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Currently available biological agents for severe asthma

Tuberc Respir Dis (Seoul). 2024 Jan;87(1):12-21.



T2 inflammation cascade and effect of anti-inflammatory therapies

Chest. 2025 Feb;167(2):330-342.





Case 1 2722275

65/M

2025 3회 AE로 입원

Beclometasone/Formoterol/Glycopyr
ronium 사용 중

타원 진단명 천식

Ex-smoker, 20갑년

PFT: FEV1 2.7L (87%pred), FVC 4.25L 
(100%pred), FEV1/FVC 64%, BDR 8% 

IgE 859 (skin test -), BEC 386 
cells/microL, FeNO 71ppb



(T1/T2, allergic, OCS dependent)

(IgE, FeNO, blood EOS)



Chest. 2025 Feb;167(2):330-342.



생물학적 제제 투여기준 (급여기준)

투여대상 (다음 중 하나)

[기본조건] 고용량 ICS-LABA와 LAMA 사용에도 조절되지 않는 

성인 환자로:

① 최근 1년 내 혈중 EOS ≥ 300 cells/μL

급성악화 ≥ 4회 (전신 스테로이드 필요), 또는 최근 6개월간 지

속적 경구 스테로이드 (≥ 프레드니솔론 5mg/day) 복용

② 최근 1년 내 혈중 EOS ≥ 400 cells/μL

급성악화 ≥ 3회 (전신 스테로이드 필요)

투여 지속 평가 기준 (매년 평가, 필요시 조기 평가 가능)

급성악화 빈도 50% 이상 감소

경구 스테로이드 용량 50% 이상 감소 (필요 환자만 해당)

병용 및 교체투여 기준

생물학적 제제 간 병용투여 불가

생물학적 제제 간 교체투여 원칙적 불가 (단, omalizumab → 
다른 약제 교체는 예외적 인정 가능)

omalizumab → 타 약제 교체 조건:

omalizumab 3-6개월 사용 후 효과 부족, 부작용 또는 복약 순
응도 개선 필요

교체 후 투여대상 기준 만족

심사평가원



Case 2

27/F

2025 local 천식 진단

High dose ICS 에 호전 없어 의뢰

Budesonide/Formoterol/Tiotropium사용 중

3제 사용 후에도 기침 악화, 발열

Never smoker

PFT: FEV1 2.23L (71%pred), FVC 2.59L 
(74%pred), FEV1/FVC 86%, BDR 2% 

IgE 395 (skin test 집먼지 진드기+), BEC 
2502 cells/microL, FeNO 82ppb



Hypereosinophilia w/u

Parasite (-)

Neurologic involvement (-)

Skin lesions (-)

ANCA (-)

CRS (+)

Nat Rev Rheumatol. 2023 Jun;19(6):378-393.



Nat Rev Rheumatol. 2023 Jun;19(6):378-393.

EGPA management



N Engl J Med 2024;390:911-921
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Biologics Safety in Pregnancy

Biologic Human

Pregnancy Data

Live Births Reported Congenital

Malformations

Preterm

Births

Recommendation Dur

ing Pregnancy

Omalizumab Yes

(EXPECT registry, 

case reports)

Yes (multiple, 233 in EX

PECT registry)

No significant increase;

~8.1% (similar to backgr

ound rate)

15% Continue if benefits 

outweigh risks; not s

tarted newly

Mepolizumab Yes

(2 case reports)

Yes

(1, another terminated)

None reported 1 reported Data insufficient, 1 o

ngoing registry

Benralizumab Yes

(2 case reports)

Yes

(1, no info for another)

None reported 1 reported Data insufficient, 1 o

ngoing registry

Reslizumab No N/A No data No data Avoid due to lack of 

data

Dupilumab Yes

(7 case reports)

Yes (7) 1 case with low birth wei

ght, no malformations

1 preterm Caution, observation

al studies ongoing

Tezepelumab No N/A No data No data Avoid due to lack of 

data

J Allergy Clin Immunol Pract. 2022 Dec;10(12):3149-3155



Case 3 (가상)

56/W

40세 천식 진단

Never smoker

IgE 18 (skin test -), BEC 100 cells/microL, FeNO 15ppb

Are there factors masking T2 phenotype?



17%

64~93%



Therapeutic strategy of biologics approved in asthma



Potential features of blood eosinophil and FeNO-
predominant type 2 high-inflammatory asthma

Chest. 2025 Feb;167(2):330-342.

T2

non-T2

EGPA?
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Ultra-long-acting biologic therapy



OCS maintainers 3~10%; No evaluation for FeNO



Study Design

RCT, double-blind, placebo-controlled
32 adults with mild-moderate asthma (↑BEC)
4 dose cohorts (25–300 mg), SC, up to 3 doses
Observation: 32 weeks

Results

Well-tolerated: No serious AEs
Linear PK, full receptor occupancy
FeNO (↓43.4%) & BEC (↓42.6%)
Rapid effect in 2 weeks, sustained up to 24 weeks
Persistent anti-drug antibody in 21%

Conclusion

Safe, potent, long-acting biologic
Supports further development for severe asthma



VALIANT trial: Severe Asthma VIBRANT trial: CRSwNP

Design

Multicenter RCT

Total enrollment: ~436 adults with 

severe asthma

Dosing Groups (1:1:1:1 

randomization)

100 mg SC Q12W

400 mg SC Q24W

100 mg SC Q24W

Placebo

Primary Outcomes

Frequency of asthma exacerbations

Lung function and asthma control

Safety and tolerability

Design

Multicenter RCT

Total enrollment: ~70 adults with 

CRSwNP

Dosing Groups 

Verekitug SC Q24W

Placebo

Primary Outcomes

Reduction in endoscopic nasal polyp 

size and extent

Safety and tolerability



Biologics combination therapy

Combination
therapy

Several pathways 
involved

Potential synergistic 
effect

Successfully used in 
inhaler, HTN, DM… 



“dual-targeting approach to TSLP and IL-13 inhibition may result in synergistic function”

TARC

eotaxin-3

inhibition

Lusekimig

TSLP/IL-13

decrease











Inhaled biologics therapy

Materials Today Bio 25 (2024): 100966.



20% decrease in FEV1 in 2hrs 15% decrease in FEV1 in 3-7hrs





GINA 2025



Summary

Currently available biologics and consideration
T2-high: biomarker -- BEC, FeNO

Pregnancy

T2 low: Tezepelumab

Future of Biologic Therapy for Asthma
Ultra long-acting biologics: verekitug

Combination biologics: lusekimig

Inhaled biologics: ecleralimab
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