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	Table S1. Putative SESI-HRMS ionization forms used for MetaboAnalyst v6.0

	[M+H]+

	[M-H2O+H]+

	[M-H2O-H]-

	[M+NH4]+

	[M+HCOO]-

	[M-H]-

	[M(C13)-H]-

	[M(C13)+H]+

	M: molecule; H: hydrogen; H2O: water; NH4: ammoniumion; HCOO-: natriumformiat.






























	Table S2. Metabolic pathways altered during AECOPD compared to stable state.

	Pathway
	Pathway total
	Hits total
	Hits significant
	P (Gamma)
	Significant compounds

	Aminosugars metabolism
	69
	8
	6
	0.0019565
	C00025
C00329
C00022
C00140
C06459
C00645

	Linoleate metabolism
	46
	18
	7
	0.0026022
	CE6506
CE2576
C08261
CE2006
C14825
C14826
C14762
C01601

	Butanoate metabolism
	34
	18
	7
	0.0026022
	C00025
C00022
C00109
C06144
C00232
C00246
C00164

	Methionine and cysteine metabolism
	94
	14
	5
	0.00441
	C00025
C00022
C00109
C00302
C00065

	Squalene and cholesterol biosynthesis
	55
	2
	2
	0.0060886
	C00418
C00164

	Carnitine shuttle
	72
	2
	2
	0.0060886
	Pcrn
C00318

	Fatty Acid Metabolism
	63
	7
	3
	0.0071488
	C00318
C02679
C06424

	Glycerophospholipid metabolism
	156
	18
	5
	0.0085859
	C00222
C00588
C00065
C06459
C00756
C00184

	C5-Branched dibasic acid metabolism
	10
	3
	2
	0.0096193
	C00022
C00490
C01732

	Ubiquinone Biosynthesis
	10
	3
	2
	0.0096193
	C01179
C00811

	Propanoate metabolism
	31
	14
	4
	0.01092
	C00109
C06002
C01013
C00222
C00164

	Glutamate metabolism
	15
	9
	3
	0.012015
	C00025
C00022
C00232

	Beta-Alanine metabolism
	20
	9
	3
	0.012015
	C00025
C01013
C00222

	Glycine, serine, alanine and threonine metabolism
	88
	26
	6
	0.013084
	C00025
C00022
C00546
C00256
C00065
C00109
C05519
C00188

	Vitamin B9 (folate) metabolism
	33
	4
	2
	0.014268
	C00025
C00065

	Glutathione Metabolism
	19
	4
	2
	0.014268
	C01879
C00025

	Selenoamino acid metabolism
	35
	4
	2
	0.014268
	C00065
C00109

	Tyrosine metabolism
	160
	60
	12
	0.014418
	C05350
C00025
C00022
C02505
C00082
C02442
C00166
C01179
C05594
C00601
C02763
C00164
CE2174

	Histidine metabolism
	33
	11
	3
	0.019269
	C00025
C05828
C00222

	Purine metabolism
	80
	11
	3
	0.019269
	C00025
CE0074
C00022

	Lysine metabolism
	52
	17
	4
	0.01942
	C00025
C00318
C00047
C00956

	Valine, leucine and isoleucine degradation
	65
	20
	4
	0.032303
	C00025
C00349
C00164
C06002

	Hexose phosphorylation
	20
	7
	2
	0.035055
	C00329
C05838

	Limonene and pinene degradation
	10
	7
	2
	0.035055
	C06306
C02452
C06078
C00964
C02759






	Table S3. Most relevant altered metabolic pathways and assigned putative compounds during stable state (V2) compared to AECOPD (V1).

	Putative chemical family
	Putative molecular name 
	m/z
	Log2FC
	p-value
	q-value
	Putative formula
	Ionisation

	Linoleate metabolism
	3,4-Epoxynonanal; 4-Hydroxynonenal
	174.14886
	1.85
	0.054
	0.471
	C9H16O2
	M+NH4 [1+]

	
	4-Hydroperoxy-2-Nonenal
	190.14377
	1.60
	0.070
	0.485
	C9H16O3
	M+NH4 [1+]

	
	Azelaic acid
	206.13869
189.11214
	2.02
0.94
	0.044
0.034
	0.461
0.443
	C9H12O4
	M+NH4 [1+]
M+H [1+]

	
	9,10-Epoxyoctadecenoic acid; 12,13-EpOME; 13S-Hydroxyoctadecadienoic acid
	297.24242
	3.31
	0.020
	0.443
	C18H31O3
	M+H [1+]

	
	Pelargonic acid
	-157.1234
	0.58
	0.030
	0.443
	C9H17O2
	M-H [1-]

	AECOPD: acute exacerbation of COPD; m/z: mass-to-charge ratio; Log2FC: logarithm of 2 of the fold change.





	Table S4. Most relevant altered metabolic pathways and assigned putative compounds during stable state (V2) compared to AECOPD (V1).

