11/5/2024

Copyright notice

» These items are protected by copyright and/or related rights.

* Presentations and educational materials are owned by the author
and are for educational use only.

* Reproduction and downloads are permitted only for personal use.

» For other uses, you must obtain permission from the
author/rights-holder(s).

* The mass reproduction, distribution, and sale of any materials
from this website is prohibited.

* The name “The Nebraska Asthma Coalition” “NAC” and
associated names, logos, trademarks, and design elements
displayed on the website are owned by the Nebraska Asthma
Coalition.

* The Nebraska Asthma Coalition does not assume responsibility
for the information presented.

Biologics in Asthma

Joel Van De Graaff
University of Nebraska Medical Center
ivision of Allergy and Immunology

University of Nebraska
Medical Center-




Disclosures

None

Asthma Step-up Protocol

Step 1

Preferred:
SABA pm

Step 2

Preferred:
Low-Dose ICS (A)
Alternative:
Cromolyn (B),
Nedocromil (B),
LTRA (B),

or

Theophylline (B)

Step 3

Preferred:
Medium-Dose

Alternative:
Low-Dose ICS
and either

LTRA (A),
Theophylline (B),
or Zileuton (D)

Severe Persistent

Step 4

Preferred:
Medium-Dose ICS
+ LABA (B)

Alternative:
Medium-Dose ICS
and either

LTRA (B),
Theophylline (B),
or Zileuton (D)

Step 5
Preferred:
High-Dose ICS
+LABA (B)
and

Consider
Omalizumab
for Patients
Who Have
Allergies (B)

Step 6
Preferred:
High-Dose ICS +
LABA

+ Oral
Corticosteroid
and

Consider
Omalizumab for
Patients Who
Have Allergies
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Immunobiology of Asthma

» Allergic asthma — Th2 driven process
» 50-80% of asthma

« Th2 driven cytokines
* IL-5
— growth, maturation and activation of eosinophils
. IL-4
— Th2 cell differentiation
— Isotype switching of B-cells to IgE synthesis
— Eosinophil recruitment
— Development of mast cells
* IL-13
— IgE synthesis
— Recruitment of eosinophils and basophils
— Airway remodeling

TH2 Pathway
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Nomenclature for Monocolona
Antibodies

» Suffix — mab is used for monoclonal
antibodies
* Animal source:
* Mouse: omab
» Chimera: ximab
* Humanized: zumab (less than 5% mouse)
* Human: umab
* Disease or target class
* Immune: lim (mepoli(m)zumab)
* Tumor: tum (ritu(m)ximab)

TNF Inhibitors

Chimeric Humanized Human Humanized Human
monoclonal monoclonal  recombinant Fab' fragment  recombinant
antibody antibody antibody receptor/Fc fusion
protein
~_
\ f X ﬁ X j’f s
Constant 2
Fc
Constant 3
infliximab copPs71*  adalimumab elanercept
IgG1 lgG4  golimumab
i {Fc-lgG1)
ouse |gG1
i TP ) certolizumab
= Lomplemen etermining region
PEG = polyathylone glycol i pegol

"CDPST1 is not FOA approved
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FDA Approved Monoclonal
Antibodies in Asthma

« Anti IgE
* Omalizumab (Xolair)
* Anti IL-5
* Mepolizumab (Nucala)
» Reslizumab (Cinqgair)
* Benralizumab (Fasenra)
* Anti IL-4 receptor alpha (IL-4 and IL-13)
* Dupilumab (Dupixent)
* Anti-TSLP
« Tezepelumab (Tezspire)

TH2 Pathway
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Omalizumab

* Humanized mAb against IgE

» Binds circulating IgE regardless of
specificity

* Forms small inert omalizumab/IgE
complexes
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Effects of Omalizumab

* Decreased eNO

» Decreased airway eosinophils, mast cells,
basophils, T&B lymphocytes

* Decreased IgE in bronchial epithelium
* Decreased responsiveness on skin testing

12
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Omalizumab Indications

Severe persistent asthma
Chronic urticaria

Nasal polyps

Food allergy
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Omalizumab Dosing

Down to 6 years of age (1 year in food

allergy)
Given every 2 or 4 weeks based on weight
and IgE level

Also need to have perennial allergies
Must be prescribed EpiPen

First three doses in health care facility then
can be dosed at home

14
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Anti IL-5

* Mepolizumab (Nucala)

* Reslizumab (Cinqgair)

