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COI (within 2 years)

• Funding
• 한국연구재단

- 미세먼지가 호흡기 질환의 질병 부담에 미치는 영향 (2022.12 종료)

- 건강 빅데이터를 활용한 기관지확장증 질병 부담 연구(2023.02 종료)

• 범부처

- AirTom-RM을 이용한 호흡 모니터링의 유효성과 안전성을 평가하는 확증 임상시험(2022 종료)

• 천식알레르기학회 연구비(2023-)

• 임상연구 – 무

• Lecture 
• 대원제약, 안국약품, 한림제약
• 사노피



천식이 아닌데 천식이라고…
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Diagnostic accuracy of asthma 
diagnosed in primary care?

Heffler, Respiratory Medicine 142;2018:48-52

300 patients referred from primary care → spirometry with BDR



Overdiagnosis

Asthma was ruled out in 33% 

Aaron, JAMA 2017; 317: 269–279.



Misdiagnosis of 
asthma

Aaron, JAMA 2017; 317: 269–279.



40% of patients with a prior diagnosis of asthma did not meet these criteria
31% of patients with no diagnosis of asthma had symptoms plus a positive test

Obese patients before biatric surgery

Huisstede. Respir Med 2013;107:1356-1364



Potential harm of overdiagnosis

• Misdiagnosis of serious diseases
• IHD, subglottic stenosis, pulmonary HTN, endobronchial tumor/TB

• Inappropriate OCS use → long-term use

• Significant opportunity cost (inappropriately spent)

Kavanagh. Breath 2019;15:e20-e27



Underdiagnosis

• 19-73% of individuals with respiratory symptoms
• Questionnaires sent to over 10,000 subjects in Copenhagen 

• 493 diagnosed with asthma (PFT)
• 50% had not been diagnosed previously

• Reasons for underdiagnosis
• Failing to recognize by physicians (m/i)

• Attributing symptoms to obesity, deconditioning, cardiac disease, etc.

Kavanagh. Breath 2019;15:e20-e27



Potential harm of underdiagnosis

• Ongoing symptoms in patients
• Leading to AE, OCS use, and hospitalization

• Rapid lung function decline → COPD-A

Kavanagh. Breath 2019;15:e20-e27
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Asthma diagnosis

1. Typical symptoms

2. Variable expiratory AFL

• 2-1. Documented expiratory AFL

• 2-2. Documented excessive variability in lung function
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1. Typical symptoms of asthma
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Expiratory AFL (1)

• FEV1이 감소되어 있을 때 측정한 폐활량

•FEV1/FVC < LLN (< 0.75-0.80)

GINA 2023

Variable expiratory AFL



Excessive variability (2)

Documented excessive variability in lung function

BDR 양성 FEV1 > 12% and > 200 mL after 200-400 mcg salbutamol 
(SABA 4시간, twice-daily LABA 24시간, once-daily LABA 36시간 이상 중단)

Positive challenge test
1. 상용량의 methacholine에서 FEV1 > 20% 감소
2. 표준화된 과호흡, mannitol, hypertonic saline challenge시 FEV1 >= 15% 감소
3. 운동 – FEV1 > 10% 과 200 mL 감소

2주간 PEF의 과도한 변동 Average daily diumal PEF 변화량 > 10%

4주간 치료 후 폐기능 향상
1. FEV1 > 12% and > 200 mL 
2. PEF > 20%

병원 방문시마다 과도한 
폐기능 변화

방문 시 FEV1 > 12%와 > 200mL 변화 (호흡기 감염 제외)

GINA 2023

Variable expiratory AFL
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-History taking

- CBC
- BNP
- d-Dimer
- CXR/CT
- PNS series

GINA 2023



Differential diagnosis

• 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 2023 



Case

• 57/남자

•개인력: Current-smoker (30PY)

•과거력: AD(-) AR(-) 천식(-) 결핵(-)

• 3개월 전부터 쌕쌕거리고 약간 숨이 차서 동네 의원 내원

•고용량 ICS/LABA → Triple 치료에도 호전 없어 전원

 







Unilateral mainstem bronchial obstruction



Case

• 42세/M

• 170cm/120kg

• 2014년 호흡곤란으로 내원 당시 신체검진 상 wheezing (+)

• Never smoker, Allergy (-) Pulm TB (-)

• CXR/Chest CT - Normal

• PFT: Post-BD FEV1/FVC 0.76, Post-BD FEV1 75%pred 

• BDR (-) MBPT test (-) 

• FENO 20, Blood eos – 100

• High-dose ICS/LABA 추적관찰 → f/u loss



3년 후(2017년) pre-op risk assessment로 내원

약 30 kg weight loss

“저 천식이 아니었던 것 같아요!”
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On ICS-containing treatment

