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•  300 million suffer globally 
•  56 billion spent in USA 

annually 
•  Medications 
•  5-10% with Severe Asthma 

HEALTH CONSEQUENCES 



SEVERE ASTHMA 

•  According to recent ERS/ATS consensus, severe 
asthma is defined as: 

 “asthma which requires treatment with high 
dose inhaled corticosteroids (ICS) plus a 
second controller (and/or systemic CS) to 
prevent it from becoming “uncontrolled” or 
which remains “uncontrolled” despite this 
therapy.” 
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THE BIOLOGIC MECHANISM 

IL-4,-5,-13 

TSLP, IL-33,-25 
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INDICATIONS FOR MEPOLIZUMAB 

•  For add-on, maintenance treatment of severe 
asthma in patients who are age 12 or older and 
have an eosinophilic phenotype 

•  NICE recommends a threshold of an absolute blood 
eosinophil >/= 300/microL 

•  Clinical trial data suggest that efficacy requires an 
absolute blood eosinophil count >/= 150/microL 

•  This threshold is less clear in patients on daily 
systemic glucocorticoids 



2014 

N=576, eosinophils >150, high dose ICS 









•  Quality of life scores (SGRQ score) improved by 7 
points! 

•  Asthma Control Questionaire-5 score improved by 
0.44 points as early as week 4! 



•  N=135, prednisone x ≥6 months, eosinophils >150   

2014 











 ADVERSE EVENTS 

•  No significant increase in serious adverse events  
•  Headache and nasopharyngitis were commonly 

reported side effects 



BENEFITS OF MEPOLIZUMAB 
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INDICATIONS FOR RESLIZUMAB 

•  Add-on, maintenance therapy of severe asthma in 
patients who are age 18 or older and have an 
eosinophilic phenotype 

•  In pivotal trials, an eosinophilic phenotype was 
defined as a peripheral blood absolute eosinophil 
count of 400/microL or greater, although the 
threshold required for patients on systemic 
glucocorticoids is not clear 



•  N=953, eosinophils >400, recurrent 
exacerbations   
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OMALIZUMAB VERSUS ANTI-IL-5 
THERAPY 

•  Currently, no head to head studies have been 
performed to compare the effect difference of 
these two antibodies on severe asthma 



DIFFERENT PATIENT POPULATIONS 

•  Omalizumab indicated for allergic asthma 
(sensitization to perennial allergens)  
•  Severe adult asthmatics are less likely to be atopic (34% vs. 

52% in mild to moderate asthmatics) 

•  Anti-IL-5 antagonists indicated for eosinophilic 
asthma  
•  Severe asthmatics are more likely to have eosinophilic 

inflammation compared to non-severe asthmatics 

Amelink M et al. Severe adult-onset asthma: A distinct phenotype. J Allergy Clin Immunol 2013. 



SEVERE ASTHMATICS 

•  A larger subset of severe asthmatics have an 
eosinophilic phenotype than they are atopic 







•  In an analysis of 10 studies (3261 participants), there 
was an absolute reduction of only 10% compared 
to placebo  

OMALIZUMAB AND ASTHMA 
EXACERBATIONS 
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ASTHMA EXACERBATIONS IN SEVERE 
ASTHMA 

•  Clearest benefit observed in participants with 
moderate asthma 

•  Uncertainty surrounds those receiving a 
background therapy of inhaled plus oral 
corticosteroids.  



DIRECT QUOTE FROM COCHRANE 
REVIEW 

“We are much less certain of any 
positive impact of omalizumab on 
exacerbations in patients with more 
severe asthma” 



NO EFFECT ON FEV1 

Rodrigo GJ et. al. Efficacy and safety of subcutaneous omalizumab vs placebo as add-on therapy to 
corticosteroids for children and adults with asthma: a systematic review.  Chest 2011 



NO EFFECT ON FEV1 

Rodrigo GJ et. al. Efficacy and safety of subcutaneous omalizumab vs placebo as add-on therapy to 
corticosteroids for children and adults with asthma: a systematic review.  Chest 2011 



LUNG FUNCTION 

•  Cochrane recommends “background adherence 
to inhaled therapy as superior than adding 
omalizumab to achieve such small improvements in 
lung function” 

