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Introduction of severe asthma



Kim et al.
Allergy Asthma Immunol Res

2020;12:910-33다양한 ‘중증 천식’ 의 정의 존재

“GINA step 4-5 에서, 적절한약물/비약물치료
및위험인자조절에도 uncontrolled인 천식”



Kim et al.
Allergy Asthma Immunol Res

2020;12:910-33‘중증 천식’ 의 치료 방향



2020 GINA Reports

Type 2 inflammation in GINA

Type 2 inflammation 의 지표들 (GINA version)



The prevalence of subtypes of Type 2 inflammation

➢ In 166 severe asthma, 116 (70%) had at least 1 T2 biomarker elevated.

IgE ≥ 150 UmL

FeNO ≥ 25 ppb

Sputum eosinophil ≥ 3%

Blood eosinophil ≥ 150 U/mL

Type 2 inflammation 비율

Frossing et al.
J Allergy Clin Immunol Pract

E-pub



➢ Pooled data from study participants receiving placebo  (previously 

randomized 1:1To receive reslizumab or placebo)

Variability in blood eosinophil counts

Corren et al.
J Allergy Clin Immunol Pract

E-pubEOS의 변동성

Baseline EOS
<150

Baselinle EOS가
150 미만이었던
대상자들중 62%
가 한 달 뒤 EOS
가 300 이상임



McDowell et al.
Allergy

2020;75:302-10‘T2-low 중증 천식’ 의 진단/치료 방향



Characteristics of severe asthma



Lee et al.
J Allergy Clin Immunol Pract

E-pub

Longitudinal outcomes of severe asthma

➢ Severe asthmatics (n=567) vs. non-severe asthmatics (n=1,337): ICARUS

[Blood eos] [Sputum eos] [Blood neu]

중증천식: 호전 더딤

비중증천식: 호전 빠름



[FEV1] [Asthma medication 
in severe asthma]

[Asthma medication
in non-severe asthma]

Lee et al.
J Allergy Clin Immunol Pract

E-pub

Longitudinal outcomes of severe asthma

중증 천식 특징 1. 치료반응및예후가좋지않다.

중증천식: FEV1 빠른 감소

비중증천식: FEV1 더딘 감소
중증천식: 약물 감량 어려움

비중증천식: 약물 감량 용이



Devulder et al.
Eur Respir J

2020;55:1802422

➢ PBMCs from severe asthma (n=31) and healthy donors (n=11)

Aberrant anti-viral response of NK cells

중증 천식 특징 2. 바이러스에대한면역반응떨어짐

중증천식에서, 

건강인에 비해, 

Virus 침입에 대한
NK cell의 반응저하
가 관찰됨



Increased capsaicin sensitivity with poor outcome

➢ 122 patients with severe asthma

Kanemitsu et al.
Am J Respir Crit Care Med

2020;201:1068-77

중증 천식 특징 3. Capsaicin sensitivity가 poor outcome 반영



Laryngeal dysfunction

➢ 53 severe asthma patients 

Vertigan et al.
J Allergy Clin Immunol Pract

E-pub

중증 천식 특징 4. laryngeal dysfunction 비율이높다.



Laryngeal dysfunction

➢ After 4-week course of speech pathology treatment in 12 participants with 

mod-severe laryngeal dysfunction in the severe asthma group

Vertigan et al.
J Allergy Clin Immunol Pract

E-pub

중증 천식 특징 4. 
Speech pathology treatment가
laryngeal dysfunction 및천식조절에
도움된다.



Treatment I:  Pharmacotherapy



Oral corticosteroids

Chung et al.
Respirology

2020;25:161-72

중증 천식 치료 1. OCS의부작용



Barriers of OCS-sparing strategies

Chung et al.
Respirology

2020;25:161-72

중증 천식 치료 1. OCS-sparing strategies의어려움



McDowell et al.
Allergy

2020;75:302-10
중증 천식 치료 2. Biologics



Bel et al.
Chest

2017;152:1276-82



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[The ERS/ATS task force makes recommendations ]

➢ Biologics

➢ Antimuscarinic agents

➢ Macrolides

➢ Biomarkers for predicting treatment response

중증 천식 치료 2. Biologics recommendations – ERS/ATS guideline



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 1. Should a monoclonal anti-IL-5 antibody be used in adults 

and children with severe asthma?]

