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Pulmonary Arterial hypertension



Timeline PAH



History of PH and development of therapeutic drugs

1996-Epoprostenol 1stFDA-approved drug



Aggressive Afterload Lowering to Improve the RV

From sequential to initial up-front combination therapy



Mortality progress in PAH 



J Am Heart Assoc. 2022;11:e024969

12.9% of pts  died 

1.3%of pts  underwent lung transplantation

• 935 adult PAH  Pts enrolled in the PHAR between 2015 and 2020 

• Median age of 56 years; 76% women

1- year mortality 8%  

2- year mortality 16%  

3 -year mortality 21% 

1 - year mortality 7% 

2 - year mortality 17%  

3 - year mortality 20% 

Mortality in Pulmonary Arterial Hypertension in the Modern Era

All PAH Idiopathic and heritable PAH 



How do we move beyond disease control 
toward disease modification?



How do we move beyond disease control 
toward disease modification?

✓ Earlier diagnosis



CUD: chronic unexplained dyspnoea

Time to diagnosis of PAH 

Pulmonary Circulation. 2023;13:e12188.



The Impact of Time to Diagnosis and Treatment for Patients With PAH

Pulmonary Circulation, 2025; 15:e70208



Goal: detect disease before irreversible vascular remodeling
• High-risk population surveillance 

• AI-assisted screening 

• Digital phenotyping



How do we move beyond disease control 
toward disease modification?

✓ Earlier diagnosis 

✓ Individualized therapeutic strategies 



Clinical classification guides treatment strategy

Eur heart J 2022; 43:3618-3731 
Eur Resp  J 2023; 61:2200879



Am J resp Crit Care 2015 Nov 1;192(9):1111–1117

Response to PAH-specific therapies are variable





Precision Medecine



Clustering Patients with PH using the Plasma Proteome

Am J Respir Crit Care Med. 2025

Plasma levels of 7,288 proteins 

156 plasma proteins distinguished PAH from PH-KHD and 
healthy control subjects formed four clusters with diverse 5-

year survival rates 



UK Cohort  French cohorts

Clustering Patients with PH Using the Plasma Proteome

Am J Respir Crit Care Med. 2025



Enrichment of Platelet-Derived Growth Factor  
pathway in cluster 3

Enrichment of TGF-b pathway in cluster 1

Sotatercept?

Seralutinib?

Boucly A et al., Am J Respir Crit Care Med. 2025

Clustering Patients with PH  
Using the Plasma Proteome



The ultimate goal



How do we move beyond disease control 
toward disease modification?

✓ Earlier diagnosis 

✓ Individualized therapeutic strategies 

✓ Risk Stratification: Beyond Traditional Models  



RV
 function



J Am Heart Assoc. 2022;11:e024969

Mortality in Pulmonary Arterial Hypertension 
in the Modern Era



- RVEDA/LVEDA >1
- TAPSE/PAPs > 0.33
- all TR

- RVEDA/LVEDA ≤ 1
- TAPSE/PAPs ≤ 0.33
- all TR

- RVEDA/LVEDA >1
- TAPSE/PAPs ≤ 0.33

- RVEDA/LVEDA ≤ 1 
- TAPSE/ PASP ≥ 0.33

J Heart Lung Transplant 2024;43:1668–1676 

Right ventricular phenotyping to improve risk assessment at follow-up 



Eur Heart J 2026: 00, 1–12

Right ventricular phenotyping to improve risk 
assessment at follow-up 



Aggressive Afterload Lowering to Improve the RV

J Heart Lung Transplant 2018;37:365–75



Value of right heart haemodynamics for risk stratification at follow-up

ESC Heart Failure 2026: 13, 1–8



How do we move beyond disease control 
toward disease modification?

✓ Earlier diagnosis 

✓ Individualized therapeutic strategies 

✓ Risk Stratification: Beyond Traditional Models 

✓ Novel Therapeutic Targets 

  



Eur Respir J 2025; 66: 2401830 

Emerging pathways in PAH



Sotatercept: rebalancing growth‑promoting and growth‑inhibiting signaling



Efficacy and safety sotatercept, in a pooled analysis of 
PULSAR and STELLAR studies

Eur Respir J 2025 ;65(5):2401424



N Engl J Med 2025;392:1987-2000

Primary Composite End point: 

Death from any cause, Lung Transplantation, or Hospitalization 
lasting at least 24 hours for worsening PAH pulmonary arterial

ZENITH TRIAL

N Engl J Med  2025 Sep 30 

HYPERION TRIAL

The primary end point:  
composite of death from any cause, unplanned hospitalization for 

worsening PAH, atrial septostomy, lung transplantation, 
or deterioration in performance in exercise testing  

 



Treatment algorithm for pulmonary arterial hypertension
The Seventh World Symposium on 

Pulmonary Hypertension



ARTISAN: Mean PAP-Targeted Approach with Early and Rapid 
Treprostinil Therapy to Reverse RV Remodeling in PAH





Levels of clinical response in pulmonary arterial hypertension  

 

 Lancet Respir Med 2025; 13: 364–70 
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