2014 







STEROID SPARING EFFECTS 

•  Reduction in daily ICS dose with omalizumab was 
clinically modest 

•  Noteworthy that participants treated with placebo 
also able to reduce their intake of ICS by a 
significant amount 



DIRECT QUOTE FROM COCHRANE 

“The modest mean outcome difference in 
steroid consumption between treatment and 
placebo groups bring into question the true 
size of the steroid sparing effect of 
omalizumab” 
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•  Onset of action for omalizumab is 12 to 16 weeks 
•  Higher risk of anaphylaxis with omalizumab (2 in 

1000 patients) which can occur after any dose. 
•  Reported cases of anaphylaxis beginning as late as 4 days 

after the injection, and protracted anaphylaxis occurring 
over the course of 1-2 days 

•  Possible elevated risk for CV and cerebrovascular 
events requires further study 



SAFETY 
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•  Less adverse events (NO ANAPHYLAXIS with 
Mepolizumab!) 

•  No concerns for cardiovascular or cerebrovascular 
events with anti-IL-5 therapy 

•  Anti-IL-5 agents may target a larger subset of severe 
asthmatics 

•  IV and SC routes available 
•  No weight limitations 
•  Works much faster than omalizumab (< 4 weeks versus 

3-4 months) 
 

















COST COMPARISON 

•  Omalizumab 300 mg $2453.98 
•  Mepolizumab 100 mg $3342.14 
•  Reslizumab 100 mg/10 mL $1032.00 



COST COMPARISON 

•  What is the cost of osteoporosis? 
•  What is the cost of cataract surgery? 
•  What is the cost of recurrent hospitalizations and ER 

visits? 
•  What is the cost of developing diabetes? 
 



BENEFITS OF OMALIZUMAB VERUS 
ANTI-IL-5 

OMALIZUMAB 
•  10% reduction in asthma 

exacerbation rates 
•  Limited data in severe 

asthmatics! 
•  Minimal if any 

improvement in lung 
function 

•  Data is mixed on reducing 
ICS dosing. No DATA to 
support reduction in OCS 

•  Takes at least 3-4 months 
to see any effect 

•  SC ONLY 

ANTI-IL-5 
•  50% reduction in asthma 

exacerbation rates 
•  Robust data with severe 

asthmatics on OCS 
•  Significant improvement in 

lung function (up to 
220mL!) 

•  SIRIUS study with 50% 
reduction in oral steroid 
dosing! 

•  Benefits in ALL outcomes 
seen before 4 weeks 

•  OPTIONS!!! 



RISKS OF OMALIZUMAB VERUS ANTI-
IL-5 

OMALIZUMAB 
•  Higher rates of adverse 

events compared to 
placebo  

•  Anaphylaxis 0.2% 

 
 
 

ANTI-IL-5 
•  No significant adverse 

events compared to 
placebo for both agents 

•  No anaphylaxis with 
mepolizumab! 
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DURATION OF TREATMENT 
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•  Mouse data shows that eosinophils and IgE and B 
cells are not needed for animal models of asthma 

•  Benralizumab can kill eosinophils, cytotoxicity  
•  Reslizumab is a humanized monoclonal antibody 

that targets IL-5. Occupies the region ERRR 
corresponding to AA 89-92 on IL-5 

•  Mepolizumab is a humanized monoclonal antibody 
that prevents binding of IL-5 to the alpha chain of 
the IL-5 receptor 



BENRALIZUMAB 

•  Fully human afucosylated monoclonal antibody to 
the alpha subunit of the IL-5 receptor  

•  Currently under investigation 
•  Prelim studies in humans showed an adequate 

safety profile with significant reduction in peripheral 
eosinophilia and rates of exacerbations. 

•  Only one study found significant benefit in favor of 
omalizumab in patients with severe asthma who 
were receiving background therapy of both 
inhaled corticosteroids and long-acting beta 
agonists.  



MEPOLIZUMAB VS RESLIZUMAB 

•  No head-to-head trials 
•  Age may impact which therapy to administer 
•  Mepolizumab is administered SC, while reslizumab 

requires an IV infusion 
•  Patients with obesity may require larger doses of 

reslizumab 
•  Cutoffs of blood eosinophils  



DREAM STUDY 


