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Methods:
1. Study design (Supplementary Note E1) 
 The study design is shown in Figure E1. The subjects were recruited from February 2010 to March 2013 at the Respiratory Care Clinic, which is a secondary referral facility affiliated with the Nippon Medical School in Tokyo, Japan. The clinic specialises on the treatment of chronic obstructive pulmonary disease (COPD) and related respiratory diseases. Most of the patients are referred from other primary care physicians or specialists for consultation purposes. However, due to the nature of public medical insurance in Japan [1], all patients have the opportunity to access any medical institution by his/her own decision. Therefore, some patients are self-referred. All such patients, however, bring information regarding their prescribed medications, according to the rules of medical insurance in Japan.
 
2. Patient selection:
Exclusion criteria (Supplementary Note E2)
 Only patients with COPD were examined in this study, and patients with any obvious cardiovascular and pulmonary comorbidities were excluded. Moreover, patients suffering from any of the following pulmonary and/or cardiovascular diseases were excluded: obvious bronchial asthma (not including patients with asthma and COPD overlap syndrome), bronchiectasis, interstitial pneumonia, sinobronchial syndrome, active or old pulmonary tuberculosis, non-tuberculous mycobacteriosis, abnormal chest shadow suggestive of a lung malignancy or benign tumour, resolved pneumothorax, lymphangioleiomyomatosis, lung cancer, diffuse panbronchiolitis, hypersensitivity pneumonitis, asbestosis, primary pulmonary hypertension, pneumonia, chronic eosinophilic pneumonia, chronic pulmonary thromboembolism, atrial septal aneurysm, ventricular septal aneurysm, hypertrophic cardiomyopathy, valvular disease, atrial septal defect, ventricular septal defect, tetralogy of Fallot, genetic α1 anti-trypsin deficiency, and any patients undergoing cardiac or pulmonary operations. Thus, careful attention was paid to exclude all these cases with cardiopulmonary comorbidities in order to focus on subjects with only COPD or those with a lifelong smoking history who exhibited clinical symptoms similar to COPD, whom we considered at-risk patients. Furthermore, we also excluded patients receiving cardiac ablation therapy (n = 2) and percutaneous coronary intervention (n = 23).
 
3. Pulmonary function tests (Supplementary Note E3)
 The tests were performed by one well-trained technician according to the American Thoracic Society guidelines [2] using specialised equipment for lung function testing with computer processing (Chestac 55; Chest Co., Japan). The standards of the Japanese Respiratory Society [3] were used as reference values for the post-bronchodilator forced expiratory volume in 1 second and forced vital capacity.

4. High-resolution computed tomography (Supplementary Note E4) 
We performed helical high-resolution computed tomography scans at 1.25-mm collimation, 0.8-second scan time (rotation time), 120 kV, and 100–600 mA with a Light Speed Pro16 CT scanner (GE Co., Tokyo, Japan). The proportions of the low attenuation area (LAA%) for the overall mean values obtained from the upper, middle, and lower lungs on both the right and the left sides were calculated as previously reported [4]. 

5. Echocardiography (Supplementary Note E5)
The same experienced echocardiographer performed the procedure on all subjects. The examination was recorded in the standard parasternal and apical views during normal breathing at end-expiration. All measurements were obtained according to the standards of the American Society of Echocardiography [5]. The left ventricular internal end-diastolic and end-systolic diameters were measured over 5 consecutive cycles. The systolic pulmonary artery pressure was calculated using the modified Bernoulli equation with an estimated right atrial pressure of 10 mmHg.

Results
All the following data are supplementary results (summary data are provided in Tables 2 and 3).
1. Results of the other echocardiography items (Supplemental Table E6)

2. Correlations between the prevalence of PVC and various comorbidities (Supplemental Table E7-1)

3. Correlations between the prevalence of SVPC and various comorbidities (Supplemental Table E7-2)

4. Associations between PVC and the other echocardiography items (Supplemental Table E8-1)

5. Associations between SVPC and the other echocardiography items (Supplemental Table E8-2)

6. Prevalence of the use of each bronchodilator (Supplemental Table E9)

7. Multivariate analysis of the relationships between each variable and PVC (Supplemental Table E10-1) 

8. Multivariate analysis of the relationships between each variable and SVPC (Supplemental Table E10-2) 
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E6: Results of the other echocardiography items
	Parameter
	Value

