Supplementary tables:

	Table S1. LS mean change from baseline (SE) in plethysmography endpoints (L) at various time-points post-treatment (efficacy population).

	Parameter
	Hour(s) 
post-dose
	Placebo
N = 20
	GLY 25 µg
N = 22
	Treatment difference from placebo

	
	
	LS Mean (SE)
	LS Mean (SE)
	LS Mean (SE)
	95% CI
	p-value

	RV
	1
	–0.203 (0.0864)
	–0.421 (0.0823)
	–0.218 (0.0919)
	–0.412, –0.024
	0.0299

	
	2
	–0.232 (0.0923)
	–0.529 (0.0873)
	–0.297 (0.1093)
	–0.528, –0.066
	0.0150

	
	3
	–0.107 (0.1077)
	–0.485 (0.1017)
	–0.378 (0.1317)
	–0.655, –0.101
	0.0103

	
	4
	–0.127 (0.1131)
	–0.479 (0.1066)
	–0.352 (0.1496)
	–0.665, –0.039
	0.0296

	
	6
	0.004 (0.1392)
	–0.319 (0.1313)
	–0.323 (0.1861)
	–0.711, 0.066
	0.0987

	IC
	1
	–0.001 (0.0539)
	0.232 (0.0510)
	0.233 (0.0679)
	0.091, 0.375
	0.0028

	
	2
	–0.007 (0.0549)
	0.263 (0.0523)
	0.270 (0.0615)
	0.141, 0.399
	0.0003

	
	3
	–0.008 (0.0765)
	0.281 (0.0734)
	0.289 (0.0765)
	0.128, 0.450
	0.0014

	
	4
	–0.003 (0.0740)
	0.246 (0.0711)
	0.249 (0.0738)
	0.094, 0.405
	0.0034

	
	6
	0.028 (0.0666)
	0.231 (0.0636)
	0.203 (0.0725)
	0.051, 0.354
	0.0117

	ERV
	1
	–0.025 (0.0293)
	0.068 (0.0277)
	0.093 (0.0395)
	0.011, 0.176
	0.0291

	
	2
	0.019 (0.0362)
	0.040 (0.0343)
	0.021 (0.0499)
	–0.080, 0.122
	0.6781

	
	3
	–0.058 (0.0378)
	–0.013 (0.0358)
	0.045 (0.0521)
	–0.061, 0.150
	0.3945

	
	4
	–0.047 (0.0383)
	0.019 (0.0364)
	0.066 (0.0420)
	–0.022, 0.154
	0.1336

	
	6
	–0.038 (0.0364)
	0.036 (0.0344)
	0.074 (0.0471)
	–0.025, 0.173
	0.1328

	FRC
	1
	–0.197 (0.0827)
	–0.383 (0.0785)
	–0.187 (0.0932)
	–0.384, 0.010
	0.0610

	
	2
	–0.171 (0.0906)
	–0.530 (0.0855)
	–0.358 (0.1124)
	–0.594, –0.122
	0.0051

	
	3
	–0.144 (0.1053)
	–0.519 (0.0996)
	–0.375 (0.1253)
	–0.638, –0.112
	0.0078

	
	4
	–0.141 (0.1046)
	–0.478 (0.0986)
	–0.337 (0.1437)
	–0.637, –0.037
	0.0297

	
	6
	–0.021 (0.1374)
	–0.288 (0.1296)
	–0.267 (0.1829)
	–0.649, 0.115
	0.1601

	TLC
	1
	–0.199 (0.0696)
	–0.151 (0.0659)
	0.048 (0.0848)
	–0.129, 0.225
	0.5797

	
	2
	–0.172 (0.0785)
	–0.266 (0.0741)
	–0.094 (0.1023)
	–0.309, 0.120
	0.3674

	
	3
	–0.146 (0.0913)
	–0.236 (0.0868)
	–0.090 (0.1033)
	–0.307, 0.127
	0.3963

	
	4
	–0.142 (0.0874)
	–0.231 (0.0829)
	–0.090 (0.1205)
	–0.334, 0.155
	0.4618

	
	6
	0.007 (0.1267)
	–0.053 (0.1199)
	–0.061 (0.1597)
	–0.394, 0.273
	0.7083

	Abbreviations: CI, confidence interval; ERV, expiratory reserve volume; FRC, functional residual capacity; GLY, glycopyrrolate; IC, inspiratory capacity; L, liter(s); LS, least squares; SE, standard error; TLC, total lung capacity.





	Table S2. LS mean change from baseline (SE) in in plethysmography airway resistance at various time-points post-treatment (efficacy population).

