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Artificial intelligence based CT quantitative analysis of gender
differences of small airway structures in chronic obstructive
pulmonary disease

LU Haiqin"?, FENG Xuemei*, ZHOU Jiaxin', DUAN Lirui', ZHU Li*"
(1. The First Clinical Medical College of Ningxia Medical University, Yinchuan 750004, China; 2. Department of
Radiology, General Hospital of Ningxia Medical University, Yinchuan 750003, China; 3. Department of
Radiology, Ningxia Hui Autonomous Region People’s Hospital, Yinchuan 750001, China)

[Abstract] Objective To observe gender differences of small airway structures in chronic obstructive pulmonary disease
(COPD) using artificial intelligence (AI) based CT quantitative analysis. Methods Totally 633 stable COPD patients and
445 healthy controls were retrospectively enrolled. Normal group and GOLD grade | . I[ . [l + [V groups were established
using stratified matched sampling. each contained 30 male (male subgroup ) and 30 female (female subgroup). AVIEW
analysis system was used to automatically measure and extract lung features in high-resolution CT images, including
vascular features and airway features. Random forest method was used to screen key CT features, and partial least squares
regression was used to analyze the correlations between features and lung function indicators. Features with a complex
correlation coefficient (R) greater than 0. 6 were selected, and two factor analysis of variance was performed to evaluate the
interaction between gender and disease grading. Results No significant difference of age nor body mass index was found
between subgroups in all 4 groups (all P>>0.05). The key CT features screened by random forest method included total
lung capacity, emphysema index (LAAY%), lumen volume of airways at grades 6—8, and wall area percentage (WA %) of
airways at grades 5—9. Partial least squares regression showed R™>0. 6 between 7 features and lung function indicators,
and significant differences of these features were found among GOLD groups ( F=11. 350-—55. 680, all P<{0.01). Gender
was the independent impact factor of total lung volume and airway lumen volume at grade 6 (F=77. 100, 32. 100, both P<<
0.01), and the latter two were higher in males than in females (Cohen’s d value>0), while no significant gender X group
interaction was observed (all P=>0.05). Effect size analysis indicated the most pronounced gender differences in normal
group. with large effect sizes for total lung volume and airway lumen volume at grade 6 (Cohen’s d values of 1.428 and
0. 828, respectively). In GOLD [l + 1V group, gender differences diminished but total lung volume remained a large effect
size (Cohen’s d value=0.884), and WA Y% of airways at grades 6—8 in females were higher than in males (Cohen’s d
value<Z0). Conclusion Significant gender differences of quantitative characteristics existed in chest CT in normal subjects
and COPD patients with different severities. Men had larger total lung volume and large airway lumen, while women had
thicker small airway walls.
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