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H Biomarkers in Asthma: Integrated utilization with treatable traits

Asthma is a diagnosis that comprehensively refers to various disease conditions with heterogeneous
pathogenic mechanisms, but there is still a lack of solid confirmation of treatments focused on
heterogeneity. Stratification of asthmatic patients based on combined biomarkers and treatable
traits and linking them to individualized treatments can be a potentially useful approach to precision
medicine for better outcomes. Although current several guidelines consider the use of biomarkers
including serum eosinophil count and fractional exhaled nitric oxide, this incorporation of
partial precision medicine into a traditional step-ladder therapeutic approach still has remained
unsatisfactory. To apply more active and preemptive precision medicine to asthma management,
identifying each patient's biomarkers and treatable traits is an essential task. Recent advances in big
data management and -omics science, where knowledge of asthma has grown significantly, enable a
deeper understanding of the underlying molecular pathways guiding precision medicine through the

identification of biomarkers and treatable traits.
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Table 1. Comparison of the characteristics of biomarkers in ashtma'

Biomarker Diagnostic Predictive Dynamic Stable

IsE

Specific Ig E

Eosinophils

Neutrophils

Fraction of exhaled nitric oxide

Eosinophil peroxidase

Bromotyrosine
Stem cell factor/KIT*
Urinary leukotriene E4

Periostin

Single nucleotide polymorphisms

* KIT, proto—oncogene receptor tyrosine kinase
"This table is modified from reference 24. The gray shadow indicates the characteristic of each
biomarker.
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Type 2 HAo| tigt A4 vlo|eufA R @Y Y 24k Til]l DA 4ol @A (eosinophilic
cationic protein, ECP), A 8 417 E4 (eosinophil-derived neurotoxin, EDN), F& 7|l
(major basic protein, MBP) ¥ ¥Fg-4 At4F (reactive oxygen species, ROS), Dipeptidyl peptidase-4
(DPP-4), osteopontin 59 TAFE 843 A HET AF Y Alo|E7Ql, SAN IHASEa 4 (eosinophilic
peroxidase, EPO), 27] 2& 35 W 43k 4 4H 9 7] 271 A E 7] % gtk AW FA|o|A] B2 R E
241 (bromotyrosine) YA 7FsAl = type 2 Hio|utAR 4#A 11, E3], 4 U T2 AR D2
(PGD2)9} FFE&Q B4 (LTE4) & otAm & 53 Ao it vpo] eupA R AA =1 I}, §HH, non-type 2
ulo] QupA o] - [L-87} T UH miRNASH EN Y IL-1, -6, -8, -17, =W A1H FYAA (brain-derived
neurotropic factor, BDNF), folliculin, M EZFIAISIa 4 (myeloperoxidase, MPO), 257 AetAH|oHA|
(neutrophil elastase, NE) & SFFAFQIA} (tumor necrosis factor, TNF)-¢ 7} vlo] QulA 24 9] 71s4lo] &
T 3ol Aokl & &= AL, type 2 Hio] upA Ll g /ol €8 753t non-type 2 Hlo]| 2ulA = AR A
E]o] 1, non-type 2 HAo]| tigt 87+ BESHH AP E ofF] AMGE|QL UA] 23t Ao] @Alo|th

Table 2. Recommend criteria for the use of biologics for patients

with severe asthma in clinical asthma guidelines

Biologic

GINA' 2022 ERS' and ATS' 2019
Target Allergic Eosinophilic Allergic Eosinophilic
Omalizumab IsE Sensitization on No specific BEC = 260 cells/ uL; No specific
SPT*/Specific IgE;  recommendation FeNo = 19.5 ppb recommendation
Prior exacerbation in
previous 12 months
Mepolizumab IL-5 No specific BEC* = 150 or 2300 No specific BEC = 150 cells/ pL;
recommendation cells/uL; recommendation prior exacerbation;
prior exacerbation in OCS-dependent
previous 12 months patients
Reslizumab IL-5 No specific BEC = 150 or =300 No specific BEC = 150 cells/ pL;
recommendation cells/uL; recommendation prior exacerbation;
OCS-dependent
patients
Benralizumab IL-5R  No specific BEC = 150/= 300 No specific BEC = 150 cells/ pL;
recommendation cells/uL; recommendation Prior exacerbation;
Prior exacerbation in OCS-dependent
previous 12 months patients
Dupilumab IL-4R  No specific BEC = 150 cells or No specific Recommended

recommendation

pL or

FeNO*= 25 ppb;
prior exacerbation in
previous 12 months
OCS*-dependent pa-
tients

recommendation

* SPT, Skin prick test; BEC, Blood eosinophil count; FeNO, Fractional exhaled nitric oxide, OCS; Oral corticosteroid

TGINA, Global Initiative for Asthma; ERS, European respiratory society; ATS, American thoracic society
"This table is modified from reference 26.
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