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Learning Objectives

• Describe the prevalence of asthma

• Define refractory or severe asthma

• Describe the immunologically response in severe asthma

• Review the different biological therapies currently available for 
the management of severe asthma



The Prevalence of Asthma

Affects approximately 
300 millions individual 

worldwide

It’s associated with

Chronic airway 
inflammation

Reversable expiratory 
airway flow

Airway 
hyperresponsiveness  



Severe Asthma

• Defined as:

• Poor adherence to inhaled 
glucocorticoids

• Poor inhaler technique

• Continued exposure to triggers and 
exposures 

• Control remains poor despite 
addressing the above 



Prevalence of 
Severe Asthma

• 10% of adults and 2.5% of children are 
classified to have severe asthma

• Results in:

• A reduction in the quality of life

• Increased healthcare utilization

• Missed workdays or school days

• Increase hospitalization

• Death



These Patients Experience  

• Frequent exacerbations

• Repetitive oral steroid burst

• High dose and frequent LABAs and inhaled steroids administration

• Increased medication side effects:

• Tremor

• Tachycardia

• Thrush

• Cushing syndrome 



Etiology of Severe 
Asthma

• Heterogeneous biologically

• Type 2 high inflammation 

• eosinophilic airway inflammation

• Interleukins 4

• Increases secretion of 
lymphocyctes 

• Interleukins 5

• Promotes proliferation, 
activation, and survival of 
eosinophils 

• Interleukin 13

• Induces smooth muscle 
contraction and stimulates 
nitric oxide synthases in the 
bronchial cells











Severe Asthmatics

Airway eosinophilia 
persists despite the 

administration of 
inhaled or oral 
glucocorticoids 

No evidence of a 
reduction in FENO  



Anti-IgE Monoclonal Antibody

• Goal is to reduce free IgE levels in serum and inhibit the binding of IgE
to the mast cells and basophils

• Omalizumab(75 to 375mg) monthly via prefilled syringe  





Antibodies Against 
Interleukin -5&5R

• Depletes eosinophilic binding to the 
interleukin 5 receptor

• Reduces an alpha subunit of interleukin 
5R

• Mepolizumab/Reslizumab/Benralizumb

• 100mg monthly

• 50% reduction in asthma 
exacerbations

• Increased FEV1





Anti-Interlukin-4 Receptor Antibody

• Inhibits the signaling of interleuckin-4 and-13

• Dupilumab 

• Reduction

• Exacerbations

• ER visits

• Hospitalizations 





Anti-Epithelial 
Cytokine 

Antibodies

• Blocks interleukins -25 & -33 from the 
airway epithelial cells

• Itepekimab 300mg every two weeks











Choosing Initial Biological Therapy

• Assess number of yearly flare-ups

• Biomarkers

• Blood eosinophil level

• FENO

• Serum IgE levels

• FEV1

• Quality of life assessment

• Route of administration

• Subcutaneous or intravenous

• Coexisting conditions







Other Factors

Insurance coverage

Cost

Patient preference

Self or health care 
personnel administration



Monitoring of Effectiveness of Therapy

• 4–6-month treatment assessment

• Review of assessment symptoms and quality of life

• Monitor number of oral steroid use

• Side effects

• Patient compliance

• Review of biomarkers

• Use of health care system

• Provider visits, ED visits, hospitalizations



Side Effects of Biological Therapy

Irritation at 
the injection 

site.

Cold-like 
symptoms.

Headaches. Joint pain.

Sore throat
Sinus 

infection.
Fatigue. Conjunctivitis.

Weaken ability 
to fight 

infections



Cost of Biologicals 

• $374,000 per QALY for dupilumab

• $325,000 per QALY for omalizumab

• $344,000 per QALY for mepolizumab

• $391,000 per QALY for reslizumab

• $371,000 per QALY for benralizumab

• The cost of Xolair per patient is variable and depends on the patient's weight and 
immunoglobulin E (IgE) level. 
• This can vary from a small patient with a low IgE level requiring a single monthly 150-mg vial 

of Xolair, with an annual average wholesale price (AWP) of $12,586, to a patient who is 
heavier and/or with a higher IgE level receiving 375 mg every 2 weeks, equating to a cost (on 
the high end) of approximately $81,809 annually.



Conclusion

Biological agents for asthma are efficacious add-on therapies.

Significantly reducing exacerbations rates and improving the patient’s quality of life.

There are a plethora of side effects associated with biological drugs

Biological drugs are very expensive.

More head to trials need to be conducted to optimize patient outcomes.
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