➢ Mepolizumab

➢ Reslizumab

➢ Benralizumab



Bel et al.
N Engl J Med

2014;371:1189-97

ERS/ATS guidelines

[Mepolizumab-I]

➢ 135 severe asthma (≥6-month history of glucocorticoids) with eosinophilia 

(≥ 300/μL before screening or 150/μL during optimization phase)

➢ 100 mg mepolizumab SC every 4 wk

The median 

percentage 

reduction of 

GC was 

50%



Ortega et al.
N Engl J Med

2014;371:1198-207

ERS/ATS guidelines

[Mepolizumab-II]

➢ 576 severe asthma (≥2 exacerbation during the previous year) with 

eosinophilia (≥ 300/μL before screening or 150/μL during optimization phase)

➢ 75 mg IV or 100 mg mepolizumab SC every 4 wk

The rate of 

exacerbations

was reduced by 

47% (IV) and 

53% (SC).



Chupp et al.
Lancet Respir Med

2017;5:390-400

ERS/ATS guidelines

[Mepolizumab-III]

➢ 274 severe asthma (≥2 exacerbation during the previous year) with 

eosinophilia (≥ 300/μL before screening or 150/μL during optimization phase)

➢ 100 mg mepolizumab SC every 4 wk

Mepolizumab showed 

significant improvement in 

SGRQ total score (-15.6 

vs. -7.9), and reduced 

exacerbation rate (58%).

MUSCA study



Castro et al.
Am J Respir Crit Care Med

2011;184:1125-32

ERS/ATS guidelines

[Reslizumab-I]

➢ 106 severe asthma with eosinophilia (≥ 3% sputum eosinophil)

➢ 0.3 or 3.0 mg/kg reslizumab IVF every 4 wk

Reslizumab improved asthma symptom, FEV1, 

symptoms, and reduced sputum eosinophils.



Castro et al.
Lancet Respir Med

2015;3:355-66

ERS/ATS guidelines

[Reslizumab-II]

➢ 489 and 464 severe asthma with eosinophilia (≥ 400/μL during screening 

period) and at least one of exacerbation history in previous year

➢ 3.0 mg/kg reslizumab IVF every 4 wk

Reslizumab reduced 

exacerbation rate by 50%.



Bjermer et al.
Chest

2016;150:789-98

ERS/ATS guidelines

[Reslizumab-III]

➢ 315 severe asthma with eosinophilia (≥ 400/μL during screening period)

➢ 0.3 or 3.0 mg/kg reslizumab IVF every 4 wk

Reslizumab improved FEV1, 

symptoms, and QOL.



Corren et al.
Chest

2016;150:799-810

ERS/ATS guidelines

[Reslizumab-IV]

➢ 492 severe asthma (Regardless of eosinophilia)

➢ 3.0 mg/kg reslizumab IVF every 4 wk

Reslizumab did not improve asthma, but it did in patients with 

eosinophilia (≥ 400/μL )



Park et al.
Int Arch Allergy Immunol

2016;169:135-45

ERS/ATS guidelines

[Reslizumab-V]

➢ 106 severe asthma with eosinophilia (≥ 2% sputum eosinophil or 

≥ 50 ppb FeNO) in South Korea and Japan

➢ 2 mg, 20 mg, 100 mg reslizumab IVF every 4 wk

Reslizumab reduced asthma 

exacerbation rate by 33, 45, 36%.



Castro et al.
Lancet Respir Med

2014;2:878-90

ERS/ATS guidelines

[Benralizumab-I]

➢ 324 severe asthma (GINA 4-5) with at least two of exacerbation 

history in previous year (stratified by eosinophil status: ≥ 2% sputum 

eosinophil or ≥ 50 ppb FeNO )

➢ 2 mg, 20 mg, 100 mg benralizumab IVF every 4 wk

Benralizumab (100 mg) reduced 

asthma exacerbation rate by 41% 

(eosinophilic) and 22% (non-

eosinophilic)



Bleecker et al.
Lancet

2016;388:2115-27

ERS/ATS guidelines

[Benralizumab-II]

➢ 1,205 severe asthma (GINA 4-5) with at least one of exacerbation 

history in previous study (regardless of eosinophil) 

➢ 30 mg Benralizumab IVF every 4 or 8 wk

Benralizumab reduced exacerbation rate.

