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RESULTS

Table S1. Characteristics and parameters over ICS group in subtypes. The data were showed as Mean (SEM) or number (Percentage). Definition of abbreviations is same as indicated in Table 1.

	　
	　
	　
	Subtypes

	
	
	Central
	　
	Peripheral
	　
	Resistless

	　
	　
	　
	FP
	MF
	Bud
	　
	FP
	MF
	Bud
	　
	FP
	MF
	Bud

	n
	　
	12
	11
	10
	　
	10
	16
	9
	　
	13
	11
	35

	Patient characteristic
	
	
	
	
	
	
	
	
	
	
	
	

	
	Age
	
	39.9 (1.5)
	37.1 (1.4)
	41.2 (1.2)
	
	57.8 (5.0)
	51.9 (4.1)
	39.4 (5.5)
	
	44.8 (4.2)
	39.7 (3.7)
	49.6 (2.6)

	
	Male/Female (%Female)
	
	5/7 (58%)
	4/7 (63%)
	1/9 (90%)
	
	0/10 (100%)
	2/14 (88%)
	1/8 (89%)
	
	6/7 (54%)
	6/5 (46%)
	21/14 (40%)

	
	Atopy/Non-atopy (%Atopy)
	
	7/5 (58%)
	2/6 (25%)
	5/1 (83%)
	
	2/ 8 (20%)
	7/7 (50%)
	5/4 (56%)
	
	8/3 (73%)
	6/3 (67%)
	14/13 (52%)

	
	Duration of disease (weeks)
	
	5.6 (0.9)
	6.3 (2.2)
	4.8 (0.5)
	
	4.1 (0.3)
	5.6 (0.7)
	5.1 (1.0)
	
	4.5 (0.6)
	4.8 (0.9)
	5.6 (0.8)

	
	Smoker/Non-smoker (%smoker)
	
	5/7 (42%)
	2/9 (18%)
	4/6 (40%)
	
	3/7 (30%)
	3/13 (19%)
	4/5 (44%)
	
	6/7 (46%)
	7/4 (64%)
	18/17 (51%)

	　
	BMI
	　
	23.9 (1.0)
	22.8 (1.4)
	23.9 (1.5)
	　
	24.7 (0.9)
	25.0 (1.6)
	27.8 (1.6)
	　
	22.9 (0.9)
	23.3 (1.4)
	24.2 (0.6)

	Spirometry
	
	
	
	
	
	
	
	
	
	
	
	

	
	%FVC
	
	95.1 (2.7)
	101.7 (3.8)
	106.1 (5.0)
	
	103.9 (3.7)
	106.1 (3.2)
	100.4 (3.4)
	
	105.2 (4.3)
	99.3 (3.0)
	106.2 (2.1)

	
	%FEV1
	
	95.4 (3.1)
	102.0 (4.4)
	101.3 (3.8)
	
	103.3 (5.1)
	103.0 (3.2)
	98.5 (4.3)
	
	101.7 (3.6)
	100.8 (3.8)
	104.1 (1.7)

	
	FEV1/FVC
	
	86.7 (2.0)
	86.7 (2.2)
	82.1 (2.1)
	
	80.9 (1.2)
	80.7 (1.2)
	84.4 (1.6)
	
	82.4 (1.7)
	86.8 (1.9)
	83.0 (1.0)

	
	%MMEF
	
	83.8 (5.3)
	85.4 (7.9)
	71.7 (7.2)
	
	75.7 (7.6)
	69.1 (4.4)
	76.8 (7.2)
	
	72.6 (3.0)
	87.7 (7.7)
	84.9 (3.3)

	　
	%PEF
	　
	101.4 (3.7)
	98.2 (3.7)
	102.8 (5.3)
	　
	103.9 (3.9)
	108.8 (5.3)
	101.7 (5.6)
	　
	115.9 (3.2)
	109.1 (2.8)
	112.6 (2.8)





