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Cor pulmonale, or
right-sided heart
failure, is an
enlargement of
the right ventricle
due to high blood
pressure in the #
arteries of the lungs
usually caused by
chronic lung disease
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Facts About Cor Pulmonale

+ Develops when an occluded vessel impairs
the hearts ability to generate enough
pressure

+ This increased in pulmonary vascular
resistance progresses to pulmonary
hypertension, which increases cardiac
workload

+ Results in hypertrophy and dilation of right
ventricle

Acute cor pulmonale

Withatiuit vt right bsart
dlabedd

LA = left atriurn; LV = left ventricle; RA = right atrium; RV = right ventricle.
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NICE has released its updated 2018 guidelines on management of pulmonary hypertension and cor pulmonale. In this guideline, 'cor pulmonale' is defined as a clinical condition that is identified and managed on the basis of clinical features. It includes people who have right heart failure secondary to lung disease and people whose primary pathology
is salt and water retention, leading to the development of peripheral edema.Key Recommendations-Treating pulmonary hypertension Do not offer the following treatments solely to manage pulmonary hypertension caused by COPD, except as part of a randomised controlled trial: bosentan losartan nifedipine nitric oxide pentoxifylline
phosphodiesterase-5 inhibitors statins.Treating cor pulmonale Ensure that people with cor pulmonale caused by COPD are offered optimal COPD treatment, including advice and interventions to help them stop smoking. For people who need treatment for hypoxia, see the section on long-term oxygen therapy. Do not use the following to treat cor
pulmonale caused by COPD: alpha-blockers angiotensin-converting enzyme inhibitors calcium channel blockers digoxin (unless there is atrial fibrillation). Pulmonary artery hypertension occurs when there is a sustained elevation of the mean pulmonary pressure above normal physiologic values. This may then lead to cor pulmonale or enlargement of
the right ventricle due to any lung disease in the absence of left heart failure. When the ability of the right ventricle to compensate is overwhelmed, right-sided heart failure can occur. Pulmonary artery hypertension may be idiopathic (primary) or secondary to a variety of lung parenchymal diseases, airways disease, pulmonary circulatory disorders,
systemic illnesses, or thoracic mechanical abnormalities. Treatment strategies for cor pulmonale include supplemental oxygen, assisted mechanical ventilation, digoxin, and diuretics. Pulmonary vasodilator compounds should be used with caution because they can compromise gas exchange in cor pulmonale from secondary pulmonary hypertension.
Trials with digoxin and inotropic agents have been evaluated. Angiotensin-converting enzyme inhibitors have not shown significant utility, at least acutely. Anticoagulation may decrease mortality in some patients with pulmonary artery hypertension and cor pulmonale. Diuretics are used to decrease the elevated right ventricular (RV) filling volume in
patients with chronic cor pulmonale. Calcium channel blockers are pulmonary artery vasodilators that have some efficacy in the long-term management of chronic cor pulmonale secondary to primary pulmonary arterial hypertension (PAH). [25] US Food and Drug Administration (FDA)-approved prostacyclin analogues and endothelin-receptor
antagonists are available for treatment of pulmonary arterial hypertension (PAH). The beneficial role of cardiac glycosides, namely digitalis, on the failing right ventricle are controversial; these agents may improve RV function but must be used with caution and should be avoided during acute episodes of hypoxia. The main indication for oral
anticoagulants in the management of cor pulmonale is in the setting of an underlying thromboembolic event or PAH. Methylxanthines, like theophylline, can be used as an adjunctive treatment for chronic cor pulmonale secondary to chronic obstructive pulmonary disease (COPD). Besides the moderate bronchodilatory effect of methylxanthine, this
agent improves myocardial contractility, causes a mild pulmonary vasodilatory effect, and enhances diaphragmatic contractility. Diuretics are used in the management of chronic cor pulmonale, particularly when the RV filling volume is markedly elevated and in the management of associated peripheral edema. These agents may result in improvement
of the function of both the right and left ventricles; however, diuretics may produce hemodynamic adverse effects if they are not used cautiously. Excessive volume depletion can lead to a decline in cardiac output. Another potential complication of diuresis is the production of a hypokalemic metabolic alkalosis, which diminishes the effectiveness of
carbon dioxide stimulation on the respiratory centers and lessens ventilatory drive. The adverse electrolyte and acid-base effect of diuretic use can also lead to cardiac arrhythmia, which can diminish cardiac output. Therefore, diuresis, while recommended in the management of chronic cor pulmonale, needs to be used with great caution. Vasodilators
have been advocated in the long-term management of chronic cor pulmonale with modest results. Calcium channel blockers, particularly oral sustained-release nifedipine [26] and diltiazem, can lower pulmonary pressures, although these agents appear more effective in primary rather than secondary pulmonary hypertension. [27] Other classes of