Sx AFL Approach

O (O) Variable 천식 진단

O X 
1. 흡입기 중단 후 BDR test (SABA 4시간, LABA (24-36시간))

2. FEV1 < 70% → step-up     (3개월) → lung function
3. FEV1 > 70% → step-down (2-4주) → PT/BDR test

Few X
1. 흡입기 중단 → BDR
2. Step-down → Reassess (증상과 lung function)

O (O) Persistent 1. Step-up 3개월 → Reassess (증상과 lung function) (e.g. SA, ACO)





Case

• 42세/M

• 170cm/120kg

• 2014년 호흡곤란으로 내원 당시 신체검진 상 wheezing (+)

• Never smoker, Allergy (-) Pulm TB (-)

• CXR/Chest CT - Normal

• PFT – Post-BD FEV1/FVC 0.76, Post-BD FEV1 75%pred

• BDR (-) MBPT test (-) 

• FENO 20, Blood eos – 100

• High-dose ICS/LABA 추적관찰 → f/u loss



3년 후 천식이 아닙니다!

약 30 kg weight loss

“저 천식이 아니었던 것 같아요!”



천식이 아니면 아니라고 말하는게
호흡기내과 전문의의 역할이다!



어떻게 해야 했을까?

FEV1이 정상에 가까우므로 
ICS/LABA Step-down

BDR, provocation test

중단을 고려
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2. Variable expiratory AFL (2)

Documented excessive variability in lung function

BDR 양성 FEV1 > 12% and > 200 mL after 200-400 mcg salbutamol 
(SABA 4시간, twice-daily LABA 24시간, once-daily LABA 36시간 이상 중단)

2주간 PEF의 과도한 변동 Average daily diumal PEF 변화량 > 10%

4주간 치료 후 폐기능 향상
1. FEV1 > 12% and > 200 mL 
2. PEF > 20%

Positive challenge test
1. 상용량의 methacholine에서 FEV1 > 20% 감소
2. 표준화된 과호흡, mannitol, hypertonic saline challenge시 FEV1 ≥ 15% 감소
3. 운동 – FEV1 > 10% 과 200 mL 감소

병원 방문시마다 과도한 
폐기능 변화

방문 시 FEV1 > 12%와 > 200mL 변화 (호흡기 감염 제외)





3주 후 

Delta FEV1 → 2.68 – 1.93 = 0.75 L > 200 mL
(0.75 / 1.93) x 100 = 38.9%



의무기록에 진단 criteria 정리
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Summary

• Asthma diagnosis
• Typical symptoms + Variable expiratory AFL

• Documented expiratory AFL

• Documented excessive variability in lung function

• Different diagnosis

Symptoms Differential diagnosis

Dyspnea
Obesity, COPD, Cardiac disease, 
deconditioning

Cough VCD, UACS, GERD, bronchiectasis, ACEi

Wheeze Obesity, COPD, Tracheobronchomalacia, VCD



Expiratory AFL (1)

• FEV1이 감소되어 있을 때 측정한 폐활량

•FEV1/FVC < LLN (< 0.75-0.80)
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Variable expiratory AFL



Excessive variability (2)

Documented excessive variability in lung function

BDR 양성 FEV1 > 12% and > 200 mL after 200-400 mcg salbutamol 
(SABA 4시간, twice-daily LABA 24시간, once-daily LABA 36시간 이상 중단)

Positive challenge test
1. 상용량의 methacholine에서 FEV1 > 20% 감소
2. 표준화된 과호흡, mannitol, hypertonic saline challenge시 FEV1 >= 15% 감소
3. 운동 – FEV1 > 10% 과 200 mL 감소

2주간 PEF의 과도한 변동 Average daily diumal PEF 변화량 > 10%

4주간 치료 후 폐기능 향상
1. FEV1 > 12% and > 200 mL 
2. PEF > 20%

병원 방문시마다 과도한 
폐기능 변화

방문 시 FEV1 > 12%와 > 200mL 변화 (호흡기 감염 제외)

GINA 2023

Variable expiratory AFL



Excessive variability in lung function
(On ICS treatment)

Sx AFL Approach

O (O) Variable 천식 진단

O X 
1. 흡입기 중단 후 BDR test (SABA 4시간, LABA (24-36시간))

2. FEV1 < 70% → step-up     (3개월) → lung function
3. FEV1 > 70% → step-down (2-4주) → PT/BDR test

Few X
1. 흡입기 중단 → BDR
2. Step-down → Reassess (증상과 lung function)

O (O) Persistent 1. Step-up 3개월 → Reassess (증상과 lung function) (e.g. SA, ACO)
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