Table S2. Comparison of impulse oscillometry and spirometry over ICS group in subtypes at baseline (Pre) and after treatment (Post). Definition of abbreviations is same as indicated in Table 1. The data were showed as Mean (SEM). Differences between baseline and after treatment were tested by un-paired t test (†P). Differences among IOS devices were tested by non-repeated ANOVA (‡P). *: p<.05, **: p<.01 and NS: no significant.
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FP MF Bud ‡P FP MF Bud ‡P FP MF Bud ‡P
Impulse ossilometry system



R5   (kPa/L/s) Pre 0.35 (0.03) 0.33 (0.02) 0.38 (0.02) NS 0.36 (0.01) 0.36 (0.02) 0.36 (0.02) NS 0.23 (0.02) 0.22 (0.01) 0.22 (0.01) NS
Post 0.30 (0.01) 0.28 (0.02) 0.30 (0.02) NS 0.32 (0.02) 0.31 (0.02) 0.30 (0.03) NS 0.21 (0.02) 0.22 (0.02) 0.21 (0.01) NS
†P ** ** ** NS * * * NS **



R20 (kPa/L/s) Pre 0.32 (0.02) 0.32 (0.02) 0.36 (0.02) NS 0.25 (0.01) 0.25 (0.01) 0.25 (0.01) NS 0.22 (0.01) 0.20 (0.01) 0.20 (0.01) NS
Post 0.27 (0.01) 0.28 (0.02) 0.30 (0.02) NS 0.25 (0.02) 0.25 (0.01) 0.22 (0.01) NS 0.20 (0.02) 0.20 (0.02) 0.19 (0.01) NS
†P ** ** ** NS NS NS NS NS NS



R5-R20 (kPa/L/s) Pre 0.03 (0.01) 0.02 (0.01) 0.03 (0.01) NS 0.11 (0.01) 0.11 (0.02) 0.11 (0.02) NS 0.02 (0.02) 0.03 (0.02) 0.03 (0.02) NS
Post 0.03 (0.01) 0.01 (0.01) 0.02 (0.01) NS 008 (0.01) 0.07 (0.01) 0.08 (0.02) NS 0.02 (0.01) 0.03 (0.01) 0.02 (0.01) NS
†P NS NS NS ** * ** NS NS *



X5  (kPa/L/s) Pre -0.11 (0.01) -0.11 (0.01) -0.13 (0.01) NS -0.16 (0.01) -0.14 (0.02) -0.14 (0.02) NS -0.10 (0.01) -0.11 (0.01) -0.10 (0.01) NS
Post -0.12 (0.01) -0.10 (0.01) -0.09 (0.01) NS -0.15 (0.02) -0.12 (0.01) -0.12 (0.02) NS -0.09 (0.01) -0.10 (0.01) -0.09 (0.01) NS
†P NS NS ** NS NS NS NS NS **



Fres  (Hz) Pre 12.1 (0.8) 10.7 (0.7) 11.8 (0.9) NS 16.7 (0.5) 16.5 (0.5) 17.1 (0.8) NS 10.5 (0.7) 11.3 (0.8) 11.5 (0.4) NS
Post 11.5 (0.5)   9.5 (0.5)   9.7 (0.7) * 15.6 (0.8) 14.1 (0.8) 14.5 (1.1) NS 10.0 (0.4) 10.9 (0.6) 11.1 (0.5) NS
†P NS NS * NS ** ** NS NS NS



AX  (kPa/L) Pre 0.30 (0.03) 0.28 (0.05) 0.37 (0.06) NS 0.79 (0.09) 0.77 (0.14) 0.78 (0.18) NS 0.22 (0.04) 0.28 (0.05) 0.25 (0.02) NS
Post 0.29 (0.03) 0.21 (0.04) 0.20 (0.04) NS 0.66 (0.12) 0.45 (0.08) 0.53 (0.18) NS 0.19 (0.02) 0.23 (0.03) 0.22 (0.02) NS
†P NS * ** NS * ** NS NS *



