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Outline
• Review the mechanism of action of the biologics
• Compare and contrast the biologics

— Administration and indications
— Effects on outcomes
— Effects on biomarkers
— Effects on co-morbidities
— Phenotypic characteristics of patients most likely to respond

• Considerations in making choices



Definition of Type 2 Immunity
• Immune response involving the innate and the 

adaptive arms of the immune system to promote 
barrier immunity on mucosal surfaces

• Cells
— T helper 2 (TH2) CD4+ T cells and B cell production of the 

immunoglobulin E (IgE) antibody subclass.
— Innate response includes ILC 2 innate lymphoid cells, eosinophils, 

basophils, mast cells and interleukin-4 (IL-4)-and/or IL-
13-activated macrophages. 

• Associated with IL-4, IL-5,  and IL-13. 

Gandhi



Type 2  Inflammatory Targets

•Israel & Reddel, NEJM, 2017



Biologics

• Anti-IgE
— Omalizumab

• Anti-Eosinophilic
— Anti-IL5

• Mepolizumab
• Reslizumab

— Anti-IL5 receptor
• Benralizumab

• Anti-IL4/IL13
— IL4R-alpha antagonist – Dupilumab

• Anti-TSLP
— Tezepelumab



Anti-IgE
• Binds to the Fc portion of IgE
• Does not directly reduce IgE levels but prevents IgE from 

binding to its receptor on effector cells
— Primarily mast cells and basophils

• Circulating total IgE levels are not initially reduced but free 
IgE is reduced dramatically
— No clinical test for free IgE

• Administered on a weight and IgE level basis to 
stoichiometrically bind to  most circulating IgE



Anti-IgE

• Qualifications – IgE 30 to 700 and a positive skin 
test  or RAST to a perennial inhalant allergen

• Toxicity – rare anaphylaxis
— Had been question about increased rate of cancer
— Large observational study has not confirmed



Anti-IL5 Drugs

• Mepolizumab and Reslizumab bind to IL5 
itself and reduce eosinophils by blocking IL5

• Benralizumab binds to the IL5 receptor and 
also activates NK cells
— Blocks IL5 signaling
— Directly toxic to eosinophils

• All indicated for eosinophilic moderate-
severe asthma



Blockade of IL-4R alpha 



Blocking IL-4R alpha (Dupilumab) Blocks 
both IL4 and IL13 

Dupilumab



Type 2  Inflammatory Targets

•Israel & Reddel, NEJM, 2017



What are the effects of these drugs on the 
different asthma domains in their 

indicated patient populations?



Reduction in Exacerbations in Patients with 
Eosinophils >300/ul 

(Studies Required >12% Bronchodilator Response 
and ACQ >0.5 on Study Entry)

Omalizumab Mepolizumab Reslizumab Benralizumab Dupilumab Tezepelumab

% Reduction 
in 
Exacerabation

32 61 In >400/ul
~55 ~35 66 70



Improvement in FEV1 (cc) in Patients with 
Eosinophils >300/ul and >12% Bronchodilator 

Response on Study Entry

Omalizumab Mepolizumab Reslizumab Benralizumab Dupilumab Tezepelumab

FEV1 40 202 126 ~138 ~225 230



Improvement in ACQ 
(Studies Required ACQ >1.5 at entry in addition to 

exacerbations and BD response) 

Omalizumab Mepolizumab Reslizumab Benralizumab Dupilumab Tezepelumab

ACQ 0.36 ~0.48 ~0.24 ~0.2 ~0.4 0.33



OCS-Sparing Effects

• Effective
— Mepolizumab
— Benralizumab
— Dupilumab

• Did not Show Effectiveness in Pivotal Trial
— Tezepelumab

• Not tested
— Reslizumab



Effects on Biomarkers



Effect of the Biologics on Outcomes in 
Severe Asthma

Omalizu
mab

Mepoliz
umab

Reslizu
mab

Benralizu
mab

Dupilu
mab

Tezepe
lumab

IgE +++x = = = +# +#

FeNO +# = = = + ++

Eosinoph
ils +# +++ +++ +++/

++++ -/+* ++
xReduction in free IgE (commercial assays 

detect TOTAL igE)
#Gradually reduced 
*Eosinophils may rise especially in those 

with high baseline eosinophils



Effects on Co-Morbidities



Dupilumab First Shown Effective in Nasal 
Polyposis

Bachert, Lancet, 2019

Now shown for:
-Mepolizumab
-Omalizumab



Omalizumab is Effective in Chronic Idiopathic 
Urticaria



Dupilumab is Very Effective in Atopic 
Dermatitis and Is Approved for that 

Indication in Age 6 months and above
-Also approved for eosinophilic esophagitis age 12+
-Approved for prurigo nodularis



WHO RESPONDS?



