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8. November 1865 in Vienna

The term endarteritis (inflammation of the vessel) 
deformans is used because this term is currently used by
many. The disease consists of an increase in the mass of
the inner vascular skin due to the outgrowth to a 
pseudomembranous connective tissue formation. 
However, it is not always caused by inflammation alone. 



Humbert M, Rosenkranz S et al., ESC/ERS Guidelines for the diagnosis and treatment of PH, 2022

Definition of PAH: Pathophysiology



Development of targeted drugs since 1995
3 signaling pathways - 5 drug groups

10 approved drugs
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Beckmann T et al., Strategizing Drug Therapies in PH for Improved Outcomes, 2022

Re-remodeling as a (new) treatment goal



Further potential therapeutic approaches

o Vasoaktive intestinal peptid (VIP Signaling)

o PDGF-Signaling (Imatinib,Seralutinib)

o BMPR II / TGF ß Signaling (Activin pathway Sotatercept) 

o Serotonin-Signaling

o Gen therapy …….





PAH



J Clin Invest
. 2005 Oct;115(10):2811-21.
doi: 10.1172/JCI24838.











Medicines for PAH Work in Different Ways

c-KIT, mast/stem cell growth factor receptor kit; cGMP, cyclic guanosine monophosphate; CSF1R, colony stimulating factor 1 receptor; ER, endothelin receptor; IV, intravenous; NO, nitric oxide; PAH, pulmonary arterial hypertension; PDE5, 

phosphodiesterase-5; PDGFR, platelet-derived growth factor receptor; PG, prostaglandin; PRA, prostacyclin receptor agonist; SC, subcutaneous; sGC, soluble guanylate cyclase. Blunted arrows indicate inhibition.



Seralutinib Targets Key Factors of Vascular Remodeling

16Galkin A et al. Eur Respir J. 2022;60(6):2102356.

BMPR2, bone morphogenetic protein receptor type 2; CSF1R, colony stimulating factor 1 receptor; PAH, pulmonary arterial hypertension; PASMC, pulmonary arterial smooth muscle cell; PDGFR, platelet-derived growth factor receptor. 

• Potent small molecule PDGFRα/β, CSF1R, and 

c-KIT kinase inhibitor (A)

• New mechanism of action that targets 

inflammatory, proliferative, and fibrotic 

processes implicated in pulmonary vascular 
remodeling

• First and only tyrosine kinase inhibitor 

intentionally designed as an inhaled treatment 

for PAH

− Administered by dry powder inhaler for 
deep lung deposition (B)

− Low oral bioavailability and rapid clearance 

characteristics to minimize systemic 

exposure to mitigate adverse events

Adapted from Frantz RP et al. Pulm Circ. 2021;11(4):20458940211057071. Distributed under the terms of the Creative Commons Attribution-

Non-Commercia l 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/). 

A. Seralutinib Mechanism of Action

B. Dry Powder Inhaler



Examples of Imaging (Torrey Study): Placebo vs. Seralutinib

Insets represent 1.3x magnification. ΔBV510ARatio, change in BV5A/BV10A ratio; ERA, endothelin receptor antagonist; FC, Functional Class; iPAH, idiopathic pulmonary arterial hypertension; PDE5-i, phosphodiesterase 5 (PDE5) inhibitor; PVR, 

pulmonary vascular resistance. 

Placebo patient

Female, 24 y, iPAH, FC II, treated with PDE5-i + prostacyclin

PVR change, dyne*s/cm5 (%) 283 (+65.4)

ΔBV510ARatio (% change) -0.70 (-28.9)

Seralutinib patient

Female, 58 y, iPAH, FC II, treated with ERA + PDE5-i + prostacyclin

PVR change, dyne*s/cm5 (%) -159 (-39.0)

ΔBV510ARatio (% change) +2.5 (+78.0)

Baseline Week 24 Baseline Week 24

The images shown are representative examples. The highlighted sections were chosen to illustrate changes in the pulmonary vasculature. 
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PROSERA Phase 3 Study of Inhaled Seralutinib in PAH

• Randomized, double-blind, placebo-controlled study to evaluate 

the efficacy and safety of inhaled seralutinib 

• 350 patients to be enrolled at ~160 sites globally

• Eligible patients randomized 1:1 to receive seralutinib or 

placebo BID by dry powder inhalation

Key Inclusion Criteria

• Adults ≥ 18 and ≤ 75 years old

• WHO Group 1 PH

• WHO FC II or III

• PVR ≥ 400 dyne·s/cm5

• Baseline 6MWD 150 − 475 m

• Either REVEAL Lite 2 Risk Score ≥5 OR NT-proBNP ≥300 ng/L 

OR PVR ≥800 dyne·s/cm5

• Stable treatment with at least one SOC PAH background therapy

6MWD, six-minute walk distance; BID, twice daily; BL, baseline; echo, echocardiogram; FC, Functional Class; NT-proBNP, N-terminal pro-brain natriuretic peptide; PH, pulmonary hypertension; PVR, pulmonary vascular resistance; 

RHC, right heart catheterization; SOC, standard of care; WHO, World Health Organization. NCT05934526. 

PROSERA study schema

Countries with PROSERA study sites
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Humbert et al., Sotacterept for the Treatment for PAH, NEJM 2021 

Mechanism of action of sotatercept: effects at the molecular level



STELLAR trial results
(selection)

Hoeper M, Grünig E et al., Phase III Trial of Sotatercept for Treatment of PAH, NEJM 2023
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What is new and hot
A personal summary

o Sotatercept first antiproliferative therapy
option, very effective but: 

− do not forget established therapy
− Long-term side effects not know
− There are further promising ideas
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Thank you for your attention and best regards from Hamburg



Questions ? 
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Pressure based analysis of Treprostinil Titration
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