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 (FeNO) 2 Type 2 high
Type 2 low

Type 2 high
2017 11

CRP, TGF- -C, IL-6

2021 COVID-19
Type 2 low 13 Type 2 low

Type 2 low 2020

1. Type 2 low : Type 2 low

2. 2020
3. : 2014

8 , 9
4. : 12 Type 2 low

-C, IL-6 2020
5. : 2014 2023 9

6. CT (HRCT) : HRCT

7.  (H2S) : Type 2 low
H2S
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< >
1) 2020 : 592 4 2023 1

FeNO 375 (Fig. 
1)

Eos/FeNO High Type 2 Low
Eos High FeNO FeNO High
2) 2014 : 264 Eos/FeNO High (n=98) Eos high (n=79) FeNO High
(n=23) Type 2 Low (n=64) 2014
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< >
1. Type 2 low : 2020

Type 2 low  (
Type 2  (Type 2 : /

2 1 ACT %
Ward

2. 2020 :  (OCS)

3. : 2014
8 , 9

4. : 2014 12
, CCL18, -C, IL-6, TGF- 2020

ELISA
EETosis

Galectin-10
( ) 
5. : 2014

2023 9

6. HRCT : 3D  SYNAPSE 
VINCENT B1 B10 WT (Wall Thickness), WT% (WT/Average Outer 
diameter×100), WA (Wall Area), WA% (Total Area-Lumen Area/Total Area×100), LA (Lumen 
Area)  (FeNO, , 

IgE , YKL-40, IL-6, GDF-15, , TGF- C, CCL18, CRP)

7. H2S : 
H2S
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1. Type 2 low : Type 2-low

4
375

4 5
2. 2020 : OCS

Type 2 low 2014
2020 4

3. : 2014 12 2
, , CCL18 2 -C, IL-6

TGF-
4 2020

Galectin-10 2020
4. : 2014

8
6. CT : 4 2014 CT

20
SYNAPSE VINCENT  (B1 B10

WT, WT%, WA, WA%, LA)  (FeNO, , IgE , 
YKL-40, IL-6, GDF-15, , TGF- C, CCL18, CRP)

1. Type 2-low : 4 375
592

4 5

3. : 4 5 -C, IL-6, 
TGF- -10 2020

2014 2020
2

4. : 2014
9

5. : 2014 2023 9
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6. HRCT : 
CT DICOM

3D
7. H2S : H2S
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4
1. Type 2 low
(Q1: Type 2 low ?)

Type 2 low 28.8%
1

Table 1. Patient Characteristics Stratified by Phenotype (n=375)
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ACT %1 3 Type 2 Type 
2 low (Cluster 2) ACT (Cluster 1) ACT
(Cluster 3) Cluster 2 Cluster 1 3 1

Type 2 low Cluster 3 75% 28
BMI

Cluster 1 COPD
COPD (ACO)

Type 2 Cluster 3 %FEV1
55.6% Cluster 1

COPD ACO

Table 2. Cluster analysis
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2. 2020
(Q2: OCS LAMA ?)

LAMA 30~40% 18.7% OCS
5~11% LAMA Cluster 
3 Type 2 38.9% Type 2 low 62.5%

FeNO
ACT %FEV1

Table 3. Comarison of Patient Characteristics Stratified by Biologics Use

-10-



3. (Q3: Galectin-10 ?)
Galectin-10 (Gal10)

Gal10 (Gal10/ )
(Fig. 3) Gal10 150 OCS

(Fig. 4)

Figure 3. Relationship between Exacerbation and Galectin-10 level
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4. (Q4: ?)
8 0.26 / 9.1% (Fig. 5)

(Fig. 6) (Fig. 7)
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6. CT (HRCT)  (Q6:
HRCT ?)

2014 12 9 WT WA
YKL-40 WT/BSA
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1. Type 2 low

Type 2 low  (Fig. 2) ACT Cluster 3

ACT Cluster 1
ACO

55.6%, 33.3% (Cluster 3, 1) IgE
%FEV1 87.8%, 85.4% LAMA

62.5%, 31.4%
Type 2  (Fig. 3) ACT Cluster 3

ACT Cluster 1 COPD
ACO

Type 2 %FEV1
LAMA GERD SAS

2.
Type 2

Type 2 low IgE
ICS/LAMA/LABA

10%
ACT

2022 4
COVID-19
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1. Type 2 low : 592

2. 2020 : 5
LAMA
3. : 2014 -
C, IL-6, TGF- 2020

Gal10 2020 2014
2020 2

4. : 2014 9
5. : 2014 2023 9

6. CT (HRCT) : 5
CT

3D
7. H2S : H2S
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( )   
1.

2.

11

2014 260
2023 9

3.
Gal10 150 OCS

Gal10

HRCT

Type 2

( )   
1. Treat

11

HP
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Table 5: Treatable traits based on Asthma Phenotypes
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1.
. Galectin -10

. 62 . . 2022. 4. 
2.

. 3D  SYNPSE VINCENT 
.  

71 . . 2022. 10. 
3. . Clinical Remission .  

71 . . 2022. 10. 
4.

. 
. 71 . . 2022. 10. 

5. . COVID-19  -
-. 71 . . 2022. 10. 

6. . Galectin-10 71
. . 2022. 10. 

7. . . 31 . . 2022. 11 
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