	Parameter
	Hour(s) post-dose
	Placebo
N = 20
	GLY 25 µg
N = 22
	Treatment difference from placebo

	
	
	LS Mean (SE)
	LS Mean (SE)
	LS Mean (SE)
	95% CI
	p-value

	sRaw
	1
	0.761 (1.7945)
	–5.700 (1.7033)
	–6.461 (2.4764)
	–11.478, –1.443
	0.0130

	
	2
	–0.753 (1.7083)
	–6.188 (1.6162)
	–5.434 (2.1054)
	–9.858, –1.011
	0.0188

	
	3
	0.488 (1.7474)
	–6.028 (1.6506)
	–6.517 (2.2303)
	–11.202, –1.831
	0.0091

	
	4
	0.278 (2.1180)
	–4.523 (2.0077)
	–4.801 (2.5370)
	–10.116, 0.514
	0.0740

	
	6
	1.122 (1.9917)
	–4.719 (1.8915)
	–5.841 (2.2910)
	–10.660, –1.022
	0.0203

	Raw
	1
	0.366 (0.3821)
	–0.742 (0.3625)
	–1.107 (0.5273)
	–2.176, –0.039
	0.0426

	
	2
	–0.043 (0.3214)
	–0.724 (0.3044)
	–0.681 (0.3815)
	–1.482, 0.120
	0.0911

	
	3
	0.166 (0.3037)
	–0.707 (0.2862)
	–0.873 (0.4054)
	–1.725, –0.020
	0.0453

	
	4
	0.115 (0.3860)
	–0.467 (0.3655)
	–0.591 (0.4671)
	–1.567, 0.386
	0.2209

	
	6
	0.179 (0.3357)
	–0.668 (0.3212)
	–0.847 (0.3422)
	–1.567, –0.127
	0.0237

	Abbreviations: CI, confidence interval; GLY, glycopyrrolate; LS, least squares; Raw, airway resistance (cmH2O/L/s); SE, standard error; sRaw, specific airway resistance (cmH2O/L/s/L).






	Table S3. Pearson’s correlation between FEV1 and FVC with plethysmography endpoints at 6 hours post-treatment (efficacy population).

	
	Change from baseline in FEV1
	
	Change from baseline in FVC

	
	Placebo
N=20
	GLY 25 µg
N = 22
	Placebo
N=20
	GLY 25 µg
N = 22

	
	Correlation
(95 % CI)
	p-value
	Correlation
(95 % CI)
	p-value
	Correlation
(95 % CI)
	p-value
	Correlation
(95 % CI)
	p-value

	RV
	–0.810
(–0.922,–0.572)
	<0.0001
	–0.535 
(–0.781, –0.147)
	0.0092
	–0.702
(–0.873, –0.377)
	0.0003
	–0.466
(–0.742, –0.055)
	0.0279

	ERV
	0.544
(0.134, 0.795)
	0.0119
	0.156 
(–0.284, 0.542)
	0.4920
	0.509
(0.086, 0.776)
	0.0207
	0.202
(–0.240, 0.574)
	0.3728

	IC
	0.651
(0.293, 0.849)
	0.0014
	0.726 
(0.439, 0.879)
	<0.0001
	0.645
(0.283, 0.846)
	0.0016
	0.673
(0.351, 0.853)
	0.0004

	FRC
	–0.763
(–0.901, –0.485)
	<0.0001
	–0.509 
(–0.766, –0.111)
	0.0144
	–0.676
(–0.861, –0.333)
	0.0007
	–0.429
(–0.720, –0.009)
	0.0458

	TLC
	–0.267
(–0.634, 0.199)
	0.2598
	–0.270 
(–0.621, 0.171)
	0.2279
	–0.165
(–0.565, 0.300)
	0.4954
	–0.207
(–0.578, 0.235)
	0.3604

	sRaw
	–0.423
(–0.729, 0.024)
	0.0625
	–0.636 
(–0.834, –0.293)
	0.0011
	–0.320
(–0.668, 0.143)
	0.1714
	–0.607
(–0.819, –0.249)
	0.0021

	Raw
	–0.321
(–0.669, 0.141)
	0.1695
	–0.555 
(–0.791, –0.174)
	0.0064
	–0.224
(–0.606, 0.243)
	0.3477
	–0.523
(–0.774, –0.131)
	0.0113

	Abbreviations: CI, confidence interval; ERV, expiratory reserve volume; FEV1, forced expiratory volume in 1 second; FRC, functional residual capacity; FVC, forced vital capacity; GLY, glycopyrrolate; IC, inspiratory capacity; Raw, airway resistance; RV, residual volume; sRaw, specific airway resistance; TLC, total lung capacity.
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