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“ New MABS on 

the block for asthma”



50 years of 
asthma 

Pharmaco-
therapy



Asthma therapeutic strategy :
from secondary prevention to 

primary disease modification



Novel Drugs

Associations

New Corticosteroids

New Bronchodilators :
-once-daily β-agonists

- long-acting muscarinic antagonists

Novel Class of

Bronchodilators
-VIP analogs

- Rho kinase inhibitors

- Bitter taste Receptor Agonists

- PDE3 inhibitors (cilostazol)

- EP4 selective agonists

• Lipid mediator Blockade

• Cytokine Blockade

• Inhibiting Th2 Cytokines

• Chemokine Receptor Antagonists

• Mast Cell Inhibitors

• Peroxisome Proliferator-Activated Receptor γ Agonists

• Antioxidants

Targeting

Inflammatory

Mediators

Drugs (*)

(*) more than100 mediators are involved in the complex inflammation of asthma

Asthma: 

Advances In Current

Management And 

Future Therapy

Biological Agents





Asthma : 

Treatment Approach Evolution





Emerging Multidisciplinary Biomarker

Approaches for Asthma

SPUTUM
• Inflammatory

phenotypes
-eosinophils/neutrophils

• ECP
• Signaling proteins

BAL & biopsy
• Remodeling
• Eosinophils/neutrophils

• Cytokines

PERIPHERAL BLOOD
• Periostin
• Genetics (also see: saliva)

• Granulocyte phenotypes
• Eosinophilia
• IgE
• Cytokines and chemokines
• ECP

EXHALED AIR
• FeNO
• Volatile organic compounds:
- Patterns
• Exhaled Breath Condensate:
- cytochines & chemokines
- pH
- Markers of oxidative stress
- Leukotrienes

SALIVA
• Genetics: 
- Susceptibility genes
- Pharmacogenetic
- cytokines

URINE
• Leukotriene metabolites
- uLTE4





( Tan et al., Curr Allergy Asthma Rep (2016) 16: 70 )





McIvor  RA et al., Ann Allergy Asthma Immunol 115 (2015) 265-271

Biological Agents





<10%



Aderenza ed asma: i dati italiani

13.6%



Asthma therapy: 

Adherence to biological

agents 

BMC Pulmonary Medicine (2016) 16:128



BMC Pulmonary Medicine (2016) 16:128

68%



Gandhi et al. Nature Review Drug Discovery 2016
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Stepwise approach to control asthma 

symptoms and reduce risk

2017





(J Allergy Clin Immunol Pract 2014; 2: 525-36)

Incidence rates of asthma 

exacerbations and health care visits 

for the pooled population of patients 

in 7 randomized trials of

omalizumab (n = 4308) by using 

Poisson regression analysis



« Variation /Seasonal Variation in Days With Symptoms,

Frequency of Exacerbations,And Dose of Inhaled Glucocorticoids »



Omalizumab nella pratica clinica – REAL LIFE 



( Long A. et al., J Allergy Clin Immunol 2014;134:560-7)

Conclusion: Results 

from EXCELS suggest 

that omalizumab

therapy is not 

associated with an 

increased risk of 

malignancy.

EXCELS was a prospective observational cohort study in patients (>12 years of age) with 

moderate-to-severe allergic asthma. There were 2 cohorts: omalizumab (taking omalizumab at 

baseline: 2696 pts) and nonomalizumab (no history of omalizumab treatment : 1689 pts).



( Namazy J et al, J Allergy Clin Immunol 2015;135:407-12 )

As of November 2012, 188 of 191 pregnant women were exposed to 

omalizumab during their first trimester.

Based on data collected to date, the prevalence of major

congenital defects in EXPECT continues to be no higher than those 

reported in the general population with asthma.



Global Evaluation of Treatment Effectiveness Improvements in forced expiratory 
volume (% predicted)

( Alhossan et al., J Allergy Clin Immunol Pract march  2017)



( Alhossan et al., J Allergy Clin Immunol Pract march  2017)

CONCLUSIONS: 
This meta-analysis of non-controlled studies documents the real-life pharmacotherapeutic

effectiveness of omalizumab, as add-on treatment to ICS – long-acting b2-agonists agents, in 
improving outcomes in patients with severe allergic asthma under conditions of heterogeneity in 

patients, clinicians, sites, and treatment patterns. 
The results mirror, complement, and extend the efficacy data from randomized controlled trials

QoL Asthma control



Nayci et al. World Allergy Organization Journal 2015, 8(Suppl 1):A75



( Al Said et al., Ther Adv Chronic Dis 2017, Vol. 8(2-3) 31–45 )

Results of cost-effectiveness of omalizumab from the 
seven studies of trials of omalizumab as add-on therapy 

for patients with severe asthma. 

omalizumab as an add-on 

therapy for asthma, has 

largely not been shown to be 

cost effective

Bias : 

• Clinical outcomes not assessed in the 

current cost-effectiveness models.

