How common is
Pulmonary Arterial Hypertension (PAH)?
PAH is a very rare disease:

1

Affects 10 to 50 people per one million.

2

Approximately 500-1000 new cases diagnosed each year in the U.S.

3

More common in women than in men (approx. 4:1)

What is PAH?
An illustration of changes in the structure and function of pulmonary arteries and the right heart
with PAH.
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Three hemodynamic criteria from right heart catheterization (RHC):
1. Mean pulmonary arterial pressure (PAP) >20 mm Hg.
2. Pulmonary artery wedge pressure (PAWP) ≤15 mm Hg.
3. Pulmonary vascular resistance (PVR) ≥3 Wood units.

When might PAH be suspected?
Common clinical presentations of PAH:
• High-risk patients with shortness of breath.
• Progressive dyspnea that is not responding to usual treatments.
• Enlargement of the right atrium, enlargement of the right ventricle or dysfunction
on echocardiogram.
Symptoms:
• Shortness of breath (dyspnea).
• Fatigue.
• Swollen ankles and/or legs (edema).
• Light-headedness or fainting (presyncope or syncope).
• Ascites.
• Chest pain.
• Heart palpitations.
Risk factors and associated conditions:
• Female gender.
• Connective tissue diseases, most commonly systemic sclerosis, but also systemic lupus
erythematosus (SLE), mixed connective tissue disease (MCTD), Sjögren syndrome,
rheumatoid arthritis and others.
• Family history of PAH.
• Congenital heart disease.
• Liver disease.
• HIV infection.
• Methamphetamine use.
• Schistosomiasis.

How is PAH diagnosed?
History, symptoms, signs and/or
laboratory tests suggestive of PH

Signs of PAH on
echocardiogram

V/Q scan abnormal

Fast track referral of selected patients

Echocardiographic probability
of PH
High or intermediate

Low

Consider V/Q scan to
screen for CTEPH

Consider
other
causes
and/or
follow up

Consider left heart
disease (assess pretest
probability) and lung
disease

• Increased systolic pulmonary
arterial pressure (sPAP) or
tricuspid regurgitant (TR) jet.
• Right atrial and ventricular
enlargement.
• Right ventricular systolic
dysfunction.
• Flattening of interventricular
septum.
• Small left ventricle.
• Dilated pulmonary artery.

No clinically significant
left heart disease or lung
disease

Refer to PH expert center

When should patients be referred to
pulmonary hypertension (PH) centers?
• Unexplained dyspnea that is not responsive to conventional measures.
• Suspicion of PH or PAH, given the risk factors (e.g., connective tissue disease, methamphetamine
use, etc.).
• Echocardiogram results:
• Estimated RVSP ≥45 mm Hg without left heart disease.
• Right ventricular enlargement.
• Right ventricular dysfunction.

Find an accredited PH Care Center:
phassociation.org/phcarecenters/accredited-centers

How is PAH treated?
PAH is generally treated with upfront combination therapy from the following drug classes:
Endothelin
receptor
antagonists

Available
agents

Mechanism
of action

Adverse
events

Other

PDE5 inhibitors

sGC stimulator

Prostanoids

• Bosentan (PO).
• Ambrisentan (PO).
• Macitentan (PO).

• Sildenafil (PO).
• Tadalafil (PO).

• Riociguat (PO).

Inhibition of
endothelin
receptors decreases
vasoconstriction
and vascular
proliferation

Decreases the
clearance of NO,
leading to smooth
muscle relaxation

Stabilizes the sGCNO complex, leading
to increased cGMP
production

• Nasal congestion.
• Abnormal hepatic
function:
• Bosentan has
a black box
warning for liver
injury — monthly
LFTs required.
• Anemia (requires
CBC monitoring
quarterly).
• Edema (may
require diuretic
adjustment).

Decreases the
clearance of NO,
leading to smooth
muscle relaxation
• Nosebleeds.
• Headache and
visual changes.
• Dyspepsia.
• Flushing.
• Diarrhea.

• Headache.
• Dizziness.
• Dyspepsia/
gastritis.
• Nausea, diarrhea
or vomiting.
• Anemia.
• Gastroesophageal
reflux.
• Constipation.

• Flushing.
• Dizziness or
syncope.
• Headache.
• Diarrhea, nausea
or vomiting.
• Jaw and leg pain.
• Hypotension.
• Delivery site
complications (vary
according to route
of administration).

• Teratogenic
(requires dual
contraceptive
methods).

• Contraindicated
with the use of
nitrate.

• Contraindicated
with the use of
nitrate.
• Contraindicated
in pregnancy
and requires
contraception.
• Contraindicated
with PDE5
inhibitors.

• Rebound PH if
epoprostenol
delivery is
interrupted due to
short half-life.

Definitions:
CBC: complete blood count
IV: intravenous
LFT: liver function test
PDE5: phosphodiesterase type 5

PH: pulmonary hypertension
PO: oral
SC: subcutaneous
sGC: soluble guanylyl cyclase

• Epoprostenol (IV).
• Treprostinil (IV, SC,
PO, inhaled).
• Iloprost (inhaled).
• Selexipag (PO).
Increases production
of cAMP and
vasodilation and
reduces proliferation
and platelet
aggregation

What nonpharmacologic management
is key for patients with PAH?
Consider referral or counseling to facilitate:
Physical activity within symptom
limits.

Smoking cessation.

Supervised exercise rehabilitation
for those who are physically
deconditioned.

Low-sodium diet and fluid restriction.

Vaccinations against influenza,
pneumococcal pneumonia and
COVID-19.

Achieving ideal body weight.

Anxiety and depression screening.

Anxiety, depression and other mood
disorder management.

Advance directives and durable
power of attorney (DPOA).
This tool is supported by an educational grant from Actelion Pharmaceuticals, US, Inc., a Janssen Pharmaceutical Company
of Johnson & Johnson.

References
Frost, A., Badesch, D., & Gibbs, J., et al. (2019). Diagnosis of pulmonary hypertension. European Respiratory
Journal, 53(1). https://doi.org/doi:10.1183/13993003.01904-2018
Gaile, N., Humbert, M., & Vachiery, J. (2016). 2015 ESC/ERS Guidelines for the diagnosis and treatment of
pulmonary hypertension: The Joint Task Force for the Diagnosis and Treatment of Pulmonary Hypertension
of the European Society of Cardiology (ESC) and the European Respiratory Society (ERS): Endorsed by:
Association for European Paediatric and Congenital Cardiology (AEPC), International Society for Heart and Lung
Transplantation (ISHLT). European Heart Journal, 37(1), 67–119. https://doi.org/doi:10.1093/eurheartj/ehv317
Lau, E., Giannoulatou, E., Celermajer, D., & Humbert, M. (2017). Epidemiology and treatment of pulmonary arterial
hypertension. Nature Reviews Cardiology, 14(10), 603–614. https://doi.org/10.1038/nrcardio.2017.84
Simonneau, G., Montani, D., & Celermajer, D., et al. (2019). Haemodynamic definitions and updated
clinical classification of pulmonary hypertension. European Respiratory Journal, 53(1). https://doi.
org/10.1183/13993003.01913-2018

