
Association between pre-biologic T2-biomarker combinations and response to 
biologics in patients with severe asthma (IGNITE)

Celeste M. Porsbjerg, John Townend, Celine Bergeron, George C. Christoff, Gregory P. Katsoulotos, Désirée Larenas Linnemann, Trung N. Tran,, Riyad Al-Lehebi, Sinthia Z. Bosnic-Anticevich, John Busby, Mark Hew, 

Konstantinos Kostikas, Nikolaos G. Papadopoulos, Paul E. Pfeffer, Todor A. Popov, Chin Kook Rhee, Mohsen Sadatsafavi, Ming-Ju Tsai, Charlotte Suppli Ulrik, Mona AlAhmad, Alan Altraja, Aaron Beastall,, Lakmini 

Bulathsinhala, Victoria Carter, Borja G. Cosio, Kirsty Fletton, Susanne Hansen, Liam G. Heaney, Richard B. Hubbard, Piotr Kuna, Ruth Murray, Tatsuya Nagano, Laura Pini, Diana Jimena Cano Rosales, Florence 

Schleich, Michael E. Wechsler, Rita Amaral, Arnaud Bourdin, Guy G. Brusselle, Wenjia Chen, Li Ping Chung, Eve Denton, João A. Fonseca, Flavia Hoyte, David J. Jackson, Rohit Katial, Bruce J. Kirenga,, Mariko Siyue

Koh, Agnieszka Ławkiedraj, Lauri Lehtimäki, Mei Fong Liew, Bassam Mahboub, Neil Martin, Andrew N. Menzies-Gow, Pee Hwee Pang, Andriana I. Papaioannou, Pujan H. Patel, Luis Perez-de-Llano, Matthew J. Peters,, 

Luisa Ricciardi, Bellanid Rodríguez-Cáceres, Ivan Solarte, Tunn Ren Tay, Carlos A. Torres-Duque, Eileen Wang, Martina Zappa, John Abisheganaden,, Karin Dahl Assing, Richard W. Costello, Peter G. Gibson, Enrico 

Heffler, Jorge Máspero, Stefania Nicola, Diahn-Warng Perng (Steve), Francesca Puggioni, Sundeep Salvi, Chau- Chyun Sheu,, Concetta Sirena, Camille Taillé, Tze Lee Tan, Leif Bjermer, Giorgio Walter Canonica, 

Takashi Iwanaga, Libardo Jiménez-Maldonado, Christian Taube, Luisa Brussino, and David B. Price

Porsbjerg CM, Townend J, et al. Association between pre-biologic T2-biomarker combinations and response to biologics in patients with severe asthma. Frontiers in Immunology. 2024 Apr 19;15. Epub 2024 Apr 19. doi: 10.3389/fimmu.2024.1361891, 

10.3389/fimmu.2024.1361891/full#supplementary-material

https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1361891/full
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2024.1361891/full


Aim and Methods

ISAR: International Severe Asthma Registry, Anti-IgE: Anti-Immunoglobulin E, Anti-IL5/5R: Anti-Interleukin 5/5R, Anti-IL4: Anti-Interleukin 4, FEV1: Forced Expiratory Volume 1 second, FeNO: Fractional exhaled Nitric Oxide, BEC: Blood Eosinophil Count

Objective

Methods

Rationale

Studies investigating the association between 

pre-biologic biomarker levels and post-biologic 

outcomes have been limited to single 

biomarkers and assessment of biologic 

efficacy from structured clinical trials
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• Cohort study using data across 23 countries participating in ISAR from May 

2017 to February 2023.

