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Epidemiology

CHD ~1/100 live 
birth

4-28% of CHD will 
develop 

pulmonary 
hypertension

Kaemmerer H 2020, Duffels MGJ 2007 



Physiopathology

𝑚𝑃𝐴𝑃 − 𝐿𝐴𝑝 = 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑏𝑙𝑜𝑜𝑑 𝑓𝑙𝑜𝑤 𝑥 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑣𝑎𝑠𝑐𝑢𝑙𝑎𝑟 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝐹𝑙𝑜𝑤 =
Δ 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒
𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒

Δ 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 = 𝑓𝑙𝑜𝑤 𝑥 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑚𝑃𝐴𝑃 = 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑏𝑙𝑜𝑜𝑑 𝑓𝑙𝑜𝑤 𝑥 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑣𝑎𝑠𝑐𝑢𝑙𝑎𝑟 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝐿𝐴𝑝

A cardiac catheterization is 
essential to measure 

pressures, flow and estimate 
resistance
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Opotowsky A 2015
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L-R shunts



𝑚𝑃𝐴𝑃 = 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑏𝑙𝑜𝑜𝑑 𝑓𝑙𝑜𝑤 𝑥 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑣𝑎𝑠𝑐𝑢𝑙𝑎𝑟 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝐿𝐴𝑝

L-R shunts



L-R shunts

https://www.congenital-heart-disease.ch



• Volume	+/- pressure	overload
→	Endothelial	dysfunction
→	Vasoconstriction
→	Thrombosis
→	Inflammation
→	Apoptosis	dysregulation
⇒	Pulmonary	vascular	disease

L-R shunts



Wacker J EMC 2018

L-R shunts



Van der Feen Eur Heart J 2017
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Van der Feen Eur Heart J 2017

L-R shunts



Ferrero P 2024

L-R shunts



Medical 
treatment Repair

Treat and repair
Repair and treat
Treat

Similar to iPAH
Medical 
treatment Similar to iPAH

Medical 
treatment

L-R shunts



Treatments target 3 distinct pathways: Prostacyclin, endothelin and nitric oxide

cAMP: cyclic adenosine monophosphate; cGMP: cyclic guanidine monophosphate; GTP; guanidine triphosphate.
1. Adapted from Pugliese S, et al. Am J Physiol Lung Cell Mol Physiol 2015; 308:L229–52; 2. Lau EMT, et al. Nat Rev Cardiol. 2017;14:603-14.

Vessel1 Therapeutic pathways2

Endothelin  
pathway

Pro-
endothelin-1

Endothelin-1

Selective ERA Dual ERA
(ambrisentan) (bosentan, 

macitentan)
ETB

ETA

Vasoconstriction and proliferation

Nitric oxide 
pathway

L-arginine

Nitric oxide

sGC stimulator
(riociguat) PDE-5

inhibitors
(sildenafil,
tadalafil)

sGC PDE5

GTP cGMP GMP

Vasodilation and anti-proliferation

Prostacyclin  
pathway

Arachidonic acid Prostacyclin

Prostacyclin Non-
analogs prostanoid

(epoprostenol, IP receptor
treprostinil, agonist

iloprost) (selexipag)

IP receptor

cAMP

Vasodilation and anti-proliferation

Endothelium

Smooth muscle cell
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Humbert Eur Resp J 2022

𝑚𝑃𝐴𝑃 = 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑏𝑙𝑜𝑜𝑑 𝑓𝑙𝑜𝑤 𝑥 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑣𝑎𝑠𝑐𝑢𝑙𝑎𝑟 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝐿𝐴𝑝

Left sided heart disease



https://www.congenital-heart-disease.ch

Left sided heart disease



Left sided heart disease

𝑚𝑃𝐴𝑃 = 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑏𝑙𝑜𝑜𝑑 𝑓𝑙𝑜𝑤 𝑥 𝑃𝑢𝑙𝑚𝑜𝑛𝑎𝑟𝑦 𝑣𝑎𝑠𝑐𝑢𝑙𝑎𝑟 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝐿𝐴𝑝

Pulmonary vasodilators contra-indicated in 
patients with isolated post-capillary pulmonary 
hypertension

Studies in CpcPH are awaited

Humbert Eur Resp J 2022
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Unclear/mixed mechanisms

Rosenzweig E 2019
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Univentricular heart

Veldtman G 2017



Univentricular heart

Gewillig M 2016

In Fontan with increased 
PVR, pulmonary 
vasodilators may be of 
interest



Future directions
• Pulmonary vasodilators use in Fontan patients
• Pulmonary vasodilators use in CpcPH
• Operability criteria in PAH-CHD

Thank you for your attention