vasodilators, such as beta agonists, nitrates, and angiotensin-converting enzyme (ACE) inhibitors have been tried but, in general, vasodilators have failed to show sustained benefit in patients with COPD, and they are not routinely used. A trial of vasodilator therapy may be considered only in patients with COPD with disproportionately high pulmonary
hypertension. Beta-selective agonists have an additional advantage of bronchodilator and mucociliary clearance effect. Right heart catheterization has been recommended during initial administration of vasodilators to objectively assess the efficacy and detect the possible adverse hemodynamic consequences of vasodilators. Epoprostenol, treprostinil,
and bosentan are prostacyclin (PGI2) analogues and have potent vasodilatory properties. [28] Epoprostenol is administered intravenously (IV). Treprostinil can be administered IV and subcutaneously (SC); the FDA has approved oral and inhaled formulations. Iloprost is commonly inhaled but requires frequent dosing. Of these prostacyclin analogues,
epoprostenol has been the most studied; it has been shown to improve survival in idiopathic pulmonary arterial hypertension as well as some benefit in other types of World Health Organization (WHO) classification group 1 pulmonary hypertension, particularly in patients with more severe functional status. [29] Selexipag is a prostacyclin receptor
agonist, which acts to vasodilate the pulmonary vasculature. It is administered orally and has been shown to reduce disease progression in PAH. [30] Bosentan and macitentan are mixed endothelin-A and endothelin-B receptor antagonists, whereas ambrisentan is a selective endothelin-A receptor antagonist. Endothelins are peptides that act via
vasoconstriction; thus, endothelin receptor antagonists indicated result in subsequent vasodilation. In clinical trials, bosentan improved exercise capacity, decreased rate of clinical deterioration, and improved hemodynamics. [28] The endothelin receptor antagonists are indicated in idiopathic pulmonary artery hypertension as well as pulmonary
hypertension secondary to connective tissue disorders (group I pulmonary hypertension). Common side effects include elevated liver function test findings. The PDES5 inhibitors function by preventing the degradation of cyclic GMP and subsequently prolonging the vasodilatory effect of nitric oxide. Of these, sildenafil has been intensively studied [31,
32, 33] and was approved by the FDA for treatment of pulmonary hypertension. Sildenafil promotes selective smooth muscle relaxation in lung vasculature. [34] Tadalafil and vardenafil are other PDES5 inhibitors also approved by the FDA for the treatment of PAH to improve exercise ability. [35] There are not enough data available yet regarding the
efficacy of these drugs in patients with secondary pulmonary hypertension, such as in patients with COPD. Riociguat is a soluble guanylate cyclase stimulant that mimics the function of nitric oxide as well as acts synergistically with it to promote vasodilation. Unlike other advanced therapies, riociguat has been FDA approved for the treatment of
group I pulmonary hypertension as well as group 4 pulmonary hypertension (chronic thromboembolic pulmonary hypertension). It was shown to improve exercise tolerance as well as reduce symptoms. [36] The use of cardiac glycosides, such as digitalis, in patients with cor pulmonale has been controversial, and the beneficial effect of these drugs is
not as obvious as in the setting of left heart failure. Nevertheless, studies have confirmed a modest effect of digitalis on the failing right ventricle in patients with chronic cor pulmonale. [37] This drug must be used cautiously, however, and should not be used during the acute phases of respiratory insufficiency when large fluctuations in levels of
hypoxia and acidosis may occur. Patients with hypoxemia or acidosis are at increased risk of developing arrhythmias due to digitalis through different mechanisms, including sympathoadrenal stimulation. In addition to bronchodilatory effects, theophylline has been reported to reduce pulmonary vascular resistance and pulmonary arterial pressures
acutely in patients with chronic cor pulmonale secondary to COPD. [38] Theophylline has a weak inotropic effect and thus may improve right and left ventricular ejection. Low doses of theophylline have also been suggested to have anti-inflammatory effects that help to control underlying lung diseases such as COPD. [39] As a result, considering the
use of theophylline as adjunctive therapy in the management of chronic or decompensated cor pulmonale is reasonable in patients with underlying COPD. Theophylline has a narrow therapeutic index, and adverse effects include seizures, tachycardia, and other cardiac arrhythmias. Anticoagulation with warfarin is recommended in patients at high
risk for thromboembolism. The beneficial role of anticoagulation in improving the symptoms and mortality in patients with primary PAH has been demonstrated in several studies. [40, 41, 42] The evidence of benefit, however, has not been established in patients with secondary PAH. Therefore, anticoagulation therapy may be used in patients with cor
pulmonale secondary to thromboembolic phenomena and with underlying primary PAH. Thrombolytic therapy is indicated in patients with acute cor pulmonale due to a pulmonary embolism resulting in hemodynamic instability. In some cases, thrombolytic therapy may be indicated in patients with severe RV dysfunction without resultant hypotension
to prevent further decompensation. [43] Thrombolytic agents, including tissue plasminogen activator (tPA), result in accelerated lysis of clots and can be administered systemically or via a catheter. As always, the risk of bleeding must be a strong consideration when using thrombolytic therapy.
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