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Supplementary Appendix
Comparison with other key registries – systematic literature search
In order to discuss the results of our study within the context of other published studies, we performed a systematic literature search to identify registry studies of patients with pulmonary hypertension (PH) or pulmonary arterial hypertension (PAH) that reported survival data. This was performed on 3 August 2016 in PubMed and used the following search string: (“pulmonary hypertension” OR “pulmonary arterial hypertension”) AND (registry OR cohort) AND (survival OR survived OR surviving OR mortality OR died OR dying OR death) [no limits]. This strategy retrieved 1011 publications. Studies were considered for inclusion by manual screening of article titles (and subsequently, of full articles) to identify registry studies in relevant populations, published in English, which also included mortality data. The search identified a range of national and international registry studies.1-30 Results from registries of particular historical relevance 1 or of a reasonable size (i.e. more than 250 patients with PH) have been reported in the main manuscript.2-20 Some additional references fulfilled the systematic search criteria but were too small to draw meaningful comparisons concerning overall mortality rates, and thus are not discussed.21-29 Nevertheless, the mortality rates described in most of these smaller studies broadly agree with those from larger studies of the same era; exceptions that tended to show lower survival than other larger registries included a Chinese PAH registry published in 200723 and two more recently published registries in Africa28 and Saudi Arabia.26 Another study, whilst large (i.e. a cohort of 1283 patients with incident PAH) concerned the effect of anticoagulant use on patients’ survival and thus was not included as it focused exclusively on areas beyond the scope of this article.30
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Supplementary Tables
Supplementary Table S1. Baseline Characteristics of Patients with PAH by Main Etiologic Sub-type
	
	PAH
	IPAH
	CTD
	CHD

	Patients, n
	685
	294
	145
	91

	Female sex, n (%)
	447 (65)
	193 (66)
	122 (84)
	54 (59)

	Age, mean (SD), y
	51 (16)
	49 (16)
	57 (15)
	47 (16)

	NYHA FC, n (%)
	
	
	
	

	  II
	106 (19)
	43 (17)
	19 (16)
	19 (23)

	  III
	338 (59)
	157 (63)
	60 (51)
	54 (65)

	  IV
	126 (22)
	48 (19)
	39 (33)
	10 (12)

	6MWD, mean (SD), m
	325 (126)
	347 (121)
	273 (135)
	345 (102)

	RAP, mean (SD), mmHg
	8 (6)
	7 (6)
	8 (6)
	8 (5)

	mPAP, mean (SD), mmHg
	51 (16)
	53 (16)
	46 (14)
	58 (25)

	PCWP, mean (SD), mmHg
	8 (4)
	7 (3)
	8 (4)
	10 (5)

	CI, mean (SD), L/min/m2
	2.3 (0.8)
	2.1 (0.6)
	2.2 (0.7)
	2.8 (1.0)

	PVR, median (IQR), dyne.s/cm5
	846 (720)
	1080 (582)
	924 (541)
	948 (675)

	venSO2, mean (SD), %
	61 (10)
	61 (10)
	60 (10)
	67 (9)

	paO2, mean (SD), mmHg
	68 (14)
	68 (14)
	68 (13)
	64 (14)


CHD, pulmonary arterial hypertension associated with congenital heart disease; CI, cardiac index; CTD, pulmonary arterial hypertension associated with connective tissue disease; IPAH, idiopathic pulmonary arterial hypertension; IQR, interquartile range; mPAP, mean pulmonary artery pressure; NYHA FC, New York Heart Association functional class; PAH, pulmonary arterial hypertension; paO2, arterial oxygen partial pressure; PCWP, pulmonary capillary wedge pressure; PVR, pulmonary vascular resistance; RAP, right atrial pressure; venSO2, mixed venous oxygen saturation; 6MWD, 6-minute walk distance.