SIROCCO study

Eos ≥ 300

: -45%, -51%

Eos <300

: -30%, -17%



FitzGerald et al.
Lancet

2016;388:2128-41

ERS/ATS guidelines

[Benralizumab-III]

➢ 1,306 severe asthma (GINA 4-5) with at least two of 

exacerbation history in previous year (stratified by eosinophil 300)

➢ 30 mg benralizumab IVF every 4 or 8 wk

Benralizumab reduced asthma exacerbation rate.

CALIMA study

Eos ≥ 300

: -36%, -28%

Eos <300

: -36%, -40%



Nair et al.
N Engl J Med

2017;376:2448-58

ERS/ATS guidelines

[Benralizumab-IV]

➢ 220 severe asthma treated continuously with oral glucocorticoids for 6 

months or more (regardless of eosinophil)

➢ 30 mg benralizumab IVF every 4 wks or 8 wks

Reslizumab reduced oral 

glucocorticoid (OR 4.09-4.12), 

and exacerbation rate (55% 

and 70%).



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 1. Should a monoclonal anti-IL-5 antibody be used in adults 

and children with severe asthma?]

➢ We suggest an anti-IL-5 strategy as add-on therapy for adult patients with 

severe uncontrolled asthma with an eosinophilic phenotype and for those 

with severe corticosteroid-dependent asthma (the Task Force gave this a 

conditional recommendation because inclusion criteria across studies did 

not consistently align with the ERS/ATS severe asthma definition).



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 4. Should a long-acting inhaled muscarinic antagonist be used 

in adults and children with severe asthma?



Kerstjens et al.
J Allergy Clin Immunol

2011;128:308-14

ERS/ATS guidelines

[Tiotropoium-I]

➢ 107 severe asthma (absolutely excluded COPD)

➢ Tiotropium 5 or 10 μg every for 8 wks

Tiotropium improved lung function 

over 24 hrs



Kerstjens et al.
N Engl J Med

2012;367:1198-207

ERS/ATS guidelines

[Tiotropoium-II]

➢ 912 severe asthma (GINA 4-5) with at least once acute exacerbation in the 

previous year (absolutely excluded COPD)

➢ Tiotropium 5 μg every for 48 wks

Tiotropium reduced risk of severe exacerbation and 

provided modest sustained bronchodilation



Hamelmann et al.
Eur Respir J

2017;49:1601100

ERS/ATS guidelines

[Tiotropoium-III]

➢ 392 severe (GINA 4-5) asthma

➢ Tiotropium 2.5 or 5 μg every for 12 wks

Although primary end-point efficacy was not met, positive trends for 

improvements in lung function and asthma control were observed.



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 4. Should a long-acting inhaled muscarinic antagonist be used 

in adults and children with severe asthma?

➢ Adults with severe asthma uncontrolled despite GINA step 4–5 or NAEPP 

step 5 therapies, we recommend the addition of tiotropium (strong 

recommendation, moderate quality of evidence).



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 5. Should a macrolide (i.e. azithromycin, clarithromycin) be 

used in adults and children with severe asthma?]



Habn et al.
J Am Board Fam Med

2012;25:422-59

ERS/ATS guidelines

[Macrolide-I]

➢ 97 mild-to-severe asthma 

➢ 600 mg azithromycin 1 tablet weekly for 11 wks ( after 3 days daily)

Azithromycin did not show significant improvement 

in asthma outcomes



ERS/ATS guidelines

[Macrolide-II]

➢ 104 severe asthma with at least once severe exacerbation (normal FeNO)

➢ 250 mg azithromycin three times a week ( after 5 days)

Azithromycin only 

reduced the rate of 

severe exacerbation

in non-eosinophilic 

severe asthma 

(Normal FeNO & 

eosinophil < 200/μL).