Hanania ,  Am J Respir Crit Care Med , 2013

FeNO Best Predictor of Response to 
Omalizumab



Isloated FeNO elevation is NOT a 
predictor of response to anti-IL5 drugs



FeNO or Eosinophils Predict Reduced 
Exacerbations w/ Dupilumab

Castro et al , NEJM, 2018



Tezepelumab Reduces Exacerbations Even in Those with Low T2 
Markers but is even more effective in high T2

Menzies-Gow A et al. N Engl J Med 2021;384:1800-1809



? Tezepelumab Effect in Combined Low Eos/Low 
FeNO

Menzies-
Gow, NEJM, 
2021



How do we choose?

• Without head to head studies it is difficult to definitively 
ascertain superiority of one biologic over another

• However, we can use characteristics of these drugs in a 
shared decision making model to outline possible 
preferences.



Administration of the Biologics in Severe Asthma in USA

Omalizumab Mepolizumab Reslizumab Benralizumab Dupilumab Tezepelu
mab

Lowest age for 
asthma 6 6 18 12 12 12

Frequency 2-4 wks 4 wks IV 4 weeks 8 wks after first 
3 months 2 wks 4 wks

Mode SC SC IV SC SC SC

Home 
Administration Y Y N Y Y Y

Anaphylaxis 0.1-0.3% NR 0.3% NR NR NR

Additional Notes - - - -

-Temporary 
increase in 
eosinophils

- Conjunctivitis



Biomarkers of Patients Likely To Respond

Omalizumab Mepolizumab Reslizumab Benralizumab Dupilumab Tezepelumab

Eosinophils ++ +++ +++ +++ +++ +++

FeNO ++ 0 0 0 +++ +++

Low Eosinophils
(<150-300/ul) 

0 0 0 0 0 ++

Low Eos/Hi FeNO 0 0 0 0 ++ ++

Low Eos/Lo FeNO 0 0 0 0 0 +/-

OCS Dependent N.D. + N.D. + + -

ALL PATIENTS STUDIES HAD TO HAVE >1-2 
EXACERBATIONS AT BASELINE AND BD BY >12%



Co-Morbidities or Phenotypes Suggested Greater Effectiveness

Seasonal Sx and Exacerbations +/- Allergic 
Rhinitis Omalizumab > ? Dupilumab 

OCS Dependent Mepolizumab, Benralizumab, Dupilumab
(not shown for Tezepelumab)

Nasal Polyposis Dupilumab, Omalizumab, Mepolizumab

Atopic Dermatitis or Eosinophilic Esophagitis Dupilumab

Lower Lung Fx ? Dupilumab, ? Tezepelumab

High FeNO but low eosinophils Dupilumab, Tezepelumab

Idiopathic Urticaria Omalizumab

Frequency of Administration

Low FeNO and Low eosinophils Tezepelumab



Adherent to Max Tolerated ICS/LABA w/>2 exacs/yr

Assess for 
hypereosinophili
c syndromes

Anti-IL5
Tezepelumab

Modified from Pavord, JACI In Practice, 2022

Tezepelumab

Regular OCS 
use even w/ 
low eos

Symptomatic 
CRSNP/AD/ or EOE

Symptomatic 
CRSNP/AD/ or EOE

*

*

*Only applicable w/ CRSNP



Adherent to Max Tolerated ICS/LABA w/>2 
exacerbations/yr or regular OCS

TezepelumabModified from Pavord, JACI In Practice, 2022

Tezepelumab

Tezepelumab

Tezepelumab

Tezepelumab

?Tezepelumab

?Tezepelumab  

?

Symptomatic 
CRSNP/AD/ or EOE

*Only applicable w/ CRSNP

*



Thank You