	HR, beats/min
	78.1 ± 14.9

	IVS Td, mm
	9.38 ± 1.35

	PW Td, mm
	9.31 ± 1.22

	LAD, mm
	34.3 ± 5.57

	LVEDV, mL
	106.3 ± 23.6

	EF, %
	69.3 ± 6.05

	SV, mL
	72.9 ± 16.2

	CO, L/minute
	6.12 ± 4.63

	IVC Ex, mm
	13.5 ± 2.71


HR: heart rate; IVS Td: thickness of inter-ventricular septum in diastole; PW Td: thickness of posterior wall in diastole; LAD: left atrial dimension; LVEDV: left ventricular end-diastolic volume; EF: ejection fraction; SV: stroke volume; CO: cardiac output; IVC Ex: diameter of inferior vena cava in expiration;

E7-1: Relationships between PVC and medications used to treat comorbid conditions
	Comorbid condition
	OR
	95% CI
	P Value

	Hypertension (n = 54)
	0.42
	0.18-0.97
	0.04

	    Calcium antagonists (n = 15)
	0.92
	0.26-2.90
	0.89

	    ARBs (n = 24)
	0.53
	0.17-1.47
	0.23

	    Diuretics (n = 13)
	1.20
	0.33-3.98
	0.77

	    Beta blocker (n = 0)
	-
	-
	-

	Hyperlipidaemia (n = 34)
	1.29
	0.54-3.05
	0.56

	Diabetes mellitus (n = 8)
	1.97
	0.44-8.82
	0.36


PVC: premature ventricular complexes; OR: odds ratio; CI: confidence interval; ARB: angiotensin II receptor blocker.


E7-2: Relationships between SVPC and medications used to treat comorbid conditions
	Comorbid condition
	OR
	95% CI
	P Value

	Hypertension (n = 54)
	0.66
	0.30-1.45
	0.30

	    Calcium antagonists (n = 15)
	1.42
	0.46-4.44
	0.53

	    ARBs (n = 24)
	0.62
	0.23-1.59
	0.32

	    Diuretics (n = 13)
	1.00
	0.30-3.30
	0.99

	    Beta blocker (n = 0)
	-
	-
	-

	Hyperlipidaemia (n = 34)
	1.82
	0.79-4.22
	0.16

	Diabetes mellitus (n = 8)
	0.75
	0.15-3.26
	0.71


SVPC: supraventricular premature complexes; OR: odds ratio; CI: confidence interval; ARB: angiotensin II receptor blocker.


E8-1: Associations between PVC and the other echocardiography items
	Parameter
	PVC group
	Non-PVC group
	OR
	95% CI
	P Value

	HR, beats/min
	84.9 ± 14.9
	74.4 ± 13.7
	1.05
	1.02-1.09
	0.0006

	IVS Td, mm
	9.56 ± 1.54
	9.28 ± 1.24
	1.16
	0.86-1.60
	0.3

	PW Td, mm
	9.47 ± 1.28
	9.22 ± 1.19
	1.18
	0.85-1.67
	0.3

	LAD, mm
	33.0 ± 6.64
	34.9 ± 4.83
	0.94
	0.87-1.01
	0.09

	LVEDV, mL
	97.5 ± 23.1
	111.0 ± 22.7
	0.97
	0.95-0.99
	0.004

	EF, %
	69.0 ± 5.90
	69.4 ± 6.17
	0.99
	0.92-1.06
	0.7

	SV, mL
	66.5 ± 13.4
	76.3 ± 16.7
	0.96
	0.93-0.99
	0.003

	CO, L/minute
	7.09 ± 7.87
	5.65 ± 1.36
	1.08
	0.97-1.41
	0.2

	IVC Ex, mm
	12.6 ± 2.77
	14.0 ± 2.58
	0.82
	0.68-0.96
	0.02


PVC: premature ventricular complexes; OR: odds ratio; CI: confidence interval; HR: heart rate; IVS Td: thickness of inter-ventricular septum in diastole; PW Td: thickness of posterior wall in diastole; LAD: left atrial dimension; LVEDV: left ventricular end-diastolic volume; EF: ejection fraction; SV: stroke volume; CO: cardiac output; IVC Ex: diameter of inferior vena cava in expiration;


