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Overview
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- Intelligence works in

❖ Possible roles of CT

- Objective measurements
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- Other than airway

❖ Limitations & Conclusions



Computed tomography

Br J Radiol 2022;95:20211364



Reasons why CT; What you see is what you get

Korean J Med 2007;73:631-7



Reasons why CT; What you see is what you get

ERJ Open Res 2024;10:00121-2023

• Children with severe asthma have substantial structural
airway changes on CT

Characteristics Automatic analysis

(N=142)

Manual analysis

(N=162)

Inspiration

Bronchiectasis 116 (81.7%) 45 (28%)

Airway wall thickening 138 (97.2%) 143 (88.8%)

Mucus plugging - 52 (32.3%)

Expiration

Low attenuation area 142 (100%) 121 (82.9%)

%CT’s with >5% air trapping 100 (81.3%) 63 (43.2%)



Reasons why CT; What you see is what you get

Kim SH, et al. Ther Adv Respir Dis 2020:14:1753466620963030

• Co-morbidities… Bronchiectasis



Reasons why CT; What you see is what you get

Breathe (Sheff) 2024;20:240033

• Mucus plugging



Reasons why CT; What you see is what you get

Radiology 2022;303:184-90

• Mucus plugging

VDP: Ventilation defect %



Reasons why CT; What you see is what you get

Allergol Int 2024;73:351-61

• Mucus plugging



Reasons why CT; What you see is what you get

Allergol Int 2024;73:351-61

• Functional imaging



Reasons why CT; Intelligence works in

Med Res Rev 2022;42:426-40

• Radiomics



Possible roles of CT; Objective measurements

Jeong J, Nam YH, Park HW, Kim SH, et al. Respir Med 2024:225:107598

• Relationship of CT-based measurements with symptom
perception & QOL in patients with severe asthma

Parenchymal variables Structural variables

Emphysematous lung
(Emph)

Functional small airway 
disease of lung (fSAD)

Wall thickness
(WT)

Hydraulic diameter 
(Dh)



Possible roles of CT; Objective measurements

• Relationship of CT-based measurements with symptom
perception & QOL in patients with severe asthma

1st Principal component

Functional small airway 
disease of lung (fSAD)

Wall thickness
(WT)

Jeong J, Nam YH, Park HW, Kim SH, et al. Respir Med 2024:225:107598



Possible roles of CT; Objective measurements

• Relationship of CT-based measurements with symptom
perception & QOL in patients with severe asthma

Jeong J, Nam YH, Park HW, Kim SH, et al. Respir Med 2024:225:107598



Possible roles of CT; Objective measurements

• Relationship of CT-based measurements with symptom
perception & QOL in patients with severe asthma

Jeong J, Nam YH, Park HW, Kim SH, et al. Respir Med 2024:225:107598



Possible roles of CT; Objective measurements

• Xenon ventilation computed tomography & the
management of asthma in the elderly

Park HW, Cho SH, et al. Respirology 2014;19:389-95 



Possible roles of CT; Objective measurements

• Xenon ventilation MRI in severe asthma

ERJ Open Res 2021;7:00785-2020

VDP: Ventilation defect %



Possible roles of CT; Phenotyping

• Radiomultiomics: quantitative CT clusters of severe
asthma associated with multi-omics

Eur Respir J 2024 Oct 10:2400207 (Online ahead of print)



Possible roles of CT; Prediction

• Quantitative CT metrics are associated with longitudinal 
lung function decline & future asthma exacerbations

J Allergy Clin Immunol 2021;148:752-62



Possible roles of CT; Prediction

• Quantitative CT metrics are associated with longitudinal 
lung function decline & future asthma exacerbations

Anisotropic 
Deformation Index 

Slab-Rod Index 



Possible roles of CT; Prediction

• CT-based measurements associated with rapid lung 
function decline in severe asthma

Wall thickness
(NC; no change, MD; mild decline, SD; severe decline)

Sim DW, Choi S, Park HW, Kim SH, et al. 
Ann Allergy Asthma Immunol 2024 Sep 6:S1081-1206(24)01502-3 (Online ahead of print)



Possible roles of CT; Prediction

• Assessment of treatment response in patients with
severe asthma using visual & quantitative analysis of CT

Korean J Radiol 2024;25:673-83



Possible roles of CT; Prediction

• A patient with a greater improvement in FEV1 

Korean J Radiol 2024;25:673-83



Possible roles of CT; Prediction

• A patient with a minimal improvement in FEV1 

Korean J Radiol 2024;25:673-83



Possible roles of CT; Other than airway

• Lower skeletal muscle density & airway structure on CT 
in asthma

Ann Allergy Asthma Immunol 2024 Aug 22:S1081-1206(24)00527-1 (Online ahead of print)



Possible roles of CT; Other than airway

• Vascular remodeling of the small pulmonary arteries &
measures of vascular pruning on CT

Pulm Circ 2021;11:20458940211061284

Small pulmonary 
artery 

Volumetric reconstruction of the pulmonary vascular tree
(vessels color-coded by size)



Possible roles of CT; Other than airway

• Should we consider paranasal CT in severe patients 
with severe asthma?

Respir Med 2020:169:106013



Limitations

Nat Rev Genet 2019;20:467-84

GWAS performed to date represent 
the tip of the iceberg

Standardization & Reproducibility



Conclusions

- CT plays an important role in the management of   

severe asthma

- Better characterization or phenotyping of severe 

asthma based on CT will lead towards new 

treatment development, treatment strategies, & 

preventative care
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