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Classification of Pulmonary Hypertension
● Geneva, 1973:   primary/ secondary pulmonary hypertension 

1st world symposium on PH

● Evian, 1998: 
2nd world symposium on PH                         5 groups

● Venice, 2003:
3rd world symposium on PH                               »

● Dana Point, 2008: 
4th world symposium on PH                                » 

● Nice, 2013: 
5th world symposium on PH                               »

● Nice, 2018: 
6th world symposium on PH                               »



Clinical classification of Pulmonary Hypertension (ESC/ERS guidelines 2015)



Clinical classification of Pulmonary Hypertension (ESC/ERS guidelines 2015)

Categorization of multiple clinical conditions into 5 groups according to their similar:
● clinical presentation
● pathological findings
● haemodynamic characteristics & 
● treatment strategy



Updated clinical classification of pulmonary hypertension

“Proceedings of the 6th World Symposium on PH”    Eur Respir J 2018
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Updated clinical classification of pulmonary hypertension
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ESC/ ERS guidelines 2009



ESC/ ERS guidelines 2009



ESC/ ERS guidelines 2009

ΤPG



Haemodynamic definition of Pulmonary Hypertension 

PH guidelines 2015
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Haemodynamic definition of Pulmonary Hypertension 

PH guidelines 2015

PAPm ≥ 25 mm Hg Pulmonary Arterial Hypertension
PAWP  ≤ 15 mm Hg 
PVR  > 3 Wood Units



Haemodynamic definition of Pulmonary Hypertension 

PH guidelines 2015

DPG



TPG (transpulmonary pressure gradient): mPAP - PAWP

DPD (diastolic pressure difference): diastolic PAP- PAWP





Haemodynamic definitions of pulmonary hypertension
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Haemodynamic definitions of pulmonary hypertension
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Pulmonary arterial pressure during rest & exercise in healthy subjects: 
a systematic review

Eur Respir J 2009; 34: 888–894





Borderline Mean Pulmonary Artery Pressure in Patients With
Systemic Sclerosis

Transpulmonary Gradient Predicts Risk of Developing Pulmonary Hypertension

Valerio CJ  et al. ARTHRITIS & RHEUMATISM 2013; 65(4): 1074-84
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Borderline Mean Pulmonary Artery Pressure in Patients With
Systemic Sclerosis

Transpulmonary Gradient Predicts Risk of Developing Pulmonary Hypertension

Valerio CJ  et al. ARTHRITIS & RHEUMATISM 2013; 65(4): 1074-84



Pts who are at high risk for PH, actually do develop definite PH during 
the  6-year follow-up time period and this risk increased with time

Seminars in Arthritis and Rheumatism 44 (2014) 55–62
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Screening improves long-term outcomes in 

SSc patients
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p = 0.0037

HR = 4.15 

(95% CI 1.47 - 11.71)

Humbert M, et al. Arthritis Rheum 2011; 63:3522-30.



Mild Elevation of Pulmonary Arterial Pressure as a Predictor of Mortality

Am J Respir Crit Care Med Vol 197(4): 509–516, 2018



State of the Science in PAH

Ann Am Thorac Soc Vol 11, Supplement 3, pp S178–S185, Apr 2014



State of the Science in PAH

Resting PAH only occurs after an enormous 
proportion (roughly 50–70%) of the 
pulmonary vascular bed is lost & 
PVR & PAP rises, so that 
when a diagnosis of PAH is made, 
by definition, 
the PVD is far advanced.

Ann Am Thorac Soc Vol 11, Supplement 3, pp S178–S185, Apr 2014



Strange et al.: Pulmonary Circulation, January-March 2013



Humbert M et al. Circulation 2010;122:156-163

In the modern management era,  pulmonary arterial 
hypertension remains a progressive, fatal disease



“Proceedings of the 6th World Symposium on PH”    Eur Respir J 2019



Hunter C. Champion, Evangelos D. Michelakis and Paul M. Hassoun. Circulation 2009; 120:992-1007

Exercise during right heart catheterization
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Diagnostic algorithm (guidelines 2015)
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Algorithm for the diagnosis of PH & its causes: 
triage of urgent cases & diagnosis of common conditions 

“Proceedings of the 6th World Symposium on PH”    Eur Respir J 2018
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Algorithm for the diagnosis of PH & its causes: 
role of the PH expert centre
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Algorithm for the diagnosis of PH & its causes: 
triage of urgent cases & diagnosis of common conditions 



P R O G R E S S  I N  C A R D I O V A S C U L A R  D I S E A S E S  5 9 ( 2 0 1 6 ) 2 2 – 2 9

Typical examples of  heart remodeling in different types of PH 
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Algorithm for the diagnosis of PH & its causes: 
triage of urgent cases & diagnosis of common conditions 



Curr Opin Pulm Med 2013, 19:422–429
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Algorithm for the diagnosis of PH & its causes: 
role of the PH expert centre



Haemodynamic definitions of pulmonary hypertension
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Potential misclassifications between pre- and post-capillary pulmonary 
hypertension depending on the method of PAWP reading

S. Rosenkranz et al. Eur Heart J. 2016;37(12):942-54



Eur Respir J 2014; 44: 425–434
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Eur Respir J 2014; 44: 425–434
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Algorithm for the diagnosis of PH & its causes: 
role of the PH expert centre



Proceedings of the 6th World Symposium on Pulmonary Hypertension. Eur Respir J 2019; 53: 1801914

Criteria favouring group 1 versus group 3 pulmonary hypertension (PH)



Pre-Capillary, Combined, and Post-Capillary Pulmonary Hypertension
A Pathophysiological Continuum?



Strange et al.: Pulmonary Circulation, January-March 2013



Collaboration: PH Care- Local Care  

JACC 2015;65:1976–97