E8-2: Associations between SVPC and the other echocardiography items
	Parameter
	SVPC group
	Non-SVPC group
	OR
	95% CI
	P Value

	HR, beats/min
	81.7 ± 15.8
	75.3 ± 13.7
	1.03
	1.003-1.06
	0.03

	IVS Td, mm
	9.40 ± 1.57
	9.36 ± 1.17
	1.02
	0.76-1.37
	0.8

	PW Td, mm
	9.18 ± 1.35
	9.41 ± 1.11
	0.85
	0.61-1.17
	0.3

	LAD, mm
	33.6 ± 5.73
	34.8 ± 5.44
	0.96
	0.89-1.03
	0.3

	LVEDV, mL
	100.6 ± 23.6
	110.7 ± 22.9
	0.98
	0.96-0.998
	0.02

	EF, %
	69.2 ± 6.28
	69.3 ± 5.92
	0.997
	0.93-1.06
	0.9

	SV, mL
	68.5 ± 16.0
	76.3 ± 15.7
	0.97
	0.94-0.99
	0.01

	CO, L/minute
	5.65 ± 1.54
	6.43 ± 5.81
	0.94
	0.71-1.06
	0.4

	IVC Ex, mm
	13.8 ± 2.96
	13.3 ± 2.51
	1.08
	0.93-1.26
	0.3


SVPC: supraventricular premature complexes; OR: odds ratio; CI: confidence interval; HR: heart rate; IVS Td: thickness of inter-ventricular septum in diastole; PW Td: thickness of posterior wall in diastole; LAD: left atrial dimension; LVEDV: left ventricular end-diastolic volume; EF: ejection fraction; SV: stroke volume; CO: cardiac output; IVC Ex: diameter of inferior vena cava in expiration;


E9: Breakdown of bronchodilators used by the study patients
	Medication
	n
	%

	LAMA + LABA + theophylline
	17
	16.5

	LAMA + LABA
	33
	32.0

	LABA + theophylline
	2
	1.9

	LAMA only
	6
	5.8

	LABA only
	14
	13.6

	None
	31
	30.1


LAMA: long-acting anticholinergic drug; LABA: long-acting β2-agonists. 


E10-1: Multivariate logistic regression analysis demonstrating the relationships between PVC and other variables
	Variable
	OR
	95% CI
	P Value

	Age
	1.024
	0.95-1.11
	0.55

	Body mass index
	0.737
	0.59-0.90
	0.002

	FVC
	1.546
	0.48-5.03
	0.46

	FEV1, % predicted
	0.963
	0.93-0.99
	0.04

	%DLCO/VA
	1.002
	0.96-1.04
	0.91

	6MWT distance
	0.991
	0.98-0.99
	0.03

	6MWT minimum SpO2
	1.023
	0.88-1.20
	0.78

	LAA%
	0.968
	0.90-1.04
	0.37

	RVP
	1.051
	0.98-1.14
	0.18


PVC: premature ventricular complexes; OR: odds ratio; CI: confidence interval; FVC: forced vital capacity; FEV1: forced expiratory volume in one second; DLCO: carbon monoxide diffusing capacity of the lung; VA: alveolar volume; 6MWT: 6-minute walk test; LAA%: proportion of low attenuation area on chest computed tomography; RVP: right ventricular pressure.


E10-2: Multivariate logistic regression analysis demonstrating the relationships between SVPC and other study variables
	Variable
	OR
	95% CI
	P Value

	Age
	1.059
	0.99-1.14
	0.09

	FVC
	0.793
	0.33-1.83
	0.59

	FEV1% predicted
	0.990
	0.96-1.02
	0.52

	6MWT distance
	0.998
	0.99-1.00
	0.58

	LAA%
	1.001
	0.96-1.04
	0.95

	Bronchodilator use
	3.472
	1.17-11.50
	0.02


SVPC: supraventricular premature complexes; OR: odds ratio; CI: confidence interval; FVC: forced vital capacity; FEV1%: forced expiratory volume in one second; 6MWT: 6-minute walk test; LAA%: proportion of low attenuation area on chest computed tomography.
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