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Θεραπευτική αντιμετώπιση του άσθματος 
– ανεκπλήρωτοι στόχοι

▪ Oρισμένοι ασθενείς με άσθμα 

δεν εμφανίζουν  το βέλτιστο έλεγχο 

με τα τρέχοντα πρότυπα θεραπείας,

ακόμα  και όταν ακολουθούνται οι εθνικές 

και διεθνείς κατευθυντήριες οδηγίες

▪ Το μη ελεγχόμενο άσθμα συνδέεται με 

σημαντική νοσηρότητα, μεγάλο αριθμό 

νοσηλειών, υψηλή θνητότητα και με 

σοβαρή οικονομική επιβάρυνση

Το 5-10% των ασθενών 
έχουν σοβαρό άσθμα 

που δεν ανταποκρίνεται 
στις συμβατικές θεραπείες

Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2018 



Κλινικοί φαινότυποι στο σοβαρό άσθμα

Wenzel SE, Nat Med. 2012; 18: 716-25

Το σοβαρό άσθμα χαρακτηρίζεται από μεγάλη ετερογένεια



Anderson G. LANCET 2008

Σχετίζονται με διακριτά κλινικά χαρακτηριστικά 
και διαφορετική ανταπόκριση στη θεραπεία

Ενδότυπος: υπότυπος της νόσου που ορίζεται λειτουργικά 
και παθολογικά από έναν υποκείμενο μοριακό μηχανισμό



“Th2 high – Th2 low” άσθμα

Woodruff, AJRCCM 2009; 180: 388-395



Th2-high asthma: increased markers of allergy, 
eosinophilic inflammation and airway remodelling 

Woodruff, AJRCCM 2009; 180: 388-395



Only asthmatics with “Th2 high” profile 
responded to anti-inflammatory therapy with ICS 

Woodruff, AJRCCM 2009; 180: 388-395



Ο ηωσινοφιλικός φαινότυπος του 
άσθματος

• Αναφέρεται στην ηωσινοφιλία 
στους αεραγωγούς

• Δεν υπάρχει ομοφωνία ως προς 
τον ορισμό -> 2 ή 3% 
Ηωσινόφιλα στα προκλητά
πτύελα?

Haldar, JACI 2007 Haldar, AJRCCM 2008, Berry,  Thorax 2007, de Groot, ERJ Open Res. 2015, Nixon J, Pharmacol Ther 2016



Sputum eosinophil levels in asthma 
according to the severity

Louis R.  AJRCCM. 2000; 161: 9-16



Brusselle GG, Nat Med 2013; 19: 977-9

Τ2 high – T2 low asthma:

Two different pathways (TH2 and ILC2) produce 
Type-2 cytokines and result in eosinophilia



Mechanisms of eosinophil migration into the lungs  

Woolnough K, Immunol Allergy Clin North Am. 2015;35:477-92



Woodruff, AJRCCM 2009; 180: 388-395

Sputum and blood eosinophils are both associated 
with the T2-high asthma endotype



The diagnostic accuracy described as ROC 

AUC was 85% (p<0.001, 95% CI 0.81-0.96) 

Wagener, Thorax 2015; 70: 115-120

Severe asthma cohort

Blood eosinophils as surrogates 
for sputum eosinophils in severe asthma



Bl-eos >400 cells/μL are associated 
with severe asthma exacerbations and poor asthma control

Price DB, Lancet Respir Med. 2015; 3: 849-58 



The severe asthma eosinophilic phenotype

• Sputum and peripheral blood 
eosinophilia 

• Adult onset and equal 
distribution between sexes

• Lack of atopy
• Chronis sinusitis with nasal 

polyposis
• Aspirin sensitivity
• Low FEV1 and persistent airflow 

limitation
• Distal inflammation with air 

trapping and dynamic 
hyperinflation

• Frequent, severe exacerbations
• Severe impact on quality of life 

De Groot JC. ERJ Open Res. 2015 Sep 23;1(1)



Buhl R, Eur Respir J 2017; 49: 1700634



Ο τυπικός ασθενής με ΣΕΑ έχει λίγα σχετικά συμπτώματα 
παρά την ενεργό φλεγμονή των αεραγωγών 

Haldar , AJRCCM 2008;178:218-24



Treatment directed at normalization of sputum Eos 
reduces asthma exacerbations and admissions 

Green, Lancet 2002; 360:1715-21

▪ 63% reduction in the sputum eosinophil count (p=0.002)
▪ Fewer severe asthma exacerbations (35 vs 109; p=0·01)
▪ Reduced ED admissions (1 vs 6, p=0.047)

