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Gauthier et al., Am J Respir Crit Care Med 2015;192:660-8.



T2-low vs. high asthma

Kyriakopoulos et al. ERJ open research 2021;7: 00309-2020.



Identification of Type 2 inflammation

• Blood eosinophil 》150 𝑢l

• FeNO 》 20 ppb

• Sputum eosinophils 》 2%

• Asthma clinically allergy driven

• Repeat tests
• Blood eosinophils and FeNO up to 3x

• At least 1-2 weeks after OCS or on lowest possible OCS dose 
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TIOT vs. Momentasone

Inclusion: Patients with mild, persistent asthma 》12 yrs of age

Exposure: TIOT vs. Momentasone
Sputum eosinophil count

Primary outcome: Treatment response
(Composite outcome: treatment failure, asthma control days, and FEV1)

Lazarus et al., N Engl J Med 2019;380:2009-19



TIOT vs. Momentasone

Sputum eosinophil (EOS) level (<2% or ≥2%)

Lazarus et al., N Engl J Med 2019;380:2009-19



TIOT is not better than momentasone when 
sputum eos < 2%
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Momentasone placebo Tiotropium placebo2

P = 0.14
P=0.029*

*P < 0.025 is significant

Lazarus et al., N Engl J Med 2019;380:2009-19

P< 0.025

P = NS
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LAMA vs. LAMA/ICS

Baan et al., Pulmonary Pharmacology & Therapeutics 2021;71:102074.



Clinical phenotypes of T2 low asthma

• Mild to severe asthma in nonsmokers or ex-smokers (both co
ntrolled and uncontrolled)

• Smokers with asthma

• High body mass index (obesity)

• Occupational or work-exacerbated asthma 

• Factors associated with higher neutrophil counts
• Older age

• Exposure to environmental pollution

• Respiratory infections

Thomson NC, Ther Adv Respir Dis 2016;10:211-34.
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Case

• 75세/여자

• 개인력: Never-smoker

• 과거력: AD(-) AR(-) 천식(-) 결핵(-)

• 3개월 전부터 쌕쌕거리고 약간 숨이 차서 동네 의원 내원

• 고용량 ICS/LABA 치료에도 호전 없어 전원





What is your next plan?











The First thing we should do

• Wrong diagnosis in 12-50% of subjects assumed to have 
severe asthma

Symptoms Differential diagnosis

Dyspnea
Obesity, COPD, Cardiac disease, 
deconditioning

Cough VCD, UACS, GERD, bronchiectasis, ACEi

Wheeze Obesity, COPD, Tracheobronchomalacia, VCD

Hashimoto et al., Clin Exp Allergy 2012;42:693-705.
GINA 2022





Case

• 42세/M
• 170cm/120kg
• 2014년 호흡곤란으로 내원 당시 신체검진 상 wheezing (+)
• Never smoker, Allergy (-) Pulm TB (-)

• CXR/Chest CT - Normal
• PFT – BDR (-) MBPT test (-) FENO 20 
• Blood eos – 100

• High-dose ICS/LABA 추적관찰 → f/u loss



2017년 pre-op risk assessment로 내원

약 30 kg weight loss

“저 천식이 아니었던 것 같아요!”



Confirm the correct diagnosis

• Careful history & 
physical examination

• Differential diagnosis 



Confirm the correct diagnosis.

• Perform spirometry
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Key changes to GINA severe asthma guide in 2022
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Key changes to GINA severe asthma guide in 2022



LAMA

18 RCTs – Moderate to severe asthma using Triple vs. ICS/LABA 
LAMA - tiotropium, glycopyrrolate, glycopyrronium, and umeclidinium

Kim et al., JAMA 2021;325:2466-2479 

Reduced risk of AE



LAMA

Kim et al., JAMA 2021;325:2466-2479 

Better asthma control



LAMA

Kim et al., JAMA 2021;325:2466-2479 

No difference in QoL



LAMA

Kim et al., JAMA 2021;325:2466-2479 Supplement

Severe AE FEV1

T2-Low 0.85 (0.76 to 0.95) MD 0.09 (0.06 to 0.12) 