AZISAST study

Brusselle et al.
Thorax

2013;68:322-9



Gibson et al.
Lancet

2017;390:659-68

ERS/ATS guidelines

[Macrolide-III]

➢ 420 mod-to-severe asthma (no hearing impairment or abnormal QT interval)

, however, severe asthma was predominant (>80%)

➢ 500 mg azithromycin three times per week for 48 wks

Azithromycin reduced asthma exacerbation by 41% and improved 

QOL. Diarrhea was common side effect.

AMAZES study



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 5. Should a macrolide (i.e. azithromycin, clarithromycin) be 

used in adults and children with severe asthma?]

➢ We suggest a trial of macrolide treatment to reduce asthma exacerbations 

in adult asthma subjects on GINA/NAEPP step 5 therapy that remain 

persistently symptomatic or uncontrolled (conditional recommendation, low 

quality of evidence)

➢ We suggest against the use of chronic macrolide treatment in children and 

adolescents with severe uncontrolled asthma (conditional recommendation, 

low quality of evidence).



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 6. Should a monoclonal anti-IL-4Rα be used in adults and 

children with severe asthma?]



Castro et al.
Lancet

2016;388:31-44

ERS/ATS guidelines

[Dupilumab-I]

➢ 769 severe asthma (GINA 4-5) with at least two of exacerbation history in 

previous year (regardless of eosinophil)

➢ 200 or 300 mg dupilumab SQ every 2 wks or 4 wks

Dupilumab increased lung 

function (100-200 mL) and 

reduced severe exacerbation 

(OR, 6.97-8.75) irrespective 

of baseline eosinophil count.



Castro et al.
N Engl J Med

2018;378:2486-96

ERS/ATS guidelines

[Dupilumab-II]

➢ 1,902 severe asthma (GINA 4-5) with at least two of exacerbation history in 

previous year (regardless of eosinophil)

➢ 200 or 300 mg dupilumab SQ every 2 wks

Dupilumab had lower rates of 

severe asthma exacerbation 

(OR, 0.52), as well as better 

lung function and asthma 

control. Greater benefits 

were seen in patients with 

higher baseline levels of 

eosinophils.



Rabe et al.
N Engl J Med

2018;378:2475-85

ERS/ATS guidelines

[Dupilumab-III]

➢ 210 severe asthma (GINA 4-5) treated regular with oral glucocorticoids for 

6 months or more (regardless of eosinophil)

➢ 300 mg dupilumab SQ every 2 wks

Dupilumab reduced oral 

glucocorticoid use (70% vs. 

42%) while decreasing the 

rate of severe exacerbations 

and increasing the FEV1. 



Holguin et al.
Eur Respir J

2020;55:1900588

ERS/ATS guidelines

[Question 6. Should a monoclonal anti-IL-4Rα be used in adults and 

children with severe asthma?]

➢ We suggest dupilumab as add-on therapy for adult patients with severe 

eosinophilic asthma and for those with severe corticosteroid-dependent 

asthma regardless of eosinophil levels (conditional recommendation).

The END 



Anti-IgE Anti-IL-5/anti-IL5R Anti-IL-4R

Eligibility in GINA Sensitization or sIgE

Total IgE & weight

Exacerbation in last year

Exacerbation in last year

BEC≥300/μL

Exacerbation in last year

BEC≥150/μL or FeNO >25 ppb

or need for maintenance OCS

Good response

recommended

in GINA

BEC≥260/μL

FeNO≥20ppb

Allergen-driven symptom

Childhood-onset asthma

High BEC

More exacerbation in previous year

Adult-onset of asthma

Nasal polyposis

High BEC

High FeNO

(+moderate/severe AD, nasal polyp

osis)

Insurance/permission In High-dose ICS/LABA+LAMA

1)) IgE≥76IU/mL

2) Sensitization or sIgE to perenni

al allergen

3) FEV1 <80%

4) ≥ 2 exerbation requiring syste

mic steroid in last 12 months

(+LAMA)