Supplementary Table S2. Baseline Characteristics of Patients with Pulmonary Hypertension due to Left Heart Disease, Categorized by PVRa
	
	Ipc-PHb (n = 129)
	Cpc-PHc (n = 172)

	Female sex, n (%)
	75 (58)
	100 (58)

	Age, mean (SD), y
	66 (11)
	68 (11)

	NYHA FC, n (%)
	
	

	  II
	30 (23)
	34 (20)

	  III
	85 (66)
	110 (64)

	  IV
	14 (11)
	28 (16)

	6MWD, mean (SD), m
	315 (115)
	299 (113)

	RAP, mean (SD), mmHg
	9 (6)
	10 (5)

	mPAP, mean (SD), mmHg
	29 (7)
	40 (10)

	PCWP, mean (SD), mmHg
	19 (6)
	18 (7)

	CI, mean (SD), L/min/m2
	2.4 (0.4)
	2.1 (0.5)

	PVR, median (IQR), dyne.s/cm5
	156 (85)
	367 (231)

	venSO2, mean (SD), %
	68 (7)
	60 (8)

	paO2, mean (SD), mmHg
	73 (10)
	69 (14)


CI, cardiac index; Cpc-PH, combined post-capillary and pre-capillary pulmonary hypertension; DPG, diastolic pressure gradient; Ipc-PH, isolated post-capillary pulmonary hypertension; IQR, interquartile range; mPAP, mean pulmonary artery pressure; NYHA FC, New York Heart Association functional class; paO2, arterial oxygen partial pressure; PCWP, pulmonary capillary wedge pressure; PH, pulmonary hypertension; PVH, pulmonary hypertension owing to left heart disease; PVR, pulmonary vascular resistance; RAP, right atrial pressure; venSO2, mixed venous oxygen saturation; 6MWD, 6-minute walk distance.
aRecent European PH guidelines recommend defining Ipc-PH and Cpc-PH using a combination of DPG and/or PVR (DPG < 7 mmHg and/or PVR ≤ 3 Wood Units for Ipc-PH, and DPG ≥ 7 mmHg and/or PVR > 3 Wood Units for Cpc-PH).31 Eighty-four patients in our PVH group had a negative DPG, which we could not interpret. In addition, many patients in our cohort were not classified when we applied both DPG and PVR criteria to distinguish Ipc-PH and Cpc-PH. Conversely, classification based on either DPG or PVR resulted in many patients being classified as having both Ipc-PH and Cpc-PH. We therefore classified our patients based on PVR. Of 307 patients with PVH, 301 had PVR data and are presented in this table. 
bPVR ≤ 3 Wood Units.
cPVR > 3 Wood Units.

Supplementary Table S3. Baseline Characteristics of Patients with Pulmonary Hypertension Owing to Lung Disease (LD-PH), and its Two Main Etiologic Sub-types
	
	LD-PH (n = 546)a
	COPD (n = 218)
	ILD (n = 283)

	Female sex, n (%)
	218 (40)
	87 (40)
	115 (41)

	Age, mean (SD), y
	64 (11)
	64 (10)
	64 (12)

	NYHA FC, n (%)
	
	
	

	  II
	39 (12)
	13 (9)
	21 (12)

	  III
	182 (54)
	87 (61)
	85 (49)

	  IV
	119 (35)
	42 (30)
	68 (39)

	6MWD, m (SD)
	263 (115)
	259 (105)
	263 (123)

	RAP, mean (SD), mmHg
	5 (4)
	5 (4)
	5 (4)

	mPAP, mean (SD), mmHg
	34 (11)
	32 (10)
	34 (12)

	PCWP, mean (SD), mmHg
	8 (4)
	8 (4)
	8 (3)

	CI, mean (SD), L/min/m2
	2.5 (0.7)
	2.6 (0.7)
	2.4 (0.6)

	PVR, median (IQR), dyne.s/cm5
	407 (329)
	416 (245)
	536 (334)

	venSO2, mean (SD), %
	65 (8)
	66 (7)
	64 (8)

	paO2, mean (SD), mmHg
	67 (16)
	67 (17)
	67 (16)