T2-High 0.86 (0.74 to 1.01) MD 0.08 (0.01 to 0.09) 

P for interaction 0.88 0.09



Azithromycin

Inclusion: Adults with asthma 18 yrs using ICS/LABA
but symptomatic with at least partial loss of asthma control (ACQ5 ≥ 0.75)

Exposure: Azithromycin vs. placebo
Primary outcome: AE over 48 wks

Gibson et al., Lancet 2017;390(10095):659-668. 



Biologics ?

Class Name Age* Asthma indication* Other indications*

Anti-IgE Omalizumab (SC) ≥6 years Severe allergic asthma
Nasal polyposis, chronic spontaneous 
urticaria

Anti-IL5

Anti-IL5R

Mepolizumab (SC)
Reslizumab (IV)
Benralizumab (SC)

≥6 years
≥18 years
≥12 years

Severe eosinophilic/Type 2 asthma
Mepolizumab: EGPA, CRSwNP, hypere
osinophilic syndrome 

Anti-IL4R Dupilumab (SC) ≥6 years
Severe eosinophilic/Type 2 asthma, or mai
ntenance OCS

Moderate-severe atopic dermatitis, CR
SwNP

Anti-TSLP Tezepelumab (SC) ≥12 years Severe asthma regardless of Type 2

Key changes to GINA severe asthma guide in 2022



Tezepelumab
Inclusion:
Subjects with asthma (12-80 yrs) using high-dose ICS + one controller at  least 12 months 
w/wo OCS

Exposure: Tezepelumab vs. placebo
Primary outcome: annualized rate of asthma exacerbations over 52 wks

Menzies-Gow et al., N Engl J Med 2021;384:1800-9



OCS-sparing 
effect of 
Tezepelumab

Wechsler et al., The Lancet Respiratory medicine 2022;10:650-660.



Bronchial
Thermoplasty

Study population: 1
92 (45%) of the 429 enrolled 
in the AIR, RISA, and AIR2 trials

Primary outcome:
1) Effectiveness endpoint

: Severe AE 
(Use of systemic CS or increase of systemic CS)

2) Safety endpoint: 
: Post-treatment respiratory image changes
(Bronchiectasis or bronchial stenosis)

Chaudhuri et al., Lancet Respir Med 2021;9:457-466. 



Chaudhuri et al., Lancet Respir Med 2021;9:457-466. 
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Type 2-low asthma 
pathways and 
potential 
therapeutic targets

Kyriakopoulos et al., ERJ open research 2021;7: 00309-2020.



Kyriakopoulos et al., ERJ open research 2021;7: 00309-2020.



Kyriakopoulos et al., ERJ open research 2021;7: 00309-2020.







Weight loss



Effect of bariatric surgery on asthma

van Huisstede et al., Thorax 2015;70:659-667



GLP-1R agonist → weight loss → asthma

Khan et al., QJM 2017;110:853–854.



GLP-1R agonist →metabolism change→ asthma

Study design: 
Population: 

- 4,373 patients with asthma and DM 
- New initiation of GLP-1R, SGLT-2i, DDP-4i,    
sulfonylurea, or basal insulin

- Mean (SD) BMI - 39.5 (8.6)

Foer et al., Am J Respir Crit Care Med 2021;203:831-840. 



Summary

• T2 low severe asthma가 의심되는 경우
• 정말 Asthma일지 확인

• T2 low asthma의 치료
• LAMA
• Azithromycin
• Anti-IL4R if taking maintenance OCS

• Anti-TSLP (insufficient evidence in pts on maintenance OCS)

• Consider bronchial thermoplasty
• Lifestyle modification (stop smoking, physical activity, weight loss)
• Roflumilast

• Potential future therapeutics





Bateman et al., JACI 2016;138:142-149.e8.