Nucala: uncontrolled severe eosin

ophilic asthma (BEC≥150/μL in ini

tial or BEC≥300/μL in last 12 m)

Cinqair: BEC≥400/μL in initial

Fasenra: uncontrolled severe eosi

nophilic asthma

BEC≥150/μL, FeNO≥25ppb, OCS

dependent

Cost (won/1 vial) 270,000 (real: 162,000) (150 mg) Nucala: 2,000,000 (100 mg)

Cinqair: 560,000 (100 mg)

Fasenra: 3,000,000 (30 mg)

680,000

Dose Total IgE*weight

(usual: 150-600 mg sc 4w)

Nucala: 100 mg sc q4w

Cinqair: 3 mg/kg IVF q4w

Fasenra: 30 mg sc q4w for 3 times

-> 30 mg sc q8w

2 vial (initial) + 1 vial sc q2w

Cost (won/1 month) 162,000~648,000 Nucala: 2,000,000

Cinqair: 1,120,000

Fasenra: 3,000,000 -> 1,500,000

1,360,000



➢ 62 (with FS including 11 ABPA) vs. 156 (without FS) severe asthma (≥2 

exacerbation during the previous year)

Omalizumab in SA with fungal sensitization (or ABPA)

Peter et al.
J Allergy Clin Immunol Pract

E-pub
중증 천식 치료 2-1. Omalizumab – FS/ABPA 상관없이효과적

ABPA든 FS있든 FS없든



Hary et al.
Eur Respir J

2020;55:1902420

➢ 309 severe eosinophilic asthma in real-world observational data: AMR

Real-world study of mepolizumab

Real-world에서
mepolizumab은 blood 

eosinophil, ACQ-5 score, 

AQLQ, 및 FEV1에 효과적

* Eosinophilic asthma: 

≥300 cell/mL in the previous 12 m

* AMR: Australian Mepolizumab

Registry



Hary et al.
Eur Respir J

2020;55:1902420

➢ 309 severe eosinophilic asthma in real-world observational data: AMR

Real-world study of mepolizumab

중증 천식 치료 2-2. Mepolizumab – real-world에서효과적

Real-world에서
mepolizumab은 OCS사용, 

입원, 응급실 방문, 외래 방문
감소에 효과적



Hary et al.
Eur Respir J

2020;55:1902420

➢ 309 severe eosinophilic asthma in real-world observational data: AMR

Real-world study of mepolizumab

중증 천식 치료 2-2. Mepolizumab – real-world에서안전

Real-world에서
mepolizumab은 비교적
안전



Hary et al.
Eur Respir J

2020;55:1902420

➢ 309 severe eosinophilic asthma in real-world observational data: AMR

Real-world study of mepolizumab

Super-responder는 blood eosinophil이 높고, FeNO가 높고, GERD, OSA, 

Psychiatric, CVD, and obesity등의 동반질환이 적은 특징이 있음.

중증 천식 치료 2-2. Mepolizumab – Super-responder 특징



Virchow et al.
J Allergy Clin Immunol Pract.

2020;8:540-8

➢ 1,028 reslizumab-treated patients (pooled-analysis of 6 trials)

➢ 3.0 mg/kg IV for 12-24 months

Long-term safety of reslizumab

2% 이상 흔히 발생한 부작용들
중, placebo에 비해 reslizumab에
서 유의하게 부작용이 흔하게 발
생한 것은 없었음. 



Virchow et al.
J Allergy Clin Immunol Pract.

2020;8:540-8

➢ 1,028 reslizumab-treated patients (pooled-analysis of 6 trials)

➢ 3.0 mg/kg IV for 12-24 months

Long-term safety of reslizumab

중증 천식 치료 2-3. Reslizumab –안전



Bernstein et al.
Lancet Respir Med

2020;8:461-74

➢ 468 + 177 reslizumab-treated patients (pooled-analysis of 2 trials)

➢ Fixed dose of 110 mg SC

Fixed-dose of SC (110 mg) of reslizumab

중증 천식 치료 2-3. Reslizumab –충분한용량필요

Eosinophil 300-400 cell/mL인 경
우, 급성악화, 폐기능, 증상 조절
에 효과 없음. 

