[bookmark: _Hlk211776284]Supplementary Table 1. Characteristics of the BALF cohort
Data are presented as mean ± SD or n (%). Three-group comparisons used one-way ANOVA or Kruskal–Wallis with post-hoc tests; two-group comparisons used unpaired t test or Mann–Whitney U test. Categorical variables used χ² or Fisher’s exact test. * Comparison between Non-FE and FE COPD. N/A, not applicable.
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	Control
	Non-FE COPD
	FE COPD
	P Value

	Demographics
	
	
	
	

	  Subjects, n
	9
	13
	12
	NS

	   Male sex 
	6
	9
	10
	NS

	  Age, 
	56±9
	59±8
	65±7
	NS

	Smoking status
	
	
	
	

	  Current smoker, n (%) 
	0
	3 (23%)
	4 (33%)
	NS*

	  Former smoker, n (%)
	0
	8 (62%)
	6 (50%)
	NS*

	  Pack-years
	0
	21.0±17.5
	24.0±15.8
	NS*

	Spirometry (after bronchodilator)
	
	
	
	

	  FEV1 % predicted
	85±6
	62±8
	51±12
	<0.001

	  FEV1/FVC %
	81±9
	61±8
	48±13
	<0.001

	Patient-reported outcomes
	
	
	
	

	  mMRC dyspnea score≥2, n (%)
	N/A
	7 (54%)
	9 (75%)
	<0.05

	  SGRQ total score
	N/A
	48±15
	61±17
	<0.05

	Medications for COPD %
	
	
	
	

	  Inhaled corticosteroids, n (%)
	N/A
	5 (38%)
	8 (66%)
	NS*

	  Oral steroids,  n (%)
	N/A
	0 
	0
	NS*

	  Any long-acting bronchodilator,  n (%)
	N/A
	6 (46%)
	10 (83%)
	

	Oxygen saturation %
	96.0±2.2
	93.2±2.9
	89.4±3.5
	<0.05

	Exacerbations during previous 1 yr
	
	
	
	

	   Moderate exacerbation rate 
	N/A
	1.1±0.5
	2.8±0.7
	<0.001*

	   Severe exacerbation rate
	N/A
	0
	2.5±1.2
	N/A*

	   Annual exacerbation rate
	N/A
	1.2±0.6
	5.6±1.6
	<0.001*






Supplementary Table 2. Characteristics of the lung tissue cohort
Data are presented as mean ± SD or n (%). Three-group comparisons used one-way ANOVA or Kruskal–Wallis with post-hoc tests; two-group comparisons used unpaired t test or Mann–Whitney U test. Categorical variables used χ² or Fisher’s exact test. * Comparison between Non-FE and FE COPD. N/A, not applicable.


	
	Control
	COPD
	P Value

	Demographics
	
	
	

	  Subjects, n
	6
	8
	NS

	   Male sex 
	4
	5
	NS

	  Age, 
	59±6
	66±5
	NS

	Smoking status
	
	
	

	  Current smoker, n (%) 
	0
	4  (50%)
	NS

	  Former smoker, n (%)
	0
	2 (25%)
	NS

	  Pack-years
	0
	22.0±10.6
	NS

	Spirometry (after bronchodilator)
	
	
	

	  FEV1 % predicted
	94±11
	75±9
	<0.001

	  FEV1/FVC %
	75±5
	60±8
	<0.001

	Patient-reported outcomes
	
	
	

	  mMRC dyspnea score≥2, n (%)
	N/A
	3 (40%)
	N/A

	  SGRQ total score
	N/A
	27±10
	N/A

	Medications for COPD %
	
	
	

	  Inhaled corticosteroids, n (%)
	N/A
	2 (25%)
	N/A

	  Oral steroids,  n (%)
	N/A
	0
	N/A

	  Any long-acting bronchodilator,  n (%)
	N/A
	2 (25%)
	N/A

	Oxygen saturation %
	95.5±2.8
	94.2±3.8
	NS

	Exacerbations during previous 1 yr ¶
	
	
	

	   Moderate exacerbation rate 
	N/A
	0.3±0.2
	N/A

	   Severe exacerbation rate
	N/A
	0
	N/A

	   Annual exacerbation rate
	N/A
	0.5±0.3
	N/A