Spirometry
%FVC Pre 95.1 (2.7) 101.7 (3.8) 106.1 (5.0) NS 103.9 (3.7) 106.1 (3.2) 100.4 (3.4) NS 105.2 (4.3) 99.3 (3.0) 106.2 (2.3) NS



Post 97.1 (3.5) 106.5 (3.5) 106.3 (5.3) NS 108.0 (4.7) 109.1 (3.6) 104.5 (3.0) NS 107.6 (4.3) 102.3 (4.2) 107.8 (2.0) NS
†P NS NS NS NS NS * NS NS NS



%FEV1 Pre 95.4 (3.1) 102.0 (4.4) 101.3 (3.8) NS 103.3 (5.1) 103.0 (3.2) 98.5 (4.3) NS 101.7 (3.6) 100.8 (3.8) 104.1 (1.7) NS
Post 98.1 (3.5) 107.7 (4.3) 105.6 (4.1) NS 108.2 (5.7) 106.5 (3.6) 103.4 (3.9) NS 104.3 (4.0) 103.3 (4.3) 107.2 (1.8) NS
†P * ** * * * * * * *



FEV1/FVC Pre 86.7 (2.0) 86.7 (2.2) 82.1 (2.1) NS 80.9 (1.2) 80.7 (1.2) 84.4 (1.0) NS 82.4 (1.7) 86.8 (1.9) 83.0 (1.0) NS
Post 87.4 (2.1) 88.6 (2.3) 84.7 (2.0) NS 81.8  (1.1) 81.0 (1.5) 84.6 (0.9) NS 82.3 (1.1) 87.4 (1.8) 84.1 (0.9) NS
†P NS NS * NS NS NS NS NS NS



%MMEF Pre 83.8 (5.3) 85.4 (7.9) 71.7 (7.2) NS 75.7 (7.6) 69.1 (4.3) 76.8 (7.2) NS 69.8 (3.8) 87.7 (7.7) 84.9 (3.4) NS
Post 87.4 (8.5) 101.1 (9.0) 84.6 (5.6) NS 79.3 (7.3) 77.4 (6.4) 80.5 (5.8) NS 79.4 (3.2) 94.8 (7.3) 93.2 (4.2) *
†P NS * ** NS NS NS * NS *



%PEF Pre 101.4 (3.7) 98.2 (3.6) 102.8 (5.2) NS 103.9 (3.9) 108.8 (5.3) 101.7 (5.6) NS 115.9 (4.4) 109.1 (2.8) 112.6 (2.8) NS
Post 116.7 (3.5) 111.0 (4.7) 110.9 (4.8) NS 121.7 (7.2) 119.2 (4.9) 118.7 (6.1) NS 124.5 (6.0) 117.3 (7.2) 125.6 (3.5) NS
†P ** ** NS * ** ** * NS **



Central Type Peripheral Type Resistless Type
Subtypes










FP MF Bud ‡P FP MF Bud ‡P FP MF Bud ‡P

Impulse ossilometry system

R5   (kPa/L/s) Pre 0.35 (0.03)0.33 (0.02)0.38 (0.02)NS0.36 (0.01)0.36 (0.02)0.36 (0.02)NS 0.23 (0.02)0.22 (0.01)0.22 (0.01)NS

Post 0.30 (0.01)0.28 (0.02)0.30 (0.02)NS0.32 (0.02)0.31 (0.02)0.30 (0.03)NS 0.21 (0.02)0.22 (0.02)0.21 (0.01)NS

†P ** ** ** NS * * * NS **

R20 (kPa/L/s) Pre 0.32 (0.02)0.32 (0.02)0.36 (0.02)NS0.25 (0.01)0.25 (0.01)0.25 (0.01)NS 0.22 (0.01)0.20 (0.01)0.20 (0.01)NS

Post 0.27 (0.01)0.28 (0.02)0.30 (0.02)NS0.25 (0.02)0.25 (0.01)0.22 (0.01)NS 0.20 (0.02)0.20 (0.02)0.19 (0.01)NS

