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Healthy PAH

Endothelial dysfunction

Chronic vasoconstiction

Smooth muscle cell and fibroblast
proliferation/migration



Endothelin pathway Nitric oxide pathway

Pro-endothelin-1

Endothelin-1
(vasoconstriction and 

proliferation)

L-arginine -> L-citrulline

Nitric oxide
(vasodilation and 
antiproliferation)

Arachidonic acid

Prostacyclin pathway

Prostacyclin
(vasodilation and 
antiproliferation)

1. Normal heart 2. The right ventricle adapts to 
increased afterload with hypertrophy

3. The right ventricle dilates to 
maintain stroke volume.
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CO

PAP

PVR/afterload

Symptom treshold

Asymptomatic,
compensated

Symptomatic,
compensated/
decompensating

Symptomatic,
decompensated



Consider other causes

History, symptoms and signs indicative of PH

Echocardiographic probability of PH
High or intermediateLow

Consider other causes Consider LV- and lung-disease

Signs of severe PH

V/Q scan
Mismatched perfusion?

Yes

Treat underlying disease

No

No

Yes No

CTEPH possible
RHC ± pulmonary angiography

RHC
mPAP ≥ 25 mmHg
PAWP ≤ 15 mmHg

PVR > 3WU

NoYes

PAH diagnosis likely
Specific diagnostic tests

Yes





Endothelin pathway Nitric oxide pathway

Endothelial cells

Smooth muscle cells

Pro-endothelin-1

Endothelin-1
(vasoconstriction and 

proliferation)

ET A ET B

Endothelin receptor 
antagonists

L-arginine -> L-citrulline

Nitric oxide
(vasodilation and 
antiproliferation)

cGMP
Exogenous

NO

PDE-5

PDE-5
inhibitor

sGC-
stimulator

Arachidonic acid

Prostacyclin pathway

Prostacyclin
(vasodilation and 
antiproliferation)

IP

cAMP

PGI2-
analogues

Selective
IP agonists



1995 2000 2005 2010 2015 2020

Epoprostenol (i.v.) Treprostinil (s.c.)

Iloprost (inh)

Treprostinil (i.v.)

Sildenafil (p.o.)

Bosentan (p.o.) Ambrisentan (p.o.)

Tadalafil (p.o.)

Treprostinil (inh)

Treprostinil (p.o.)

Macitentan (p.o.)

Riociguat(p.o.)

Selexipag (p.o.)

ERA

Prostanoids

PDE-5i

sGC stimulator

IP receptor agonists

Acute vasoreactivity test 
(IPAH,HPAH or DPAH)

CCB therapy Vasoreactive

Non-vasoreactive

Risk class assessment
Low or intermediate risk High risk

Initial mono-therapy or 
oral combination-therapy

Initial combination-
therapy including i.v. PCA

Inadequate clinical response

Double or triple
combination

Consider referal for lung
transplantation

Inadequate clinical response

Inadequate clinical response

Consider referal for lung
transplantation

Inadequate clinical response
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