Sputum Eos<1%: ↓ anti-inflammatory therapy

Sputum Eos 1-3%: no changes in anti-inflammatory therapy

Sputum Eos>3%: ↑anti-inflammatory therapy

↓ 63% (p=0.002) 

p=0.01



GINA Guidelines
Anti-IL5 therapies for severe eosinophilic asthma

Anti-IgE

Anti
-IL5

Global Initiative for Asthma. Global Strategy for Asthma Management and Prevention, 2018 



Τα συστηματικά κορτικοστεροειδή μπορούν να αμβλύνουν 
την εωσινοφιλική φλεγμονώδη διαδικασία

Ten Brinke A, AJRCCM 2004; 170: 601–605



Volmer T, Eur Respir J 2018; 52: 1800703



Η IL-5 αποτελεί έναν ελκυστικό θεραπευτικό στόχο 
στο σοβαρό εωσινοφιλικό άσθμα

Legrand, J Allergy Clin Immunol Pract 2015



Μepolizumab Reslizumab Benralizumab

Date of approval
04 November 2015 (FDA)1

03 December 2015 (EMA)2

23 March 2016 (FDA)3

16 August 2016 (EMA)4

14 November 2017 (FDA)5

08 January 2018 (EMA)6

Mechanism of action Anti-IL-5 mAb1,2 Anti-IL-5 mAb3,4 Anti-IL-5R mAb5,6

Δοσολογικό σχήμα 100 mg Q4W 3 mg/kg
30mg Q4W (x3) & μετά

30mg Q8W

Οδός χορήγησης SC IV SC

Φαρμακολογική μορφή
Σκόνη για διάλυμα προς 

έγχυση
Διάλυμα προς έγχυση Προγεμισμένη σύριγγα

Ηωσινόφιλα αίματος 
≥150 cells/μl ≥400 cells/μl ≥300 cells/μl

1. FDA. Drugs@FDA: FDA Approved Drug Products. Mepolizumab. Available from: www.accessdata.fda.gov/scripts/cder/daf/ [accessed September 2018]; 2. EMA. Human medicines. Mepolizumab. Available from: www.ema.europa.eu/ema/ [accessed 
September 2018]; 3. FDA. Drugs@FDA: FDA Approved Drug Products. Reslizumab. Available from: www.accessdata.fda.gov/scripts/cder/daf/ [accessed September 2018]; 
4. EMA. Human medicines. Reslizumab. Available from: www.ema.europa.eu/ema/ [accessed September 2018]; 5. FDA. Drugs@FDA: FDA Approved Drug Products. Benralizumab. Available from: www.accessdata.fda.gov/scripts/cder/daf/ [accessed 
September 2018]; 2. EMA. Human medicines. Benralizumab. Available from: www.ema.europa.eu/ema/ [accessed September 2018].

Διαφορές μεταξύ των εγκεκριμένων για το ΣΕΑ                                              
anti-IL5 θεραπειών

ΕΜΑ 2018



Anti-IL5/IL5-R θεραπείες στο ΣΕΑ:                                            
Mepolizumab, Reslizumab, Benralizumab (IL5-R)

Mepolizumab

Reslizumab

Benralizumab



Benralizumab induces direct, rapid and near complete 
depletion of eosinophils

via antibody-dependent cell-mediated cytotoxicity

1. Patterson MF, et al. J Asthma Allergy. 2015;8:125-134; 3. Flood-Page P, et al. Am J Respir Crit Care Med. 2003.167:199-204; 4. Sehmi R et al. Clin Exper
Allergy. 2016;793-802; 5. Kolbeck R et al. JACI 2010;125:1344-1353; 6. Laviolette M et al. J Allergy Clin Immunol. 2013;132:1086-1096; 

Anti-IL-5 MOA1-4

indirect

Benralizumab MOA5-7

Enhanced Antibody-Dependent Cell-mediated 

Cytotoxicity (ADCC)

NK 
Cell

ADCC

IL-5Ra

DIRECT
NK Recruitment

NK 
CellFcγRIIIa

Afucosylated Fc 
region

Anti-IL-5Ra

Benralizumab induces direct, rapid*, and near complete

depletion of eosinophils via its enhanced ADCC MOA

ACTIVE
Eosinophil Apoptosis

IL-5

Other local eosinophil 

activating factors may 

render clearance by 

anti-IL-5 incomplete3,4

PASSIVE
Eosinophil Apoptosis

Anti-IL-5

*Benralizumab induces eosinophil apoptosis within 6 hours in vitro7; blood eosinophils were 

depleted within 24 hours in a clinical study6



Benralizumab: σχεδόν πλήρης εξαφάνιση

Median blood percent changes in EOS counts were reduced from baseline by 100% in 

patients treated with benralizumab Q4W and Q8W compared to 6% for patients in the 

placebo group

EOS = eosinophil; Q4W = every 4 weeks; Q8W = every 8 weeks. Error bars represent upper 

and lower quartiles.
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Nair P et al. Supplementary appendix. N Engl J Med. 2017