†P ** ** ** NS NS NS NS NS NS

R5-R20 (kPa/L/s)Pre 0.03 (0.01)0.02 (0.01)0.03 (0.01)NS0.11 (0.01)0.11 (0.02)0.11 (0.02)NS 0.02 (0.02)0.03 (0.02)0.03 (0.02)NS

Post 0.03 (0.01)0.01 (0.01)0.02 (0.01)NS 008 (0.01)0.07 (0.01)0.08 (0.02)NS 0.02 (0.01)0.03 (0.01)0.02 (0.01)NS

†P NS NS NS ** * ** NS NS *

X5  (kPa/L/s) Pre -0.11 (0.01)-0.11 (0.01)-0.13 (0.01)NS-0.16 (0.01)-0.14 (0.02)-0.14 (0.02)NS-0.10 (0.01)-0.11 (0.01)-0.10 (0.01)NS

Post -0.12 (0.01)-0.10 (0.01)-0.09 (0.01)NS-0.15 (0.02)-0.12 (0.01)-0.12 (0.02)NS-0.09 (0.01)-0.10 (0.01)-0.09 (0.01)NS

†P NS NS ** NS NS NS NS NS **

Fres  (Hz) Pre 12.1 (0.8) 10.7 (0.7) 11.8 (0.9)NS 16.7 (0.5) 16.5 (0.5) 17.1 (0.8)NS 10.5 (0.7) 11.3 (0.8) 11.5 (0.4)NS

Post 11.5 (0.5)   9.5 (0.5)   9.7 (0.7) * 15.6 (0.8) 14.1 (0.8) 14.5 (1.1)NS 10.0 (0.4) 10.9 (0.6) 11.1 (0.5)NS

†

P NS NS * NS ** ** NS NS NS

AX  (kPa/L) Pre 0.30 (0.03)0.28 (0.05)0.37 (0.06)NS0.79 (0.09)0.77 (0.14)0.78 (0.18)NS 0.22 (0.04)0.28 (0.05)0.25 (0.02)NS

Post 0.29 (0.03)0.21 (0.04)0.20 (0.04)NS0.66 (0.12)0.45 (0.08)0.53 (0.18)NS 0.19 (0.02)0.23 (0.03)0.22 (0.02)NS

†P NS * ** NS * ** NS NS *

Spirometry

%FVC Pre 95.1 (2.7)101.7 (3.8)106.1 (5.0)NS103.9 (3.7)106.1 (3.2)100.4 (3.4)NS 105.2 (4.3)99.3 (3.0)106.2 (2.3)NS

Post 97.1 (3.5)106.5 (3.5)106.3 (5.3)NS108.0 (4.7)109.1 (3.6)104.5 (3.0)NS 107.6 (4.3)102.3 (4.2)107.8 (2.0)NS

†P NS NS NS NS NS * NS NS NS

%FEV1 Pre 95.4 (3.1)102.0 (4.4)101.3 (3.8)NS103.3 (5.1)103.0 (3.2)98.5 (4.3)NS 101.7 (3.6)100.8 (3.8)104.1 (1.7)NS

Post 98.1 (3.5)107.7 (4.3)105.6 (4.1)NS108.2 (5.7)106.5 (3.6)103.4 (3.9)NS 104.3 (4.0)103.3 (4.3)107.2 (1.8)NS

†P * ** * * * * * * *

FEV1/FVC Pre 86.7 (2.0) 86.7 (2.2) 82.1 (2.1)NS 80.9 (1.2) 80.7 (1.2) 84.4 (1.0)NS 82.4 (1.7) 86.8 (1.9) 83.0 (1.0)NS

Post 87.4 (2.1) 88.6 (2.3) 84.7 (2.0)NS 81.8  (1.1) 81.0 (1.5) 84.6 (0.9)NS 82.3 (1.1) 87.4 (1.8) 84.1 (0.9)NS