	FEV1, mean (SD), % VC
	–
	46.9 (21.0)
	64.6 (19.9)

	TLC, mean (SD), L
	–
	6.8 (1.7)
	4.2 (1.4)

	DLCO, mean (SD), % pred.
	–
	40.5 (23.1)
	40.4 (20.8)


CI, cardiac index; COPD, chronic obstructive pulmonary disease; DLCO, diffusing capacity of the lung for carbon monoxide; FEV1, forced expiratory volume in the first second of expiration; ILD, interstitial lung disease; IQR, interquartile range; LD-PH, pulmonary hypertension due to lung disease; mPAP, mean pulmonary artery pressure; NYHA FC, New York Heart Association functional class; paO2, arterial oxygen partial pressure; PCWP, pulmonary capillary wedge pressure; pred., predicted; PVR, pulmonary vascular resistance; RAP, right atrial pressure; TLC, total lung capacity; VC, vital capacity; venSO2, mixed venous oxygen saturation; 6MWD, 6-minute walk distance.
aMost patients with LD-PH (n = 546) had COPD (n = 218; 39.9%) or ILD (n = 283; 51.8%). The remaining patients (n = 45) had LD-PH from various other causes. 


Supplementary Table S4. Causes of Death in Pulmonary Hypertension Subgroupsa
	Cause of death, %
	PAH (n = 685)
	PVH (n = 307)
	LD-PH (n = 546)
	CTEPH (n = 459)

	Unknown
	36.7
	47.5
	36.0
	42.7

	Right heart failure
	25.8
	6.9
	6.8
	22.9

	Respiratory failure
	7.8
	2.8
	24.2
	1.8

	Left and right heart failure
	2.7
	15.2
	3.9
	4.6

	Sepsis
	4.1
	3.7
	6.8
	3.7

	Malignancy
	4.1
	6.0
	3.7
	5.0

	Infection
	3.4
	1.4
	6.0
	4.1

	Sudden cardiac death
	2.4
	4.1
	2.7
	2.8

	At intervention
	1.7
	1.8
	0.2
	4.1

	Renal failure
	1.2
	3.2
	0.8
	0.9

	Liver failure
	1.0
	0.9
	0.0
	0.5

	Intracranial bleeding
	0.2
	0.9
	0.4
	0.0

	Gastrointestinal tract bleeding
	0.0
	0.0
	0.2
	0.5

	Rupture of pulmonary artery
	0.0
	0.0
	0.0
	0.9

	Other
	1.7
	3.2
	1.9
	5.0


CTEPH, chronic thromboembolic pulmonary hypertension; LD-PH, pulmonary hypertension due to lung disease; PAH, pulmonary arterial hypertension; PVH, pulmonary hypertension due to left heart disease.
aLung transplant was also counted as an event in survival analyses (i.e. transplant-free survival), and occurred in 7.1%, 2.3%, 6.2%, and 0.5% of the PAH, PVH, LD-PH, and CTEPH groups, respectively.
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Supplementary Table S5. Risk Factors for Survival (All-cause Mortality) Using a Multivariate Cox Regression Model
	
	PAH, n = 685
HR (95% CI; p-value)
	PVH, n = 307
HR (95% CI; p-value)
	LD-PH, n = 546
HR (95% CI; p-value)
	CTEPH, n = 459
HR (95% CI; p-value)

	NYHA
	
	
	
	

	    Class II
	Reference
	Reference
	Reference
	Reference

	    Class III
	1.06 (0.62–1.81; 0.838)
	1.31 (0.34–5.06; 0.695)
	1.26 (0.66–2.42; 0.486)
	1.65 (0.37–7.43; 0.514)

	    Class IV
	1.08 (0.59–1.98; 0.804)
	1.41 (0.33–5.94; 0.641)
	1.14 (0.56–2.35; 0.716)
	2.45 (0.53–11.34; 0.251)