Fixed dose of 110 mg SC보다 높
은 충분한 용량의 reslizumab이
필요할 것으로 사료됨.



Kavanagh et al.
Chest

In Press

➢ 130 severe eosinophilic asthma with benralizumab

Real-world study of benralizumab

Benralizumab은 real-world에서
천식 조절 (악화율 감소, 증상 및
삶의 질 개선, 폐기능 향상) 효과
있음.



Kavanagh et al.
Chest

In Press

➢ 130 severe eosinophilic asthma with benralizumab

Real-world study of benralizumab

Benralizumab은 real-world에서
스테로이드 감량에 효과적임.

중증 천식 치료 2-4.
Benralizumab
– real-world에서도효과적



➢ Real-life data after 2-year follow-up

Long-term therapy response to anti-IL-5 biologics

Eger et al.
J Allergy Clin Immunol Pract

E-pub

중증 천식 치료. Anti-IL-5 biologics의 long-term response

질병이 사라진 super responder: 
14%

치료 반응이 있어 유지 중인
partial responder:

69%



➢ Real-life data after 2-year follow-up

Long-term therapy response to anti-IL-5 biologics

Eger et al.
J Allergy Clin Immunol Pract

E-pub
중증 천식 치료. Anti-IL-5 biologics의 super-responder



➢ 250 mod-to-severe asthma with anti-IL-5 mAbs (mepolizumab/reslizumab)

➢ In 4 Canadian academic centers

➢ Non-responder (any of 3): <50% reduction of CS, ACQ-5<1.5, <50% 

reduction of exacerbation ➔ 42.8% (OCS-dependent: 28.4%, others: 14.4%)

Suboptimal treatment response to anti-IL-5 antibodies

Mukherjee et al.
Eur Respir J

2020;56:2000117



Suboptimal treatment response to anti-IL-5 antibodies

Mukherjee et al.
Eur Respir J

2020;56:2000117

Mepolizumab은 Immune-complex 
mediated complement activation이
일어난 환자들에서는 반응이 떨어짐

“Autoimmune phenomenon”

 C1q-bound/IL-5-bound IgG

중증 천식 치료. Anti-IL-5 biologics의
Non-responder



Dupin et al.
Clin Exp Allergy
2020;50:789-98

➢ 64 severe asthma patients with dupilumab in real-world study

Dupilumab in real-world study

중증 천식 치료 2-5. Dupilumab – real-world에서효과적

Dupilumab 사용 1년 뒤, 
FEV1 200 mL (10%) 호전
OCS 13 mg 감량



Wechsler et al.
In ERS conference

➢ Long-term safety data in 2,930 patients (48-96 wks)

➢ LIVERTY Asthma TRAVERSE open-label extension study

➢ 3 studies (P3 QUEST, P2a EXPEDITION, P3 VENTURE)

SAFETY

Dupilumab in long-term safety and efficacy

• The most common TEAEs occurring in any treatment group during 
OLE were nasopharyngitis and injection-site erythema, 9–13% of 
patients experienced SAEs, the number of patients with TEAE 
leading to permanent discontinuation (<5%) was low and 4 deaths 
occurred (metastatic lung cancer, adenocarcinoma gastric, 
craniocerebral injury, and respiratory failure)

중증 천식 치료 2-5. Dupilumab – long-term에서안전



Wechsler et al.
In ERS conference

➢ Efficacy in annualized severe exacertbation rate

Dupilumab in long-term safety and efficacy

• At parent study baseline for P2b and QUEST, mean number of 
exacerbations in the past year across treatment groups in the 
overall ITT populations were 1.85–2.37 and 2.02–2.31, 
respectively5,6

• At end of parent study treatment, unadjusted AER for placebo- and 
dupilumab-treated patients were 1.07 and 0.31–0.69 for P2b and 
0.98–1.09 and 0.48–0.56 for QUEST, respectively

• During the OLE, unadjusted AER ranged from 0.31–0.35 in the non-
OCS dependent population