†P NS NS * NS NS NS NS NS NS

%MMEF Pre 83.8 (5.3) 85.4 (7.9) 71.7 (7.2)NS 75.7 (7.6) 69.1 (4.3) 76.8 (7.2)NS 69.8 (3.8) 87.7 (7.7) 84.9 (3.4)NS

Post 87.4 (8.5)101.1 (9.0)84.6 (5.6)NS 79.3 (7.3) 77.4 (6.4) 80.5 (5.8)NS 79.4 (3.2) 94.8 (7.3) 93.2 (4.2)*

†P NS * ** NS NS NS * NS *

%PEF Pre 101.4 (3.7) 98.2 (3.6)102.8 (5.2)NS103.9 (3.9)108.8 (5.3)101.7 (5.6)NS 115.9 (4.4)109.1 (2.8)112.6 (2.8)NS

Post 116.7 (3.5)111.0 (4.7)110.9 (4.8)NS121.7 (7.2)119.2 (4.9)118.7 (6.1)NS 124.5 (6.0)117.3 (7.2)125.6 (3.5)NS

†

P ** ** NS * ** ** * NS **

Central Type Peripheral Type Resistless Type

Subtypes
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										Subtypes

										Central Type										Peripheral Type										Resistless Type

										FP		MF		Bud		‡P				FP		MF		Bud		‡P				FP		MF		Bud		‡P

				Impulse ossilometry system

						R5   (kPa/L/s)		Pre		0.35 (0.03)		0.33 (0.02)		0.38 (0.02)		NS				0.36 (0.01)		0.36 (0.02)		0.36 (0.02)		NS				0.23 (0.02)		0.22 (0.01)		0.22 (0.01)		NS

								Post		0.30 (0.01)		0.28 (0.02)		0.30 (0.02)		NS				0.32 (0.02)		0.31 (0.02)		0.30 (0.03)		NS				0.21 (0.02)		0.22 (0.02)		0.21 (0.01)		NS

								†P		**		**		**						NS		*		*						*		NS		**

						R20 (kPa/L/s)		Pre		0.32 (0.02)		0.32 (0.02)		0.36 (0.02)		NS				0.25 (0.01)		0.25 (0.01)		0.25 (0.01)		NS				0.22 (0.01)		0.20 (0.01)		0.20 (0.01)		NS

								Post		0.27 (0.01)		0.28 (0.02)		0.30 (0.02)		NS				0.25 (0.02)		0.25 (0.01)		0.22 (0.01)		NS				0.20 (0.02)		0.20 (0.02)		0.19 (0.01)		NS

								†P		**		**		**						NS		NS		NS						NS		NS		NS

						R5-R20 (kPa/L/s)		Pre		0.03 (0.01)		0.02 (0.01)		0.03 (0.01)		NS				0.11 (0.01)		0.11 (0.02)		0.11 (0.02)		NS				0.02 (0.02)		0.03 (0.02)		0.03 (0.02)		NS

								Post		0.03 (0.01)		0.01 (0.01)		0.02 (0.01)		NS				008 (0.01)		0.07 (0.01)		0.08 (0.02)		NS				0.02 (0.01)		0.03 (0.01)		0.02 (0.01)		NS

								†P		NS		NS		NS						**		*		**						NS		NS		*

						X5  (kPa/L/s)		Pre		-0.11 (0.01)		-0.11 (0.01)		-0.13 (0.01)		NS				-0.16 (0.01)		-0.14 (0.02)		-0.14 (0.02)		NS				-0.10 (0.01)		-0.11 (0.01)		-0.10 (0.01)		NS

								Post		-0.12 (0.01)		-0.10 (0.01)		-0.09 (0.01)		NS				-0.15 (0.02)		-0.12 (0.01)		-0.12 (0.02)		NS				-0.09 (0.01)		-0.10 (0.01)		-0.09 (0.01)		NS

								†P		NS		NS		**						NS		NS		NS						NS		NS		**

						Fres  (Hz)		Pre		12.1 (0.8)		10.7 (0.7)		11.8 (0.9)		NS				16.7 (0.5)		16.5 (0.5)		17.1 (0.8)		NS				10.5 (0.7)		11.3 (0.8)		11.5 (0.4)		NS