• When to stop therapy; another aspect 

of cost-effectiveness.



Although the patient selection for omalizumab has 

been based on IgE levels and the presence of antigen 

sensitization, these criteria have not been a reliable 

predictor of the treatment response !!!



(J Allergy Clin Immunol Pract 2014;2:525-36)

EXTRA study: 

asthma exacerbation rates in the low- and high-biomarker subgroups

(exacerbation reduction P values; omalizumab vs placebo in each biomarker subgroup)



New MABS on the block for asthma :

New Anti-IgEs

• QGE 031 
(LIGELIZUMAB)

• QUILIZUMAB

Sheldon, E., Schwickart, M., Li, J. et al. 

Adv Ther (2016) 33: 225.



New MABS on the block for asthma : New Anti-IgEs

( Gauvreau GM et al., JACI, 2016 october Vol. 138, Issue 4, Pages 1051-1059 )

QGE031 is an 

investigational anti-IgE

antibody that binds IgE

with higher affinity than 

omalizumab.



( Harris et al.,  Respiratory Research (2016) 17: 29 ) 

Quilizumab, a humanized IgG1 monoclonal 

antibody, targets the M1-prime segment of 

membrane expressed IgE, leading to depletion 

of IgE-switched and memory B cells.

578 patients were randomized to monthly 

or quarterly dosing regimens of S.C. 

quilizumab or placebo for 36 weeks, with  a 

48-week safety follow-up.



Harris et al. Respiratory Research (2016) 17:29 



Role of eosinophils in health and disease





( Varricchi G et al, Curr. Opin. April 2016)



Clinical trials of mepolizumab in asthma

(anti-interleukin-5, IgG1 )



Liu et al , PLoSone 2013



Oral Glucocorticoid-Sparing Effect of 
Mepolizumab in Eosinophilic Asthma

Bel EH et al., N Engl J Med Volume 371(13):1189-1197 September 25, 2014

Mepolizumab : 100 mg SC every 4 weeks



Mepolizumab Treatment in Patients with 
Severe Eosinophilic Asthma

Ortega HG et al., N Engl J Med ,Volume 371(13):1198-1207 September 25, 2014

Mepolizumab:  75 mcg EV  /    100 mcg SC



Lancet Respir Med 2016

Published Online

May 10, 2016

close relationship between 

baseline blood eosinophil count 

and clinical efficacy of 

mepolizumab in patients with 

severe eosinophilic asthma and 

a history of exacerbations.



Lancet Respir Med 2016 Published Online  May 10, 2016

Predicted rate of clinically 

significant exacerbations per 

year against baseline blood 

eosinophil counts

Percentage differences in 

exacerbation rates (mean per 

person per year) between 

placebo and mepolizumab at 

the baseline blood eosinophil 

count of 150 cells per µL.



VOLUME 40 : NUMBER 1 : FEBRUARY 2017

Safety

Oral CSs

reduction

failure

How long?

Exacerbations

Reboud after

stopping



( Lugogo et al., Clinical Therapeutics/Volume 38, Number 9, 2016 ) 

COSMOS was a 52-week, open-

label extension study in patients 

who received mepolizumab or 

placebo in MENSA or SIRIUS. 

558 pts MENSA

( mepolizumab: 358; placebo: 

200) and 94 pts SIRIUS

(mepolizumab: 58,  placebo: 36)

COSMOS 

STUDY



( Lugogo et al., Clinical Therapeutics/Volume 38, Number 9, 2016 ) 

No fatal AEs were reported. 

Totals of 13 (2%) and 29 (4%) patients experienced systemic and local site reactions, 

respectively.

No reports of mepolizumab-related anaphylaxis.

Positive ADA(*) samples were infrequent (9% active treatment - 3% placebo), and 

the levels were generally low and transient.