중증 천식 치료 2-5. Dupilumab – long-term에서효과적

Exacerbation rate 감소



Wechsler et al.
In ERS conference

➢ Efficacy in lung function 

Dupilumab in long-term safety and efficacy

중증 천식 치료 2-5. Dupilumab – long-term에서효과적



Rhee et al.
In KATRDIC

➢ Mod-to-severe asthma (≥1 exacerbation during the previous year)

➢ Sub-group analysis (74 Korean - 4% of total) of LIVERTY ASTHMA 

Quest study

➢ 200 or 300 mg SC q2w

Dupilumab in Korean

중증 천식 치료 2-5. Dupilumab –한국인에서도효과적

중증악화률감소

호산구 수치에 상관없이



Rhee et al.
In KATRDIC

➢ Mod-to-severe asthma (≥1 exacerbation during the previous year)

➢ Sub-group analysis (Korean) of LIVERTY ASTHMA Quest study

Dupilumab in Korean

중증 천식 치료 2-5. Dupilumab –한국인에서도효과적

FEV1 560 mL 증가 FEV1 590 mL 증가



Rhee et al.
In KATRDIC

➢ Mod-to-severe asthma (≥1 exacerbation during the previous year)

➢ Sub-group analysis (Korean) of LIVERTY ASTHMA Quest study

Dupilumab in Korean

n (%) Placebo (n=25) Dupilumab (n=49)

Any TEAE 22 (88.0%) 44 (89.8%)

Any treatment-emergent SAE 3 (12.0%) 5 (10.2%)

Any TEAE leading to death 0 0

Any AE leading to permanent treatment disc

ontinuation
0 4 (8.2%)

중증 천식 치료 2-5. Dupilumab –한국인에서도안전



Mummler et al.
J Allergy Clin Immunol Pract

E-pub

➢ 38 patients switched to dupilumab from a previous anti-IgE or anti-IL5/IL-5 

receptor medication because of insufficient outcome (retrospective)

Switching to dupilumab



Switching to dupilumab

중증 천식 치료 2-5. Dupilumab –다른제재에효과가
불충분할경우대체고려가능

Mummler et al.
J Allergy Clin Immunol Pract

E-pub



Fevipiprant (antagonist of the prostaglandin D2 receptor 2)

Brightling et al.
Allergy

2020;75:761-8



➢ 1,771 severe asthma 

(GINA 4-5) 

Fevipiprant

Peter et al.
J Allergy Clin Immunol Pract

E-pub

Mod-to-severe 악화률에 의
미있는 차이는 없었으나, 감
소 경향을 보임

중증 천식 치료 2-6. Fevipiprant의 equivocal한 효과



Maun et al.
Cell

2019;179:417-31

➢ Increased mast cell tryptase levels are associated with asthma severity in 

dependent of type 2 inflammation.

Anti-tryptase antibody in mast cell-mediated SA

천식의중증도에
따른 tryptase
level

중증 천식에서는
eosinophil 상관없이
tryptase level 증가

Tryptase allele 개수에 따른
tryptase activity 증가



Maun et al.
Cell

2019;179:417-31

➢ Increased active tryptase alleles are associated with decreased clinical 

responses to anti-IgE treatment

Anti-tryptase antibody in mast cell-mediated SA

Omalizumab의 치료 효과가
active tryptase allele count가 1 
or 2 인사람에게만나타나며, 
3 or 4인사람에게는없음.



Maun et al.
Cell

2019;179:417-31

➢ They generated a anti-tryptase antibody, as a clinical candidate for severe 

asthma treatment

Anti-tryptase antibody in mast cell-mediated SA

in mouse & monkey model

중증 천식 치료 2-7. Anti-tryptase antibody의 가능성



• Select candidates who will be good responder

• Duration of treatment (tapering?)

• Efficacy after stop 

• Insurance coverage and cost-effectiveness

• Modified protocol in real-clinics

• Efficacy in sub-optimal dose

• Long-term safety 

Issues in biologics



Treatment II: Others



McDonald et al.
Eur Respir J

2020;55:1901509

Targeting treatable traits

➢ 55 participants with severe asthma

➢ Management targeted to predefined treatable traits vs. usual care (RCT)



Targeting treatable traits

McDonald et al.
Eur Respir J

2020;55:1901509

중증 천식 치료 3-1.
Treatable trait 교정은
삶의질향상



Goorsenberg et al.
Am J Resp Crit Care Med.

