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Case 1
New referral for abnormal echocardiogram
• 73-year-old woman with a history of polymyositis but no previous
label of chronic lung disease. She has been under a lot of personal
stress caring for her ailing husband who is now transitioning to
hospice and for his 101-year-old mother.
• She has had some atypical chest pain but no significant dyspnea,
orthopnea or paroxysmal nocturnal dyspnea.
• Spirometry in our office showed normal lung mechanics.
• Chest radiograph showed no acute infiltrates.
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Does she have Pulmonary hypertension?

/ Presentation Title

4

What is pulmonary hypertension?
Definition
• Since the 1st World Symposium on Pulmonary Hypertension
(WSPH) in 1973, pulmonary hypertension (PH) has been arbitrarily
defined as mean pulmonary arterial pressure (mPAP) ≥25 mmHg
at rest, measured by right heart catheterization. 1,2
• The definitive diagnosis of pulmonary hypertension (PH) requires
right heart catheterization (RHC). PH is confirmed when the mean
pulmonary artery pressure is ≥25 mmHg at rest. A mean
pulmonary artery pressure of 8 to 20 mmHg at rest is considered
normal, while a mean pulmonary artery pressure of 21 to 24
mmHg at rest has uncertain clinical implications. 3
1. Hatano S, Strasser T, eds. Primary Pulmonary Hypertension. Report on a WHO Meeting. Geneva, World Health
Organization, 1975.
2. Simonneau G et al J Am Coll Cardiol. 2013;62(25 Suppl):D34
3. Hoeper MM et al J Am Coll Cardiol. 2013;62(25 Suppl):D42
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What is pulmonary hypertension?
Disease features
•
•

Pulmonary hypertension (PH) is a disease characterized by elevated pulmonary
artery pressure (mean pulmonary artery pressure ≥25 mmHg at rest).
Symptoms and signs of pulmonary hypertension (PH) may be difficult to recognize
because they are nonspecific. Initially, patients present with exertional dyspnea
and fatigue. Because PH is progressive, the presentation evolves over time so that
patients may eventually develop the signs and symptoms of severe pulmonary
hypertension with overt right ventricular failure (eg, exertional chest pain or
syncope and congestion including peripheral edema, ascites, and pleural
effusion). The diagnosis is often delayed because the presenting features of PH
are frequently attributed incorrectly to age, deconditioning, or a coexisting or
alternate medical condition. As a result, PH is often not suspected until symptoms
become severe or serious. It has been estimated that more than 20 percent of
patients have symptoms of PH for longer than two years before it is recognized. 1
1. Brown LM et al Chest. 2011;140(1):19. Epub 2011 Mar 10
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What is pulmonary hypertension?
Diagnostic evaluation
• Diagnostic testing is indicated whenever pulmonary hypertension (PH) is suspected. The
purpose of the diagnostic testing is to confirm that PH exists, determine its severity, and
identify its cause. 1
• Right heart catheterization is necessary to confirm the diagnosis of PH and accurately
determine the severity of the hemodynamic derangements. Hemodynamic values of normal
recumbent adults are listed in the table.
• Doppler echocardiography alone may be misleading in the assessment of patients with suspected PH.
In a study of 65 patients with various types of PH, the pulmonary arterial pressure estimated by
Doppler echocardiography was at least 10 mmHg higher or lower than that obtained by right heart
catheterization (RHC) in 48 percent of patients and, in many cases, the difference in pulmonary artery
pressure determined by the two modalities was significantly greater than 10 mmHg. 2-4
• Right heart catheterization is helpful in distinguishing patients who have PH due to left heart disease,
such as systolic dysfunction, diastolic dysfunction, or valvular heart disease. An additional benefit of
right heart catheterization is that the presence and/or severity of a congenital or acquired left-to-right
shunt can provide additional information when noninvasive studies are not definitive using RA
oximetery.
1. 2015 ESC/ERS Guidelines for the diagnosis and treatment of pulmonary hypertension: The Joint Task Force for the Diagnosis and
Treatment of Pulmonary Hypertension.
2. Fisher MR et al Am J Respir Crit Care Med. 2009;179(7):615. Epub 2009 Jan 22
3. Rich JD et al Chest. 2011;139(5):988. Epub 2010 Sep 23.
4. Amsallem M et al J Am Soc Echocardiogr. 2016 Feb;29(2):93-102. Epub 2015 Dec 11
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Case 2
Complex pulmonary hypertension
• 68 y/o woman with ILD, CAD, PVD and PBC was seen in the
hospital for worsening edema, dyspnea, orthopnea and PND.
• Left heart cath showed stable disease with patent stents to OM3,
RCA and LAD and normal preserved LV EF.
• Echocardiogram showed good LVEF with RVSP in the 50s.
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Does she need specific treatment for
Pulmonary hypertension?
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Classification of pulmonary hypertension
Causes of pulmonary hypertension
• 68 y/o woman with ILD, CAD, PVD and PBC was seen in the
hospital for worsening edema, dyspnea, orthopnea and PND.
• Left heart cath showed stable disease with patent stents to OM3,
RCA and LAD and normal preserved LV EF.
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J Am Coll Cardiol 2013;62:D34–41
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Case 3
Young patient with PH
30 y/o woman from Guatemala with a prior history of Lupus, on
Plaquenil. Admitted with a history of worsening dyspnea.
Fairly benign physical exam.
Echocardiogram summary:
Normal left ventricular systolic function with a calculated ejection fraction of 55-60 %
Abnormal septal motion consistent with right ventricular pressure and volume overload.
The right-sided chambers are severely dilated. There is severe right ventricular systolic
dysfunction.
Moderate pulmonary hypertension with severe tricuspid regurgitation.
Elevated right atrial and central venous pressures.
When compared to the previous echocardiogram performed on June 2, 2017 there is
marked dilatation in the rightsided
chambers and right ventricular failure is suggested. Additionally, the pericardial effusion
has increased.
The results of this study were called to the referring provider
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How would we treat her Pulmonary
hypertension?
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Treating Pulmonary Hypertension
Treatment strategies
•
•
•
•
•

Treat the underlying problems (always an easy one).
Oxygen supplementation when indicated.
Pulmonary rehabilitation.
Transplant evaluation.
Pharmacological therapy:
• Advanced therapy is widely accepted for patients with group 1
PAH.
• Specific therapy should be considered on a case-by-case basis for
patients with group 3, 4 or 5 PH.
• Goals of therapy:
-

Exercise tolerance
Complications
Survival
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Treating Pulmonary Hypertension
Advanced therapy for PAH
• Advanced therapy is considered for patients who have World
Health Organization (WHO) functional class II, III, or IV PH despite
adequate primary therapy. 1, 2
• Agent categories:
• Calcium channel blockers
• Prostacyclin agonists
• Endothelin-receptor antagonists
• Nitric oxide-cyclic guanosine monophosphate enhancers:
- PDE-5 inhibitors
- Guanylate cyclase stimulant

1. Galie’ N et al J Am Coll Cardiol. 2013;62(25 Suppl):D60.
2. Taichman DB et al Chest. 2014;146(2):449
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Thank you