• Investigated biomarkers (highest pre-biologic levels) were immunoglobulin E 

(IgE), blood eosinophil count (BEC) and fractional exhaled nitric oxide (FeNO)

• Pre- to approximately 12-month post-biologic change for each of three asthma 

outcome domains (i.e. exacerbation rate, symptom control and lung function), 

and the association of this change with pre-biologic biomarkers was 

investigated for individual and combined biomarkers

To elucidate the associations of pre-biologic individual 

biomarker levels or their combinations  with pre-to-post 

biologic changes in asthma outcomes in real-life
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What is already known? Background and rationale:
BEC predicts less exacerbations with biologics than placebo but little dose 
response within the active arm

Ortega HG, et al. Lancet Respir Med 2016;4(7):549-556
FitzGerald JM, Goldman M, et al. Lancet Respir Med 2018;6(1):51-64

SIROCCO/CALIMA: Response to Benralizumab Treatment 
According to Blood Eosinophil Count2

Low association between BEC and exacerbations has been 

seen in clinical trials of anti-IL5 treatments

Response to Anti-IL5 Treatment According to Blood  Eosinophil Count (evidence from clinical trials)

Anti-IL5/5R: Anti-Interleukin 5/5R, BEC: Blood Eosinophil Count



BEC and FeNO significantly associated with degree of lung function improvement

following treatment with anti-IL5/5R or anti-IgE biologics

• Patients with the highest pre-biologic 
levels (1000 cells/µL BEC and 100 ppb 
FeNO) achieved mean improvements of 
approximately 200 mL in FEV1

• Patients with the lowest levels (<250 
cells/µL BEC and <25 ppb FeNO) 
achieved less than  a third of the mean 
improvement in FEV1

Anti-IgE: Anti-Immunoglobulin E, Anti-IL5/5R: Anti-Interleukin 5/5R, Anti-IL4: Anti-Interleukin 4, FEV1: Forced Expiratory Volume 1 second, BEC: Blood Eosinophil Count,, FeNO: Fractional exhaled Nitric Oxide

Using a combination of pre-biologic BEC + FeNO combined gave 
a marginal improvement in prediction of FEV1 reduction but 
probably not of clinical significance.
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BEC associated with greater asthma control for patients

receiving anti-IL5/5R

• Patients with pre-biologic BEC of 
1000 cells/µL had a 24% 
probability of uncontrolled asthma 
after one year (reduced from 68% 
before treatment) with anti-IL5/5R 
treatment

• For patients with a pre-biologic 
BEC level of 50 cells/µL this was 
only reduced to 42%

• The improvement in control was 
consistent across different pre-
biologic BEC levels with anti-IgE

Anti-IgE: Anti-Immunoglobulin E, Anti-IL5/5R: Anti-Interleukin 5/5R, BEC: Blood Eosinophil Count
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Pre-biologic biomarkers not strongly associated with the extent of pre- to post-
therapy reduction in exacerbations

Most patients in the study achieved a marked decrease one year after initiating any 
of the biologic treatments studied (anti-IgE, anti-IL5/5R or anti-IL4Rα) irrespective 
of pre-biologic biomarker levels

Decrease in exacerbation rates:

Anti-IgE: Anti-Immunoglobulin E, Anti-IL5/5R: Anti-Interleukin 5/5R, Anti-IL4: Anti-Interleukin 4 FEV1: Forced Expiratory Volume 1 second, FeNO: Fractional exhaled Nitric Oxide, BEC: Blood Eosinophil Count
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Summary

IGNITE: BEC and FeNO predict effectiveness of biologic therapies in Severe Asthma

BEC and FeNO significantly associated with degree of lung function improvement following treatment with 

anti-IL5/5R or anti-IgE biologics

BEC associated with greater asthma control for patients receiving anti-IL5/5R

Pre-biologic biomarkers not strongly associated with the extent of pre- to post-therapy reduction 

in exacerbations

Using BEC and FeNO as biomarkers can give insight into which severe asthma patients will benefit most from 

treatment with biologics

The ability of higher baseline BEC, FeNO and their combination to predict biologic associated lung function 

improvement highlights opportunity for earlier intervention in patients with impaired lung function or at risk of 

accelerated lung function decline

Anti-IgE: Anti-Immunoglobulin E, Anti-IL5/5R: Anti-Interleukin 5/5R, FEV1: Forced Expiratory Volume 1 second, FeNO: Fractional exhaled Nitric Oxide, BEC: Blood Eosinophil Count
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