Supplemental Methods
Diagnostic criteria for connective tissue diseases
Each patient with systemic sclerosis (SSc), systemic lupus erythematosus (SLE), Sjögren's Syndrome (SS) and mixed connective tissue diseases (MCTD) fulfilled the 2013 American college of rheumatology (ACR) / European league against rheumatism (EULAR) collaborative SSc criteria [1], 1997 ACR revised criteria [2] or 2012 Systemic Lupus International Collaborating Clinics Classification criteria for SLE [3], the 2012 ACR classification criteria for SS [4], and at least one of the three MCTD criteria (Sharp, Alarcón-Segovia, or Kasukawa) [5], respectively. SSc were further classified into limited and diffuse forms of the disease [6].

Right heart catheterization and clinical evaluation
Pulmonary arterial (PA) capacitance was evaluated as follows: PA compliance = Stroke volume (SV) / PA pulse pressure. To calculate right ventricular end-diastolic (RVED) compliance, RVED pressure (RVEDP) and diastolic RV pressure (RVPd) were obtained, and the equation is as following: RVED compliance = SV / (RVEDP - RVPd).

Echocardiography and pulmonary function test
To evaluate tricuspid annular plane systolic excursion (TAPSE) in transthoracic echocardiography, the total displacement of the tricuspid annulus from end-diastole to end-systole was measured under the orientation of the M-mode cursor to the junction of the tricuspid valve plane with the RV free wall, according to the guidelines from the American Society of Echocardiography [7, 8].
Spirometry and the measurements of the diffusing capacity of the lung for carbon monoxide based on the single-breath method were performed (FUDAC-77(r) spirometer, Fukuda Denshi, Tokyo, Japan). The measurements of spirometry included forced vital capacity. The procedures and results of PFT according to the pulmonary function test guidelines of the Japanese Respiratory Society Guidelines [9], similar to those of the American Thoracic Society [10].

Statistical analysis
In univariate and multivariate Cox proportional logistic regression analysis, categorical variables including even no patients were excluded for the problem of separation. For univariate analysis, the factors of laboratory test, RHC and CMR analysis, PA stiffness metrics and PA-RV coupling metrics significantly associated with mortality due to PH from comparison between PH survivors and non-survivors were used. Associated demographics parameters including age, sex, PH classification (PAH vs. non-PAH), underlying disorder (SSc vs. non-SSc), ILD concomitance, were entered separately into the model. We used propensity score adjustment for each of the above risk factors, as previously described [11]. Adjustment by propensity score kept statistical power by the reduction of covariates into a single variable. When the adjusted effect of a risk factor was evaluated, the propensity score was computed through a binary logistic regression providing the predictability of having the risk factor as a function of the other risk factors. For continuous variables, the proportional odds logistic regression model was used to derive the propensity score. 
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[bookmark: _GoBack]Supplemental Table 1. Definition of pulmonary arterial and right ventricular elastance, coupling measures, and pulmonary artery and right ventricular stiffness metricsright ventriculo-pulmonary arterial coupling measures and stiffness metrics
	Metrics
	Measurement Description
	Equation

	Ea, mmHg/ml/m2
	PA elastance
	(mPAP - PAWP) / SVI

	Ees, mmHg/ml/m2
	RV elastance
	mPAP / RVESVI

	
	
	

	Ees/Ea, ratio
	PA-RV coupling metric
	(mPAP / RVESVI) / [(mPAP - PAWP) / SVI]

	CMR Ees/Ea, ratio
	Non-invasive PA-RV coupling metric
	SV / RVESV

	
	
	

	PA capacitance, mL/mmHg
	PA stiffness metric
	SV / PA pulse pressure

	RVED compliance, mL/mmHg
	RV stiffness metric
	SV / (RVEDP - RVPd)

	
	
	

	PA relative area change, %
	Noninvasive PA stiffness metric
	(Maximal PA area - minimal PA area) / minimal PA area

	PA distensibility, %/mmHg
	PA stiffness metric
	PA relative area change / PA pulse pressure

	PA compliance, mm2/mmHg
	PA stiffness metric
	(maximal PA area - minimal PA area) / PA pulse pressure

	PA elastic modulus, mmHg
	PA stiffness metric
	PA pulse pressure / (PA relative area change)

	PA stiffness index β
	PA stiffness metric
	Ln{(sPAP / dPAP)} / (PA relative area change)


Abbreviations: Ea, pulmonary arterial elastance; Ees, right ventricular elastance; PA, pulmonary artery; RV, right ventricle; mPAP, mean pulmonary arterial pressure; PAWP, pulmonary arterial wedge pressure; SVI, stroke volume index; RVESVI, right ventricular end-systolic volume index; CMR, cardiac magnetic resonance; RVED, right ventricular end-diastole; SV, stroke volume; RVEDP, right ventricular end-diastolic pressure; RVPd, diastolic right ventricular pressure; sPAP/dPAP, systolic/diastolic pulmonary arterial pressure
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