Anti-IL5 θεραπείες:Επίδραση στον αριθμό των Bl-Εos



Pavord Lancet 2012;380:651-59



Ortega, N Engl J Med 2014;371:1198-207

▪ 576 patients with recurrent (≥2) asthma exacerbations and >150 cells/μL at baseline or >300 cells/μL 
during the 12-month period before screening, despite high doses of ICS

MENSA STUDY



Bel, N Engl J Med 2014.371:1189-97

▪ Blood eosinophil level of ≥300 cells/μL during the 12-month period before screening              
or ≥150 cells/μL during the optimization phase

(SIRUS investigation)



Castro, Lancet Respir Med. 2015; 3:355-66 

▪ 953 Patients with ≥1 asthma exacerbations during the previous year and >400/μLB-Eos at baseline

▪ Significant reduction in the 
frequency of asthma exacerbations 
compared with PBO

Study 1: RR 0.50 [95% CI 0.37–0.67]; 
Study 2: 0.41 [0.28–0.59]; 
both p<0.0001

▪ Grater benefit in the OCS-treated 
subset of patients 



▪ 315 patients, inadequately controlled (ACQ≥1.5) by at least a medium dose of ICS and at least one Bl-Eos count of ≥400 cells/μL during the screening period
▪ Reslizumab 0.3 mg/Kg i.v., 3.0mg/Kg i.v. or PBO, once every 4 wks for 16 wks

Bjermer L, CHEST. 2016; 150: 789-798

Change in baseline FEV1 Change in baseline symptoms 

ACQ

*P≤ 0.05



Bleecker ER, Lancet. 2016; doi: 10.1016/S0140-6736(16)31324-1

▪ 1205 patients with ≥2 exacerbations during the previous year, 
while on high doses ICS + LABA were randomized to receive 
Benralizumab 30mg s.c. Q4W, Benralizumab Q8W or placebo 
(1:1:1) for 48 wks as add on to their standard Tx

FitzGerald JM, Lancet. 2016; doi: 10.1016/S0140-6736(16)31322-8

▪ 1306 patients with ≥2 exacerbations during the previous year, while 
on both high and medium doses ICS + LABA were randomized to 
receive Benralizumab 30mg s.c. Q4W, Benralizumab Q8W or 
placebo (1:1:1) for 56 wks as add on to their standard Tx

Annual asthma exacerbation rates
according to baseline Bl-Eos concentrations



Nair P, N Engl J Med 2017;376:2448-58

P<0.001 for both comparisons





1. Chupp et al Lancet Respir Med 2017, 2. FitzGerald JM, Lancet. 2016 

Baseline eosinophil counts are predictive 
of anti-IL5 treatment benefit

MUSCA¹

SIROCCO²



Haldar, JACI 2014; 133:921-923

Sp-Eos and Bl-Eos Exacerbation frequency

A sustained therapeutic benefit of anti-IL5 therapy 
requires continued dosing



Παρακολούθηση ασθενών που 
λαμβάνουν anti-IL5 θεραπείες

• Πώς γίνεται η παρακολούθηση των ασθενών 
που λαμβάνουν anti-IL5 θεραπείες; 

• Πώς μπορούμε να προσδιορίσουμε ποιοι
ασθενείς ανταποκρίθηκαν στη θεραπεία; 

• Υπό ποιες κλινικές συνθήκες πρέπει οι 
ασθενείς να σταματήσουν ή να αλλάξουν 
θεραπεία;



Παράγοντες που αξιολογούμε

• Μείωση των παροξύνσεων

• Βελτίωση στα συμπτώματα 
(ACT, ACQ, αποκατάσταση 
της όσφρησης, ποιότητα 
ύπνου κ.α.)

• Συνολική βελτίωση της 
κατάστασης της υγείας 
(AQLQ, SGRQ)

• Εκτίμηση των 
συννοσηροτήτων

Buhl R, Eur Respir J 2017; 49: 1700634



Laviolette M, Allergy Clin Immunol. 2013; 132: 1086–1096.e5

Σε ορισμένους ασθενείς δεν παρατηρείται πλήρης 
εξαφάνιση των Eos στους ιστούς με τις anti-IL5 θεραπείες

Bone marrow Airway mucosa/submucosa



Potential targets
for severe eosinophilic asthma

Barnes PJ, J Allergy Clin Immunol. 2015; 136: 531-545



Αποτελεσματικότητα του Omalizumab στη μείωση 
των παροξύνσεων σε σχέση τα επίπεδα των 

εωσινοφίλων στο περιφερικό αίμα  

Casale TB. Allergy. 2018;73:490–497.