(*) ADA = 

AntiDrug Antibody



Eur Clin Respir J. 2016 Nov 7;3

…” to date, markers indicative of the 
patient population responding to each 

treatment are unavailable “. 



Mepolizumab in Severe Eosinophilic Asthma Patients with 

History of Omalizumab Treatment 

( Magnan A, Bourdin A, Prazma CM, Albers FC, Price RG, Yancey S, Ortega H. Allergy 2016; 71: 1335–1344 )

These post hoc 

analyses indicate 

that patients with 

severe eosinophilic

asthma respond 

positively to 

mepolizumab

regardless of prior 

use of omalizumab.

MENSA Study

SIRIUS Study



Clinical trials of 

reslizumab in 

asthma

(SCH55700 –

anti-

interleukin-5, 

IgG4 )

953

New MABS on the block for asthma : New Anti-IL-5



Castro M. et al., Lancet Respir Med 2015; 3: 355–66

( CAE=clinical asthma exacerbation ) Changes in FEV1 and AQLQ over 52 weeks for studies 1 and 2

953 patients were randomly assigned to receive either reslizumab
(n=477 [245 in study 1 and 232 in study 2]) or placebo (n=476). 

IV reslizumab 3 mg/kg or of matching placebo every 4 weeks (13 
doses; last dose in week 48).



Bjermer L, et al. : 

“ Reslizumab for Inadequately Controlled Asthma with Elevated Blood 

Eosinophil Levels: a Randomized Phase 3 Study “ 

CHEST (4 April 2016)

BLOOD EOS FEV1

PTS AGE RANGE : 12-75 YRS; N. PTS: 275



Corren J, et al.: 

« Phase 3 Study of Reslizumab in Patients with Poorly Controlled Asthma: 

Effects Across a Broad Range of Eosinophil Counts «  

CHEST ( 24 march 2016)

492 patients received ≥1 
dose of placebo (n=97) 
or reslizumab (n=395).

DBPC

AGE RANGE: 18-75 YRS



Clinical trials of benralizumab in asthma

(MEDI-563, Anti-interleukin-5a, IgG1 )

New MABS on the block for asthma : New Anti-IL-5



Castro M. et al., Lancet Respir Med 2014; 2: 878–90

FEV1 (A) and ACQ-6 score (B) for participants with baseline 

blood eosinophil count ≥300 cells per μL

Benralizumab at 20 mg and 100 mg doses seemed to 

reduce asthma exacerbations in adults with

uncontrolled eosinophilic asthma and baseline blood 

eosinophils of at least 300 cells per μL.



(Bagnasco et al., Int Arch Allergy Immunol 2016;170:122–131) 

New MABS on the block for asthma : 

IL-13 and IL-4 inhibitors

IL-4: IgE isotype switching
Th2 polarization

IL-13: similar to IL-4

- IgE isotype switching

- Th2 polarization

- increase BHR

- Goblet cells hyperplasia



fully human 

monoclonal 

antibody to the 

alpha subunit 

of the 

interleukin-4 

receptor

Dupilumab (anti-IL-4Rα) blocks the IL-4/IL-13 

receptor/ligand system



Principal clinical studies with biological 

drugs anti IL-4 and IL-13 in asthma

(Bagnasco et al., Int Arch Allergy Immunol 2016;170:122–131) 

Conflicting

results





Improvement in FEV1 

in liters (A,C, E) and 

% (B, D, F)

A-B : overall population

C-D: eos > 300 uL

E-F: < 300 uL

Patients with 

lower levels of 

blood eosinophils 

may also respond.



Principal clinical studies with biological 

drugs anti IL-13 in asthma

(Bagnasco et al., Int Arch Allergy Immunol 2016;170:122–131) 



( Corren et al., N Engl J Med 2011;365:1088-98 )

Lebrikizumab treatment 

was associated with 

improved lung function. 

Patients with high 

pretreatment levels of 

serum periostin had 

greater improvement in 

lung function with 

lebrikizumab than did 

patients with low 

periostin levels.