In Press

Bronchial thermoplasty

➢ 40 Severe asthma (20 immediate BT vs. 20 delayed BT - RCT)



Bronchial thermoplasty

➢ Treatment response was associated with serum IgE and  eosinophil levels

Goorsenberg et al.
Am J Resp Crit Care Med.

In Press중증 천식 치료 3-2. 기관지열성형술-효과적(IgE, eosinophil)



Langton et al.
Respirology

In Press

Bronchial thermoplasty (vs. mepolizumab)

➢ Severe asthma (44 BT vs. 44 mepolizumab – observation [not RCT])

Bronchial theramoplasty

Mepolizumab

Bronchial 

thermoplasty는
mepolizumab과,

천식 증상 조절, 폐기
능 및 악화율에 동일한
효과를 보임



Langton et al.
Respirology

In Press

Bronchial thermoplasty (vs. mepolizumab)

➢ Severe asthma (44 BT vs. 44 mepolizumab – observation [not RCT])

중증 천식 치료 3-2. 기관지열성형술-효과적 (mepolizumab 만큼)

호산구수치에상관없이, 
ACQ 호전

호산구수치에상관없이, 
악화율 감소

호산구수치에상관없이, 
OCS, SABA 사용 감소



Majd et al.
J Allergy Clin Immunol Pract.

In Press

Rehabilitation

➢ Severe asthma
12주 (3달) 간 재활치료프로그램진행



Rehabilitation

Majd et al.
J Allergy Clin Immunol Pract.

In Press

Retention rate was 

62% for the asthma-

tailored pulmonary 

rehabilitation (AT-PR) 

group



Rehabilitation

Majd et al.
J Allergy Clin Immunol Pract.

In Press

Improvement in 

exercise performance, 

health-related QOL, and 

asthma control

중증 천식 치료 3-3. 재활치료 –효과적이나유지어려움



Special issues: COVID-19



Lommatzsch et al.
Allergy

2020;E-pub

Severe asthma case during COVID-19 pandemic

➢ Case report: 52-year-old allergic severe asthma patients



Severe asthma case during COVID-19 pandemic

➢ Case report: 52-year-old allergic severe asthma patients

Lommatzsch et al.
Allergy

2020;E-pub

중증 천식 환자에서 COVID-19 감염: 이전-이후차이없음



Severe asthma case series during COVID-19 pandemic

Antonicelli et al.
Allergy

2020;E-pub

중증 천식 환자에서 COVID-19 감염: 예후에차이없음



COVID-19 infection in severe asthma

Choi & Park et al.
Eur Resp J

2020;early view중증 천식 환자에서 COVID-19 감염: 입원기간연장에만영향



COVID-19 infection in severe asthma

Choi & Park et al.
Eur Resp J

2020;early view중증 천식 환자에서 COVID-19 감염: 입원기간연장에만영향



SUMMARY

➢ Introduction of severe asthma
: GINA step 4-5 에서, 여러 인자/약물 조절해도 uncontrolled인 천식
: Type 2 inflammation (IgE, eosinophil, FeNO, OCS 등)이 多

➢ Characteristics of severe asthma
: 치료 반응 및 예후가 좋지 않음
: 바이러스에 대한 면역력 떨어질 수 있음
: Capsaicin sensitivity가 poor outcome 반영
: laryngeal dysfunction 동반 많으며, 이에 대한 치료가 도움 됨

➢ Treatment I: Pharmacotherapy
: OCS < Biologics (ATS/ERS guideline…- LAMA, macrolide)

: Omalizumab, mepolizumab, reslizumab, benralizumap, dupilumap, fevipiprant, anti-tryptase Ab

➢ Treatment II: Others
: Targeting treatable traits, Bronchial thermoplasty, rehabilitation…

➢ Special issues: COVID-19



With the Love of God, Free Humankind from Disease and Suffering

Thank you


