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1865: Julius Klob, a pathologist from Austria, 
described the ‘‘endarteriitis pulmonalis deformans’’ as 

‘‘a disease that is characterized by an increase in mass 
of the inner vessel skin which grows out to form a   
pseudomembraneous connective tissue’’ 
&

‘‘this entity was occasionally–but not always–associated 
with inflammation’’.
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1891: the first description of pulmonary vascular disorders
by Ernst von Romberg 
“On sclerosis of pulmonary arteries”

Romberg E. Ueber sklerose der lungen arterie.
Dtsch Archiv Klin Med 1891;48:197–206.
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“primary pulmonary vascular sclerosis” 

“right ventricular hypertrophy of obscure origin”

“idiopathic pulmonary hypertension”
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1960: the first WHO meeting  on pulmonary circulation 
an expert  committee on chronic cor pulmonale

chronic cor pulmonale classification: 
diseases primary affecting

● air passages of the lung and the alveoli   
● the pulmonary vasculature
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● Geneva, 1973:   1st world symposium on PH
primary/ secondary pulmonary hypertension 
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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 »
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Pulmonary hypertension 
is becoming an increasing common 
global health issue

Pulmonary arterial hypertension, 
especially the idiopathic form
● is a rare disease - incidence of 2–5 per million adults 
● is increasingly being diagnosed in elderly people

A global view of pulmonary hypertension



● Left-sided heart failure, particularly HFpEF, 
is becoming a leading cause of PH,
affecting 5–10% of individuals aged 65 years or older

● Lung disease, especially COPD, 
is another leading cause of PH

● Schistosomiasis, 
HIV infection, 
post-streptococcal rheumatic heart disease, 
& sickle cell disease 

are frequent causes of pulmonary hypertension in
countries where these diseases are still endemic

A global view of pulmonary hypertension



Lancet Respir Med 2016; 4: 306–322

Estimated global distribution of the most prevalent forms of pulmonary hypertension



Estimated global distribution of the most prevalent forms of pulmonary arterial hypertension

Lancet Respir Med 2016; 4: 306–322



Haemodynamic definition of Pulmonary Hypertension 

PH guidelines 2015



Haemodynamic definition of Pulmonary Hypertension 

PH guidelines 2015

PAPm ≥ 25 mm Hg Pulmonary Arterial Hypertension
PAWP  ≤ 15 mm Hg 
PVR  > 3 Wood Units
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PH guidelines 2015

DPG



ESC/ ERS guidelines 2009
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Clinical trials in PAH





PAH Evidence-Based Algorithm
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Diagnosis of PAH

Vasoreactivity test negative

Baseline examination and 3 to 6 monthly re-evaluation to assess treatment goals

(Clinically stable, NYHA II, 6-MWD>400m, RAP/CI normal)

Treatments goals not met

Add ERA or PDE-5I

Start ERA or PDE-5I

Parenteral prostanoids and/or

enrolment in clinical trials

Continue treatment

Continue treatment

Continue treatment

Treatments goals  met

Urgent lung transplantation

2009: Goal-oriented  therapy for PAH 



Diagnosis of PAH

Vasoreactivity test negative

2009: Goal-oriented  therapy for PAH 

Baseline examination and 3 to 6 monthly re-evaluation to assess treatment goals

(Clinically stable, NYHA II, 6-MWD>400m, RAP/CI normal)

Treatments goals not met

Add ERA or PDE-5I

Start ERA or PDE-5I

Parenteral prostanoids and/or

enrolment in clinical trials

Continue treatment

Continue treatment

Continue treatment

Treatments goals  met

Urgent lung transplantation

2015…… :     New drugs / New strategies  



Paradigm of combination therapy in PAH. Combination therapy can be given by either 
sequentially adding agents if treatment response is unsatisfactory or by upfront combination. 

Marc Humbert et al. Circulation. 2014;130:2189-2208

Copyright © American Heart Association, Inc. All rights reserved.



Evidence based treatment algorithm for PAH patients
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Initial oral 
combination

Initial
monotherapy



Evidence based treatment algorithm for PAH patients

PH guidelines 2015

Initial 
Combination 

therapy 
including iv PCA



Risk assessment in pulmonary arterial hypertension
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PAH: A Progressive Disease of Poor Survival

PAH Survival

0

20

40

60

80

100

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Years of Followup

S
u

rv
iv

a
l (

%
) 

  

Adapted from: D’Alonzo et al. Ann Internal Med. 1991

68%

48%

34%



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

Copyright © American Heart Association
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Despite Improvements in Survival 

PAH is Still Associated With High Mortality 



D. Kylhammar et al. European Heart Journal (2017)







Hoeper M et al   Eur Respir J 2017; 50: 1700740



Boucly A et al. Eur Respir J 2017; 50: 1700889

Low-risk criteria achieved within a year 
• FC I-II

• 6MWD >440 m

• RAP <8 mmHg

• CI >2.5 L/min/m2



Boucly A et al. Eur Respir J 2017; 50: 1700889



Strange et al.: Pulmonary Circulation, January-March 2013
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Collaboration: PH Care- Local Care  

JACC 2015;65:1976–97