(DPP-4: dipeptidyl-peptidase-4)
(Low-DDP-4 : reduced risk of asthma)

Tralokinumab : 

Anti-IL-13 in patients with high DPP-4

DPP-4: Dipeptidyl Peptidase-4



Single Biomarkers cut-offs of T-Helper-2 

Cell (TH2) inflammation

Peters MC et al., Curr Allergy Asthma Rep (2016) 16: 71



(J Allergy Clin Immunol 2016;137:1347-58)



Monoclonal Antibody Therapies

Targeting Non-Th2 Asthma 

• ADALIMUMAB

• ETANERCEPT

• GOLIMUMAB

• INFLIXIMAB

• BRODALUMAB

• SECUKINUMAB

• USTEKINUMAB
Targeting IL-17

Targeting TNF-α



Peters MC et al., Curr Allergy Asthma Rep (2016) 16: 71

• Conflicting results

• Serious infections

• Risk of malignancy



New MABS on the block for asthma :

Non TH2 asthma / IL-6 mAb sirukumab

( Chu, Allergy Asthma & Clinical Immunology 2015; 11:14)



The future of research and 

development in biologicals

is promising with the 

application of new knowledge 

and development in 

bioengineering and 

immunology, so that the 

designs of these therapeutics 

can be optimized and 

improved for clinical efficacy 

and cost-effective production. 



(Ratemi E., et al., Clinical Experimental Allergy 2016)

The surface of nanoparticles can be functionalized with different agents to 

achieve targeted delivery, improved biocompatibility and high-resolution imaging. 

The interior of the nanoparticles can also be used to encapsulate various bioactive 

compounds, such as nucleic acids, drugs and imaging contrast agents.



Advantages of using

nanoparticles

(Ratemi E., et al., Clinical Experimental Allergy 2016)



Kuzmov A & Minko T., Journal of Controlled Release 219 (2015) 500–518

Advantages of inhalation drug delivery: improved organ 

distribution. Organ distribution of liposomes (A) and nanostructured

lipid carriers (NLC, B) after intravenous and inhalation delivery.



New MABS on the block for asthma :

TSLP dAb : Inhaled biologic

( GSK data on file – study TFR116236 ) 



Besides mAbs, other approaches that target 

RNAs are also advancing in this area .

( Liu et al., Int. J. Mol. Sci. 2016, 17, 716 )

Asthmatic 

patients 

demonstrated 

increased 

expression of 

several miRNAs 

(miR-143, miR-

187, miR-498, 

miR-874 and 

miR-886-3p) 

and decreased 

expression of 

other miRNAs 

(let-7e, miR-18a, 

miR-126, miR-

155 and miR-

224)



Besides mAbs, other approaches that target antisense 

molecules are also advancing in this area .

( Popescu FD et al., Biologics: Targets & Therapy 2007:1(3) 271–283 )

Anti-mRNA approach in asthma 

can be achieved by using 

antisense oligonucleotides, 

ribozymes, and RNA interference. 

Targeting mRNA rather than the 

protein itself is a more efficient 

approach to block a protein 

function, because multiple 

copies of a protein 

(approximately 5,000 copies) are 

produced by each mRNA 

molecule. 

• Antisense oligonucleotides (ASO)

• Ribozymes (RZ)

• RNase P-associated external

guide sequence (EGS)

• RNA interference (RNAi)

• RNAi triggered by siRNA

• Antagomirs



The combined  use of biologicals are being considered 

as viable therapeutic strategies, for example, treatment 

by combining mAbs to IgE and mAbs to B cell CD20 .

Yong PF et al., 

NEJM 2009; 360 

(10): 1045-7

“Articulated

Therapy “



Creating bispecific antibodies that target more than one cell or receptor 

is an innovative approach for the future; for example, a bispecific antibody 

can be developed that has affinity for both IL-5 receptor and IL-4 receptor.

An example of 

a bispecific

antibody that

targets more 

than one cell 

or receptor.



In addition, the combination of biological agents with 

allergen-specific immunotherapy may also enhance the 

efficiency of immunomodulation of allergic diseases.

Allergen-specific

immunotherapyomalizumab

time



multicenter, double-blind, parallel-group randomized study [248 pts]

3 perennial aeroallergens (cat, dog, and house dust mite) 

4-week, 18-injection cluster regimen, followed by 7 weeks of maintenance 

therapy





• How long must continue the treatment 

• Identification of «responders» / the best biomarker

• Impact on co-morbidities

• Long-term effects

• Long-term safety and tolerability aspects

• Impact on pharma-economic aspects

• Shift between a biological agent and the others



Grazie per l’attenzione!

carlo.lombardi@poliambulanza.it 


