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1.1 Idiopathic PAH

1.2 Heritable

1.2.1 BMPR2

1.2.2 ALK1, endoglin (with or without hereditary hemorrhagic telangiectasia)

1.2.3 Unknown

1.3 Drug- and toxin-induced

1.4 Associated with

1.4.1 Connective tissue diseases

1.4.2 HIV infection

1.4.3 Portal hypertension

1.4.4 Congenital heart disease

1.4.5 Schistosomiasis

1.4.6 Chronic hemolytic anemia

1.5 Persistent pulmonary hypertension of the newborn

1= Pulmonary veno-occlusive disease and/or pulmonary capillary hemangiomatosis

2 Pulmonary hypertension owing to left heart disease

2.1 Systolic dysfunction

2.2 Diastolic dysfunction

2.3 Valvular disease

3 Pulmonary hypertension owing to lung diseases and/or hypoxia

3.1 Chronic obstructive pulmonary disease

3.2 Interstitial lung disease

3.3 Other pulmonary diseases with mixed restrictive and obstructive pattern

3.4 Sleep-disordered breathing

3.5 Alveolar hypoventilation disorders

3.6 Chronic exposure to high altitude

3.7 Developmental abnormalities

4 CTEPH

5 Pulmonary hypertension with unclear multifactorial mechanisms

5.1 Hematologic disorders: myeloproliferative disorders, splenectomy

5.2 Systemic disorders: sarcoidosis, pulmonary Langerhans cell histiocytosis:
Lymphangio leiomyomatosis, neurofibromatosis, vasculitis

5.3 Metabolic disorders: glycogen storage disease, Gaucher disease, thyroid disorders

5.4 Others: tumoral obstruction, fibrosing mediastinitis, chronic renal failure on dialysis

Main modifications to the previous Venice classification are in bold. Abbreviations: ALK1, activin receptor-like kinase
type 1; BMPR2, bone morphogenetic protein receptor type 2; HIV, human immunodeficiency virus. (Reprinted with
permission.2)
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Study Design Predominant Etiologies
Registry (Ref. #) Study Cohort and Time Period No. of Centers No. of Patients Incidence/Prevalence of PAH
U.S. NIH (17,18) IPAH Prospective, 1981-1985 32 187 NA NA
U.S. PHC (19) Group 1 PH, age >18 yrs Retrospective, 1982-2004; 3 578 NA IPAH, 48%; CTD-PAH, 30%;
prospective, 2004-2006 CHD-PAH, 11%
Scottish-SMR (20) Group 1 PH (IPAH, CHD-PAH, Retrospective, 1986-2001 NA 374 PAH, 7.6/26 cases/MAI; IPAH, 47%; CTD-PAH, 30%;
and CTD-PAH), age 16-65 yrs IPAH, 2.6/9 cases/MAI CHD-PAH, 23%
French (9,21,22) Group 1 PH, age >18 yrs Prospective, 2002-2003 17 674 PAH, 2.4/15 cases/MAI; IPAH, 39%; CTD-PAH, 15% (SSc, 76%);
IPAH, 1.0/5.9 cases/MAl CHDPAH, 11%
Chinese (23) IPAH and HPAH Prospective, 1999-2004 i 72 NA NA
U.S. REVEAL (8,24-33) Group 1 PH Prospective, 2006-2009 55 3,515 (age >3 months) PAH, 2.0/10.6 cases/MAI IPAH, 46%; CTD-PAH, 25% (SSc, 62%);
IPAH, 0.9 cases/MAI CHD-PAH, 10%
Spanish (34) Group 1 PH and CTEPH, Retrospective, 1998-2006; 31 PAH, 866; CTEPH, 162 PAH, 3.2/16 cases/MAI; IPAH, 30%; CTD-PAH, 15% (SSc 61%);
age >14 yrs prospective, 2007-2008 IPAH, 1.2/4.6 cases/MAl CHD-PAH, 16%
UK (6,35) IPAH, HPAH, and Pi ive, 2001-2009 8 482 11/6.6 cases/MI NA
associated PAH
New Chinese Registry (36,37) Group 1 PH, age 18 yrs Prospective, 2008-2011 9 956 NA CHD-PAH, 43%; IPAH, 35%;
CTD-PAH, 19% (SLE, 51%; 5S¢, 9%)
Mayo (38) Group 1 PH Prospective, 1995-2004 1 484 NA IPAH, HPAH 56%; CTD-PAH, 24%,
other, 20%
Compera (39) IPAH, age 18 yrs Prospective, 2007-2011 28 587 NA IPAH, 100%

CHD = congenital heart disease; CTD = connective tissue disease; CTEPH = chronic

pulmonary

HPAH = heritable pulmonary arterial hypertension; IPAH = idiopathic pulmonary arterial hypertension; MAI = million adult inhabitants; MI = million
inhabitants; NA = not available; NIH = National Institutes of Health; PAH = pulmonary arterial hypertension; PHC = pulmonary hypertension connection; SMR = Scottish morbidity record; 5S¢ = systemic sclerosis.
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