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Three principal pathways are implicated 
in the pathogenesis of PAH*

Endothelin pathway    
•	�Endothelin is a component of disease progression in PAH.1

•	�The effects of excess endothelin include vasoconstriction, fibrosis, 
hypertrophy, and right ventricular strain and dysfunction.2-4

Prostacyclin pathway 
•	�Reduced levels of prostacyclin are found in the pulmonary  

vasculature of patients with PAH.5

•	�The addition of prostacyclin has been shown to play a pivotal role 
in the management of PAH.6,7

Nitric oxide pathway  
•	�Patients with PAH have evidence of decreased NO synthase  

expression, promoting vasoconstriction and cell proliferation.1 
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 Bonow RO, Mann DL, Zipes DE. Braunwald’s Heart Disease. 2 vols. 8th ed. Philadelphia, PA: Saunders Elsevier; 2008:1883-1914. 3. Giaid A, Yanagisawa M, 
Langleben D, et al. Expression of endothelin-1 in the lungs of patients with pulmonary hypertension. N Engl J Med. 1993;328:1732-1739. 
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Prostacyclin synthase expression is decreased in lungs from patients with severe pulmonary hypertension. Am J Respir Crit Care Med. 1999;159:1925-1932. 6. Vane 
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*Statements are based on observations reported from in vitro,      
 animal, and human trials. The clinical significance is unknown.
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Endothelin is an important component  
of disease progression in PAH*

Vascular remodeling  
and dysfunction

Origination1,2: 
vascular injury

Right ventricular  
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Increase in  
endothelin
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Endothelin’s effects3-5

Acute Chronic

Inflammation
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Cell proliferation

Fibrosis

Inflammation

Hypertrophy

ETA and ETB receptors mediate the 
pathology of PAH

ETA activity in PAH ETB activity in PAH

Cell proliferation6

Vasoconstriction5

Inflammation7

Cell proliferation6

Vasoconstriction5,6

Inflammation7

Fibrosis2,8

Hypertrophy4
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*Statements are based on observations reported from in vitro,      
 animal, and human trials. The clinical significance is unknown.



The function of endothelin receptors in PAH*

ETA

ETB

Endothelial cell

Endothelin

Smooth muscle cell

•	�Most commonly found on the vascular smooth muscle  
cell, ETA receptors mediate the effects of endothelin in 
proximal arteries1,2

•	On the endothelial cell, ETB receptors are downregulated2

•	�On the smooth muscle cell, ETB receptors are upregulated,2 
resulting in:

	 —Cell proliferation1,3	 —Hypertrophy2	 —Fibrosis3

	 —Vasoconstriction1,3	 —Inflammation3,4

•	�In normal physiology, ETB receptors regulate vasodilation 
on the endothelial cell and vasoconstriction on the smooth 
muscle cell2,3

1. Davie N, Haleen SJ, Upton PD, et al. ET(A) and ET(B) receptors modulate the proliferation of human pulmonary artery smooth muscle cells. Am J Respir 
Crit Care Med. 2002;165:398-405. 2. Kim NHS, Rubin LJ. Endothelin in health and disease: endothelin receptor antagonists in the management of pulmonary 
artery hypertension. J Cardiovasc Pharmacol Ther. 2002;7:9-19. 3. Kedzierski RM, Yanagisawa M. Endothelin system: the double-edged sword in health and 
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Blockade of  
endothelin  receptors  
may provide benefits
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Blockade of endothelin receptors*
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*Statements are based on observations reported from in vitro,      
 animal, and human trials. The clinical significance is unknown.



The role of endothelin
in pulmonary arterial hypertension (PAH)

PAH is a devastating and rapidly  
progressing disease

Symptomatic  
may include
• Inflammation1 
• Vasoconstriction1

• Fibrosis1

• Hypertrophy1

Presymptomatic 
may include
• Inflammation1 

Severely symptomatic 
may include
• Cell proliferation1 
• Plexiform lesions1

Risk factors and prevalence
•	�Congenital heart disease: 12% to 34%2

	 —�50% with a large VSD (>1.5 cm) may 
develop Eisenmenger syndrome3 

•	� IPAH: 6 per million4

•	�Connective tissue disease: 
	 —�Systemic sclerosis: 8% to 27%4 
	 —�Lupus: 0.5% to 14%5

•	�HIV: 0.5%4

•	�Drug abuse/toxins: 
	 —�Approximately 11% to 16% reported 

anorexigen use in an epidemiologic 
study of 579 PAH patients6

	 —�28.9% of IPAH patients reported 
stimulant use in a retrospective study 
of 340 PAH and PH patients7

Survival and time to diagnosis
•	�Median survival: 2.8 years  

without treatment8

	 —WHO FC I-II: 4.9 years8

	 —WHO FC III: 2.6 years8

	 —WHO FC IV: 6 months8

•	�Average time from onset of  
symptoms to diagnosis:  
2.2 years9
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