» Benralizumab (Fasenra) — targets a chain
of IL-5 receptor

15

Mepolizumab

 Significant reduction in blood and sputum
eosinophils

* Reduction in exacerbation rates

» Other FDA approved indications:
Eosinophilic granulomatosis with polyangiitis
(EGPA)

Hypereosinophilic syndrome

Nasal polyps

16
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Mepolizumab and
Exacerbations of
Refractory Eosinohilic
Asthma. Halder et. Al
NEJM 2009

FIGURE 4. Mepolizumab and exacerbations of refractory eosino-
philic asthma. The cumulative number of severe exacerbations
that occurred in each study group over the course of 50 weeks.
Adapted from Ref. 40.
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« Eosinophil count above 150 cells/uL
* Subcutaneous or IV every 4 to 8 weeks

* No EpiPen necessary

Dosing for Anti IL-5

(although more benefit if >300)

depending on the drug

19
Key Differences
Mepolizumab Reslizumab (Cinqair) |Benralizumab
(Nucala) (GEEENIE))
6+ 18+ 6+
Every 4 weeks Every 4 weeks Every 8 weeks
40 mg (6-11 yo) Weight based dosing- 10-30 mg
100 mg (12 and up) 1\
No black box warning  Black box warning for  No black box warning
but possible shingles  anaphylaxis
flares
Can be given at home Given in infusion clinic Can be given at home
or clinic or clinic
20
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Dupilumab (Dupixent)

* Anti IL-4Ra (subunit common to IL-4 and
IL-13 receptors)

» Approved for asthma down to age 6 (down
to 6 months in atopic dermatitis)

» Other FDA approved indications:
« Nasal polyps
» Atopic dermatitis
« Eosinophilic esophagitis
* Prurigo nodularis
» Eosinophilic COPD
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Tezepelumab (Tezspire)

« Anti-TSLP (thymic stromal lymphopoietin)

Cell surface alarmin important in
maturation/recruitment of T cells, B-cells,
neutrophils, mast cells, eosinophils

Increased TSLP linked to asthma,
inflammatory arthritis, eczema and
eosinophilic esophagitis

23

TH2 Pathway
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Tezepelumab

Reduction of asthma exacerbations in
patients with and without elevation in
eosinophils

Improvement of FEV1
Dosed every 4 weeks
Down to age 12

25

Tezepelumab

Te NEW ENGLAND JOURNAL o MEDICINE

Tezepelumab in Patients with Severe, Uncontrolled Asthma

PHASE 3, MULTICENTER, DOUBLE-BLIND, RANDOMIZED, CONTROLLED TRIAL

1061

Adults and adolescents
who had 22 asthma
exacerbations i
preceding 12 mq

— Subcutaneously every 4 wk

Annualized rate of 0:93 2.1

asthma exacerbations 95% CI, 0.80 to 1.07 95% CI, 1.84 t0 2.39

over 52 wk Rate ratio, 0.44; 95% CI, 0.37 to 0.53; P<0.001

CEC % sw
9.5% 13.7%
Tezepelumab reduced exacerbations in patients with severe, uncontrolled asthma.

A. Menzies-Gow et al. 10.1056/NEJMo0a2034975 Copyright © 2021 Massac| husetts Medical Society
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Tezepelumab

Tezepelumab
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Comparison via Meta-analysis

Overall SUCRA value for improving exacerbations
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Comparative efficacy of tezepelumab to mepolizumab,
benralizumab, and dupilumab in eosinophilic asthma: A
Bayesian network meta-analysis. Nopsopon et al. J. Allergy

Clin Immunol. 2023

Overal SUCRA, value for improving ACDH
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Summary

T XolsirNucala | Fasenra |Dupixent | Tezspire
Age 6+ 6+ 6+ 6+ 12+

Target IgE IL-5 IL-5 IL-4 and IL-13 TSLP

Location  First 3 in Home Home Home Home
clinic

Indication Target weight Eos > Eos > Eos. asthma  Severe
and IgE + 150 150 asthma
allergy

Dosing 2or4weeks 4weeks 8weeks 2or4weeks 4 weeks

Side Anaphylaxis  Shingles Shingles Conjunctivitis Minimal

effects
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Biologics on the Horizon

Current biologics at younger age
New drugs targeting IgE or IL-5
Anti-IL-33 — An alarmin similar to TSLP
Anti-B chain of GM-CSF, IL-5 and IL-3
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