	Putative chemical family
	Putative molecular name 
	m/z
	Log2FC
	p-value
	q-value
	Putative formula
	Ionisation

	Butanoate metabolism
	Glutamic acid
	148.0604
130.04987
	1.51
1.02
	0.072
0.014
	0.485
0.442
	C5H8NO4
	M+H [1+]
M-H2O+H [1+]

	
	Pyruvic acid
	106.04988
	2.44
	0.002
	0.377
	C3H3O3
	M+NH4 [1+]

	
	2-Ketobutyric acid
	120.06552
	1.96
	0.060
	0.476
	C4H5O3
	M+NH4 [1+]

	
	3-Butynoate
	85.02841
	-0.54
	0.028
	0.443
	C4H4O2
	M+H [1+]

	
	Butyric acid
	90.06306
	1.24
	0.018
	0.442
	C4H7O2
	M(C13)+H [1+]

	AECOPD: acute exacerbation of COPD; m/z: mass-to-charge ratio; Log2FC: logarithm of 2 of the fold change.



















	Table S5. Intensity levels of breath feature assigned to butyric acid during AECOPD and stable state in patients with COPD receiving long-term triple inhalation therapy compared to patients without long-terminhaled corticosteroid therapy.

	
	AECOPD
	Stable state

	Patients without inhaled corticosteroid therapy, previous study
	43’237
	32’768

	Patients under triple inhalation therapy, previous study
	43’237
	99’334

	Patients under triple inhalation therapy, current study
	49’667
	114’104

	AECOPD: acute exacerbation of COPD.






	Table S6. The 33 breath features included in the prediction model distinguishing stable state (V2) and AECOPD (V1).

	m/z
	Putative metabolite 
	Putative fomula
	Ionisation
	Log2FC
	p-value
	q-value

	100.08379
	2-Hexenal
	C6H10O
	M(C13)+H[1+]
	-1.68
	<0.001
	0.110

	113.13247
	
	
	
	-1.25
	<0.001
	0.260

	121.06248
	
	
	
	-3.89
	<0.001
	0.110

	126.13584
	
	
	
	-1.50
	0.014
	0.442

	130.06511
	Indole-3-carbinol
	C9H9NO
	M-H2O+H[1+]
	2.62
	0.002
	0.377

	130.15903
	
	
	
	1.71
	0.017
	0.442

	133.06794
	
	
	
	-1.86
	0.004
	0.442

	134.08114
	L-2-Amino-5-hydroxypentanoic acid
	C5H11NO3
	M+H[1+]
	2.54
	0.056
	0.473

	136.10492
	
	
	
	2.35
	0.026
	0.443

	136.11209
	
	
	
	0.98
	0.105
	0.538

	-140.98295
	
	
	
	-2.38
	0.014
	0.442

	147.04406
	Phenylpyruvic acid
	C9H8O3
	M-H2O+H[1+]
	0.73
	0.078
	0.490

	147.05024
	
	
	
	3.31
	0.005
	0.442

	151.03458
	
	
	
	3.11
	0.001
	0.322

	157.03461
	
	
	
	3.24
	0.003
	0.429

	165.13864
	
	
	
	-1.06
	0.212
	0.616

	167.17942
	2-Dodecanone
	C12H24O
	M-H2O+H[1+]
	-2.63
	0.002
	0.376

	172.16958
	
	
	
	1.08
	0.043
	0.459

	175.04515
	
	
	
	3.32
	0.001
	0.322

	180.08664
	Galactosamine, Glucosamine
	C6H13NO5
	M+H[1+]
	2.14
	0.019
	0.442

	189.07578
	
	
	
	1.43
	0.093
	0.515

	189.11214
	Nonanedioic acid (azelaic acid)
	C9H16O4
	M+H[1+]
	0.94
	0.034
	0.443

	204.08668
	N-Acetylglucosamine
	C8H15NO6
	M-H2O+H[1+]
	3.63
	<0.001
	0.260

	205.19508
	
	
	
	0.86
	0.041
	0.453

	209.18109
	
	
	
	3.58
	0.002
	0.376

	216.123
	
	
	
	1.95
	0.007
	0.442

	221.18999
	
	
	
	0.75
	0.016
	0.442

	230.13871
	
	
	
	1.09
	0.225
	0.620

	236.11283
	
	
	
	2.93
	0.008
	0.442

	239.16155
	
	
	
	-3.09
	0.004
	0.442

	245.17471
	Tridecanedioic acid
	C13H24O4
	M+H[1+]
	1.94
	0.104
	0.535

	246.13359
	
	
	
	2.98
	0.008
	0.442

	287.22169
	8,9,16-Trihydroxypalmitic acid
	C16H32O5
	M-H2O+H[1+]
	-1.94
	0.002
	0.376

	AECOPD: acute exacerbation of COPD; m/z: mass-to-charge ratio; Log2FC: logarithm of 2 of the fold change.



