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Non eosinophilic
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Persistent eosinophilic

Exacerbation risk in severe asthma is stratified by inflammatory phenotype using
Longitudinal measures of sputum eosinophils.

Walsh CJ et al. CEA 2016 



Lung eosinophils and impaired lung function

Elevated sputum eosinophil counts are associated with decreased lung function 

(FEV1) assessed by bronchial hyperresponsiveness tests1

FEV1 = forced expiratory volume in 1 second.
1. Louis R, et al. Allergy 2002; 57:907–912.
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MIGRAZIONE POLMONARE DEGLI EOSINOFILI

Eotassina

Romagnani S., Matucci A., Rossi O. – Asma Bronchiale SEE Ed. 2004



Mepolizumab

SEVERAL CELLS PRODUCE IL-5

Varricchi G., Senna G., Loffredo S., et al. Frontiers Immunology (2017) (modified)
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� Mepolizumab
� Reslizumab

� Benralizumab



BENRALIZUMAB: IgG1k anti-IL-5Rα chain

NK cell

FcγRIIIa

Mechanisms of action:
� Neutralizing activity of IL-5 by blocking IL-5-receptor
� Eosinophil/basophil apoptosis (ADCC) not inducing degranulation
� Low expression of IL-5R do not abrogate ADCC

Cytotoxic mediators

Benralizumab

IL-5-receptor: A KEY TARGET 

Matucci A.; Vultaggio A. Master in Allergologia; Napoli 2015



IL-5: TARGET FOR BIOLOGICAL  AGENTS

Matucci A.; Vultaggio A. SIAAIC; Firenze 2017





et al.



Sensitivity and Specificity (ROC Curve) of Different Biomarkers
for the Diagnosis of Eosinophilic Inflammation
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Elevated blood eosinophils are associated 

with elevated sputum eosinophils

Increasing the blood eosinophil cut-off value increases the 

positive predictive value for sputum eosinophilia1

Fowler SJ, et al. J Allergy Clin Immunol 2015; 135:822–

824.e2.

Blood eosinophil cut-off (cells/µl) Predictive value (%)

≥ 150 45.2

≥ 300 65.6

≥ 450 89.2

High blood eosinophil cut-off values are predictive of 

high sputum eosinophil counts1



Cell/mL Adjusted RR

201-300 0,94

301-400 1,08

401-500 1,15

501-600 1,34

601-700 1,71

701-800 1,49

801-900 1,58

901-1000 2,02

>1000 2,32

0,5  0,7    1    1,5     2    2,5

Adjusted RR

What is the Relationship of Blood Eosinophils
to Severe Asthma Exacerbations ?

Price DB; et al. Lancet  Resp Med 2015; 3:849-58





;2017



Reduced Clinical Exacerbation Rates vs Placebo

Castro M, et al. Lancet Respir Med 2015; 3:355‒366

Reslizumab significantly reduced the annual exacerbation rate in patients with inadequately 

controlled asthma and active eosinophilic airway inflammation1

59% reduction 

vs placebo; 

p < 0.0001

54% reduction 

vs placebo; 

p < 0.0001
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50% reduction 

vs placebo; 

p < 0.0001

Study 30821 Study 30831 Pooled data1



Reslizumab on Rescue Systemic Corticosteroid Use in 

Patients With Asthma and Elevated Blood Eosinophils

Castro M, et al. Lancet Respir Med 2015; 3:355‒366.

Placebo

(n=476)

Reslizumab

(n=477)

OCS prescribed* (%) 48% 29%

New prescriptions 

per patient. (mean n)

1.0

(p<0.0001)

0.5
(p<0.0001)

Tot rescue OCS 611 mg/patient

(p<0.0001)

254 mg/patient

(p<0.0001)



et al.



et al.



et al.



Small airway inflammation is poorly 
controlled 

by traditional treatment

District 
Poorly reached

by  ICS

SMALL

Demoly F., Eur Res Rev 2012



Reslizumab treatment in patients unselected for eosinophil count produced
only modest effects on FEV1 compared to placebo (68 ml)

et al. 



Lung function: Reslizumab improved FEV1

Corren J et al. CHEST 2016;150(4):799-810

Reslizumab significantly improved FEV1 in patients with blood eos≥ 400 cells/µl



et al.
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What is the best choice?

Could clinical response to anti-IL-5 mAbs depend
on eosinophil count in peripheral blood ? 



CDR of
mIgG2a

hIgG4

RESLIZUMAB STRUCTURE AND BIOLOGICAL/CLINICAL CONSEQUENCES

EOSINOPHIL

IL-5

• Do no fixed Complement
• Do not form ICC
• Do not induce ADCC

In vitro data showed that Reslizumab:
• Binds strongly to free IL-5 with a high 

affinity (Kd = 81 pM) 
• Inhibits IL-5 binding to cell-surface 

receptors (IC50 = 0.5 nM)
• Strongly inhibits cell growth stimulated 

by IL-5 (IC50 = 45 pM)

Egan RW, et al. Arzneimittelforschung 1999; 49:779–790
Jiang X-R, et al. Nat Rev Drug Disc 2011;10:101



Asthma

↑IgE

Inflammation;
symptoms

↑ Eosinophils

Inflammation;
symptoms

Anti-IgE Anti-IL-5/R

↑IgE and Eosinophils

Inflammation;
symptoms

Matucci A, Vultaggio A.  Nowair 2017



Phenotype-directed therapies

Molecular phenotypes

Clinical phenotypes

Mild, moderate, severe

obese, exercise,

occupational

…….

Cellular inflammatory
phenotypes

Eosinophils, neutrophils
IL-5, IL-13, periostin, ...
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