								Post		11.5 (0.5)		  9.5 (0.5)		  9.7 (0.7)		*				15.6 (0.8)		14.1 (0.8)		14.5 (1.1)		NS				10.0 (0.4)		10.9 (0.6)		11.1 (0.5)		NS

								†P		NS		NS		*						NS		**		**						NS		NS		NS

						AX  (kPa/L)		Pre		0.30 (0.03)		0.28 (0.05)		0.37 (0.06)		NS				0.79 (0.09)		0.77 (0.14)		0.78 (0.18)		NS				0.22 (0.04)		0.28 (0.05)		0.25 (0.02)		NS

								Post		0.29 (0.03)		0.21 (0.04)		0.20 (0.04)		NS				0.66 (0.12)		0.45 (0.08)		0.53 (0.18)		NS				0.19 (0.02)		0.23 (0.03)		0.22 (0.02)		NS

								†P		NS		*		**						NS		*		**						NS		NS		*

				Spirometry

						%FVC		Pre		95.1 (2.7)		101.7 (3.8)		106.1 (5.0)		NS				103.9 (3.7)		106.1 (3.2)		100.4 (3.4)		NS				105.2 (4.3)		99.3 (3.0)		106.2 (2.3)		NS

								Post		97.1 (3.5)		106.5 (3.5)		106.3 (5.3)		NS				108.0 (4.7)		109.1 (3.6)		104.5 (3.0)		NS				107.6 (4.3)		102.3 (4.2)		107.8 (2.0)		NS

								†P		NS		NS		NS						NS		NS		*						NS		NS		NS

						%FEV1		Pre		95.4 (3.1)		102.0 (4.4)		101.3 (3.8)		NS				103.3 (5.1)		103.0 (3.2)		98.5 (4.3)		NS				101.7 (3.6)		100.8 (3.8)		104.1 (1.7)		NS

								Post		98.1 (3.5)		107.7 (4.3)		105.6 (4.1)		NS				108.2 (5.7)		106.5 (3.6)		103.4 (3.9)		NS				104.3 (4.0)		103.3 (4.3)		107.2 (1.8)		NS

								†P		*		**		*						*		*		*						*		*		*

						FEV1/FVC		Pre		86.7 (2.0)		86.7 (2.2)		82.1 (2.1)		NS				80.9 (1.2)		80.7 (1.2)		84.4 (1.0)		NS				82.4 (1.7)		86.8 (1.9)		83.0 (1.0)		NS

								Post		87.4 (2.1)		88.6 (2.3)		84.7 (2.0)		NS				81.8  (1.1)		81.0 (1.5)		84.6 (0.9)		NS				82.3 (1.1)		87.4 (1.8)		84.1 (0.9)		NS

								†P		NS		NS		*						NS		NS		NS						NS		NS		NS

						%MMEF		Pre		83.8 (5.3)		85.4 (7.9)		71.7 (7.2)		NS				75.7 (7.6)		69.1 (4.3)		76.8 (7.2)		NS				69.8 (3.8)		87.7 (7.7)		84.9 (3.4)		NS

								Post		87.4 (8.5)		101.1 (9.0)		84.6 (5.6)		NS				79.3 (7.3)		77.4 (6.4)		80.5 (5.8)		NS				79.4 (3.2)		94.8 (7.3)		93.2 (4.2)		*

								†P		NS		*		**						NS		NS		NS						*		NS		*

						%PEF		Pre		101.4 (3.7)		98.2 (3.6)		102.8 (5.2)		NS				103.9 (3.9)		108.8 (5.3)		101.7 (5.6)		NS				115.9 (4.4)		109.1 (2.8)		112.6 (2.8)		NS

								Post		116.7 (3.5)		111.0 (4.7)		110.9 (4.8)		NS				121.7 (7.2)		119.2 (4.9)		118.7 (6.1)		NS				124.5 (6.0)		117.3 (7.2)		125.6 (3.5)		NS

								†P		**		**		NS						*		**		**						*		NS		**
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