Induced
sputum

Airway 
submucosa

Djukanovic, AJRCCM 2004;170:583-593

Eosinophils in peripheral blood

Massanari, Respir Med 2010; 104: 188-96

Omalizumab attenuates airways and systemic 
eosinophilia



Wenzel S, Lancet. 2016;388:31-44

Dupilumab (anti-IL13/IL4-Rα) significantly reduced 
exacerbations irrespective of baseline eosinophil count 

▪ 769 patients were randomly assigned (1:1:1:1:1) to receive subcutaneous dupilumab 200 mg or 300 mg every 2 weeks or every 4 weeks, or 
placebo, over a 24-week period

The effects may be greater in patients with peripheral blood eosinophilia, 
particularly at the 300mg dosing every 2 weeks



Zervas E, ERJ Open Res 2018; 4: 00125-2017



https://www.facebook.com/photo.php?fbid=10213450173993627&set=a.3590821014037&type=3&size=1223,1631


Hanania. AJRCCM 2013;187:804–811.

Asthma exacerbation rate

Bl-Eos 
> 260 cells/μL 

Higher exacerbation rates in the placebo group: 
predictive of exacerbations

Greater benefit from omalizumab: 
predictive of treatment response



• 85% of the subjects with a screening 
Bl-Eos count of >150 cells/ml 
remained at 150 cells/ml or greater 
in the following year

• 67% of the subjects with a screening 
Bl-Eos count of <150 cells/ml
remained below the proposed cut-
off of 150 cells/ml or greater in the 
following year. 

Screening Bl-Eos versus the 
geometric mean after screening

Katz, Ann Am Thorac Soc. 2014; 11: 531-536



Busse W, et al. J Allergy Clin Immunol. 2018. doi: https://doi.org/10.1016/j.jaci.2018.08.031.

* p < 0.05, † p < 0.01; ‡ Raw data have not been adjusted for ACQ, exacerbations or blood eosinophil threshold. Note: No comparisons with RESLI were possible below 400 cells/µL due to the inclusion criteria. Only data from patients with 
≥450 cells/μL were available from BENRA studies and used in the ≥400 cells/μL comparison.
BENRA, benralizumab; MEPO, mepolizumab; RESLI, reslizumab.

Rate Ratio (95% Cl)

≥400 cells/µL

≥300 cells/µL

≥150 cells/µL

Unadjusted 
comparison‡

0,25 0,5 1 2 4

0.61 (0.37, 0.99)*

0.66 (0.49, 0.89)†

Favours Drug A

MEPO vs BENRA

MEPO vs BENRA

Rate Ratio (95% Cl)

0.55 (0.35, 0.87)*

0.55 (0.36, 0.85)†

MEPO vs BENRA

MEPO vs RESLI

RESLI vs BENRA 1.00 (0.71, 1.40)

0.75 (0.56, 1.00)

0.89 (0.66, 1.20)

MEPO vs BENRA

MEPO vs RESLI

RESLI vs BENRA 0.84 (0.63, 1.13)

Drug A vs Drug B Favours Drug B

MEPO vs BENRA MEPO vs RESLI RESLI vs BENRA

≥150/μl

≥300/μl

≥400/μl

Blood Eos

Κλινικά σημαντικές παροξύνσεις άσθματος
Έμμεση σύγκριση των θεραπειών ανάλογα με τη βασική τιμή ηωσινοφίλων



▪ 576 patients with recurrent (≥2) asthma exacerbations and >150 cells/μL at baseline or >300 cells/μL during 
the 12-month period before screening, despite high doses of ICS plus additional controller medication(s)

Chupp GL, Lancet Respir Med. 2017;5:390-400

QoL



Ortega HG, Lancet Respir Med. 2016;4:549-556









Hanania. AJRCCM 2013;187:804–811.





Eosinophilic Non-eosinophilic

Very mild-mild Moderate -Severe

CS: clinical strategy, based on symptoms and spirometry

SS: sputum strategy, sputum cell counts guiding CS to keep Eos≤2%

p<0.01

p=0.07

RR:0.28

RR:0.63

CS
CS

CSCS
SS

SS

SS

SS

Jayaram, Eur Respir J 2006; 27: 483-494


