Curr Opin Allergy Clin Immunol. 2013; 13(3):249-256 

Key mechanism for 
the endotype 

Guides treatment Therapeutic 
target 

Variable across age, asthma 
severity and in time 



The ideal biomarker 

Usable as diagnostic test (easily measurable,  
affordable) 

Reproducible (inter- and intra- coefficient of 
variability) 

Agache I. Curr Opin Allergy Clin Immunol. 2013;13(3):249-56 

Pathway specific 

Related to a relevant clinical end point 
(surrogate end points) 

Validity 

Relevance 



Current biomarkers in severe asthma 

The majority predict treatment response, very 
few forecast disease risk and progression  

Need to be validated and qualified 

Suitable for research settings 

Agache I, Akdis C. Allergology International 2016,65(3):243-52 



Type 2 asthma 
biomarkers 

Agache I, Rogozea L. In press 



Validation and qualification of 
biomarkers 

Validation is the process of assessing the 
measurement performance of the biomarker 
(reproducible and accurate data) 

Wagner JA, Williams SA, Webster CJ. Clin Pharmacol Ther. 2007;81:104–7 
Goodsaid FM, Frueh FW, Mattes W. Toxicology. 2008;245:219–23 

Qualification is the evidentiary process of 
linking a biomarker with biological processes and 
clinical end points  



Serum IL-17 as a biomarker for severe asthma 

Agache I et al. Respir Med 2010;104:1131-7 



Biomarkers for eosinophilic asthma 

Agache I et al. Allergy 2016;71:1192-202 



Predictive 
biomarker Drug Target Effects Regulatory status 

Blood eos 
Periostin 

FeNO 
Omalizumab IgE 

Reduces exacerbations 
Improves symptoms 

and quality of life 
FDA- and EMA-approved 

Blood/sputum eos 
FeNO Mepolizumab IL-5 Reduces eos, 

exacerbations and OCS FDA and EMA approved 

Blood eos Reslizumab IL-5 
Reduces eos, 
exacerbations 
Improves FEV1 

FDA and EMA approved 

Blood eos Benralizumab IL-5Rα 
Reduces eos and bas, 

exacerbations 
Improves FEV1 

Phase III 

Blood eos Dupilumab IL-4Rα Reduces exacerbations, 
Improves FEV1 Phase III 

Periostin 
DPP-4 Tralokinumab IL-13 Reduces eos 

Improves FEV1 
Phase II 

Periostin Lebrikizumab IL-13 Reduces exacerbations 
Improves FEV1 

Phase III 

Endotype driven treatment in type 2 asthma 

Muraro A, et al. J Allergy Clin Immunol. 2016;137(5):1347-58 



Harris JM, et al. Respir 
Res. 2016;17:29 



Allergen immunotherapy in asthma 

Jutel M, Agache I et al. J Allergy Clin Immunol 2016;137:358-68 



Allergen immunotherapy in asthma 

Jutel M, Agache I et al. J Allergy Clin Immunol 2016;137:358-68 



Allergen immunotherapy in asthma 

Dhami S et al. Clin Transl Allergy. 2016;6:5. 



Guidelines 

To be launched in 
2017 

Available for members on www.eaaci.org 



EAACI Molecular Allergology 
User's Guide 

Straightforward guide on molecular 
allergology describing what are 
components, the clinical benefits of 
testing for components as well as how to 
interpret results including understanding 
cross-reactions 

Available on www.eaaci.org 



Precision 
medicine in 

asthma 

Muraro A, et 
al. J Allergy 
Clin Immunol. 
2016;137(5):1
347-58 



1b. Main research area – asthma co-
morbidities 



One airways disease concept - ARIA 

Bousquet J et al. Allergy. 2008;63 Suppl 86:8-160 



One airways disease concept - ARIA 

Bousquet J et al. Allergy. 2008;63 Suppl 86:8-160 



Uniform approach for severe allergic diseases 

Bousquet J et al. Int Arch Allergy Immunol. 2012;158(3):216-31 



Asthma and obesity 

Moreira A et al. Allergy. 2013;68(4):425-39.  



1c. Asthma management plans and new 
models of care 



New generation guidelines 



New generation guidelines 

ARIA (allergic rhinitis and its impact on asthma) – 
2008, 2010, 2016 

EAACI Allergen Immunotherapy Guidelines 2017 

EAACI Food Allergy and Anaphylaxis Guidelines 
2014  

EAACI – AAAAI- ERS  Asthma Guidelines 2019 



New models of care – integrated care pathways 

European Innovation Partnership on Active and Healthy Ageing, Action Plan B3; 
Mechanisms of the Development of Allergy, WP 10; Global Alliance against Chronic 
Respiratory Diseases,.  
Eur Respir J. 2014;44(2):304-23 



Asthma “best-buys” management plan 

Agache I. Global Atlas of Asthma, 2013 



2. Evolution and development plans for 
career development 





Lecturer 

Associate Professor 

Physiology Discipline 

Junior Assistant Professor 

2000-2006 Assistant Professor 

Head of Immunology Discipline 

1996-2000 

2003-today 

2007-today 

2006-2007 

2010-today 

Academic development  



Key achievements 

Interactive teaching and creative scientific 
research 

New curriculum for immunology, physiology for 
MD and allied health – undergraduate and master 
programmes 

Practical reference guides for students: 
immunology and pneumology 



Scientific development future plans 



Asthma endotypes 

PN-II-RUTE-2014-4-2303 project, Endotypes of 
Non-Eosinophilic Asthma (ENDANA) 

Pediatric asthma endotypes 

Type 2 asthma subendotypes 

The role of exposome in asthma – consensus 
document EAACI-AAAAI 



Precision medicine 

Biomarkers and endotypes for allergen 
immunotherapy – in collaboration with Swiss 
Institute for Allergy and Asthma Research (SIAF) 

Development of protocols for educational 
intervention in the community for asthma 
management – in collaboration with 
Pharmaceutical Group of the EU 

Mobile health/Allergy 2.0 and 3.0 



Professional development future plans 



2017-2019: President of the European Academy 
of Allergy and Clinical Immunology 

facilitate the cooperation between international 
and national societies as a scaffold for  
1. local adaptation and implementation 

•  guidelines  
• cutting-edge research 
•  best practices  
• efficient health policies 

2. advocacy for promoting asthma as a major 
health problem. 



Academic activity future plans 



New educational portfolio for students and 
HCPs - purposeful education 

Facilitate both professional and career 
development 

New tools facilitating interactive learning 
• tutorials for the faculty master programmes 

and for the doctoral school,  
• multidisciplinary learner programmes, 
• interactive brainstorming, buzz-sessions, 
Think-Pair share, incident process 

Key concepts: work-experience and social 
service  



Building the community feeling for students 
and teachers 

Increased engagement in shaping the academic 
landscape and the organizational culture 

Close working relationship between the student 
and faculty research mentor 

Support for early career researches through 
national and international cooperative projects. 

PhD coordination and full 
professorship 
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