	Age (years)a
	
	
	
	

	    <50 
	Reference
	Reference
	Reference
	Reference

	    50–63
	1.24 (0.85–1.80; 0.265)
	1.36 (0.14–13.58; 0.795)
	0.78 (0.40–1.55; 0.484)
	0.82 (0.24–2.75; 0.745)

	    63–71
	1.83 (1.23–2.72; 0.003)
	3.17 (0.39–25.58; 0.278)
	0.86 (0.42–1.76; 0.672)
	1.41 (0.45–4.45; 0.558)

	    >71
	1.32 (0.81–2.14; 0.266)
	2.61 (0.32–21.15; 0.369)
	1.28 (0.63–2.59; 0.500)
	2.80 (0.93–8.48; 0.068)

	Sex
	
	
	
	

	Male (female as reference)
	1.81 (1.34–2.45;< 0.001)
	1.77 (0.85–3.66; 0.125)
	1.14 (0.79–1.65; 0.488)
	2.72 (1.59–4.67;< 0.001)

	6MWD (meters)b
	
	
	
	

	    >390
	Reference
	Reference
	Reference
	Reference

	    311–390
	2.17 (1.34–3.51; 0.002)
	1.89 (0.36–9.97; 0.454)
	1.85 (0.76–4.50; 0.174)
	3.23 (0.89–11.68; 0.074)

	    216–311
	2.56 (1.54–4.26; < 0.001)
	5.03 (0.95–26.72; 0.058)
	2.63 (1.10–6.30; 0.029)
	3.65 (1.02–13.11; 0.047)

	    <216
	5.87 (3.53–9.78; < 0.001)
	10.69 (2.05–55.74; 0.005)
	3.73 (1.52–9.13; 0.004)
	4.53 (1.23–16.76; 0.023)


CI, confidence interval; CTEPH, chronic thromboembolic pulmonary hypertension; HR, hazard ratio; LD-PH, pulmonary hypertension due to lung disease; NYHA New York Heart Association functional class; PAH, pulmonary arterial hypertension; PVH, pulmonary hypertension due to left heart disease; 6MWD, 6-minute walk distance. aAge groups represent quartiles. b6MWD groups represent quartiles of the full population.
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Supplementary Figure S1. Comparison of transplant-free survival for all pulmonary hypertension etiologies grouped as incident (n = 1861) or prevalent (n = 206) cases (no significant difference between groups; log rank p = 0.447).
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Supplementary Figure S2. Comparison of transplant-free survival for patients with associated pulmonary arterial hypertension (APAH) grouped as incident (n = 325) or prevalent (n = 38) cases (significant difference between groups; log rank p = 0.023).
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Supplementary Figure S3. Comparison of transplant-free survival for patients with idiopathic pulmonary arterial hypertension (IPAH) grouped as incident (n = 226) or prevalent (n = 68) cases (no significant difference between groups; log rank p = 0.201).
image1.png
Cumulative transplant-free survival

1.04

0.8

0.6

0.4+

0.29

0.0

PH status at enroliment

= Incident (newly diagnosed)

=r1 Prevalent (previously diagnosed
and prescribed PH therapy)

—+ Incident-censored

—+ Prevalent-censored

T T
50 100 150 200
Time (months)




image2.png
Cumulative transplant-free survival

1.04

0.8

0.6

0.4+

0.29

0.0

PH status at enroliment

= Incident (newly diagnosed)

=r1 Prevalent (previously diagnosed
and prescribed PH therapy)

—+ Incident-censored

—+ Prevalent-censored

T T
50 100 150 200
Time (months)




image3.png
Cumulative transplant-free survival

1.04

0.8

0.6

0.4+

0.29

0.0

PH status at enroliment

= Incident (newly diagnosed)

=r1 Prevalent (previously diagnosed
and prescribed PH therapy)

—+ Incident-censored

—+ Prevalent-censored

T T
50 100 150 200
Time (months)




