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Introduction
In this Paper the use of Nitrates, a class of medication, of which Nitroglycerin is a type, will be compared between two separate disease processes, Angina and Heart Failure. Angina is a type of chest pain that is caused by a decreased blood flow to the heart while Heart failure happens when the heart muscle does not pump blood as well. The focus of this paper will include how Nitrates work for each disease process, as well as nursing practice implications such as expected therapeutic outcomes, potential adverse outcomes, safety considerations for administration and patient teaching. In addition, the paper will compare differences and similarities of Nitrates in its application for each disease process. 
Background (Angina and Heart Failure)
As mentioned above Angina is a type of chest pain caused by decreased blood flow to the heart. Another name for it is Angina Pectoris and it can be described as heaviness, squeezing, tightness, pressure, or pain in the chest. Even though it is common it is not easy to distinguish from different types of chest pains like discomfort. There are four different types of Angina. The two major types are stable angina and unstable angina. The most common type of angina is stable angina, it happens with activity, goes away with medication or rest, lasts a short time and is often predictable. Unstable Angina is the most dangerous type. It occurs at rest and is unpredictable, it also does not go away with more rest or medication and lasts longer than stable angina. Symptoms include dizziness, nausea, shortness of breath, fatigue, sweating, abdominal pain and discomfort in the neck, teeth, jaw or back (Mayo Clinic, 2022).
Heart failure, also known as congestive heart failure, can be life threatening as it means the heart is not able to supply enough blood for the body due to a weak or damaged heart. Heart failure usually affects the left side of the heart but can also affect the right side or both. According to Ho and his associates, “Heart failure is a global public health problem, affecting ≈26 million people worldwide.1 In North America, acute decompensated heart failure (ADHF) is the leading reason for hospitalization and readmissions, with a prevalence of over 6 million persons” (2016, para. 4). Some causes include allergic reactions, blood clots in the lungs located in the lungs, any illness affecting the whole body, severe infections, viruses attacking the heart muscle and the use of some medications (Mayo Clinic, 2023a). Symptoms include chest pain, a rapid or irregular heartbeat followed by shortness of breath, severe weakness or fainting and coughing up white or pink, foamy mucus (Mayo Clinic, 2023a).
Discussion
To prevent Angina and treat symptoms of Heart Failure Nitrates can be used. They relax veins which means less blood is returning to the heart, reducing as a result the workload on the heart (Heart and Stroke Foundation of Canada, n.d.). Nitrates are vasodilators, they help widen blood vessels to make it easier for blood to flow through, and as a result the heart won’t have to work as hard reducing the risk for heart failure to occur. 
Nitroglycerin is a type of nitrate that helps relieve angina quickly and can be taken not only while experiencing angina but also when it is anticipated, it has been shown to increase activity tolerance in patients with stable angina (Hambrecht et al., 2013). The route of administration recommended for immediate relief of angina are sublingual and nitroglycerin spray (Hambrecht et al., 2013). Nitrates in general, in addition to being used for Angina can also be used for the treatment of congestive heart failure. In the past diuretics and digitalis were mainly used to treat Heart Failure but today when a patient is hospitalized, they are often provided with Nitrates in the intravenous route (Vizzardi et al., 2012). Both Angina and Heart Failure are caused by not enough blood supply, for this reason nitrates being vasodilators are beneficial in the treatment of these disease processes. The main difference is that in Heart failure the heart isn’t able to pump enough blood while in Angina the heart is not experiencing a problem but just needs an increase of oxygen supply to the heart. Nitrates work the same way in each disease process although the cause of the diseases is different both end in needing more blood to reach the heart or specifically to Heart Failure the whole body. 
Nitrates can be given in multiple different routes some examples that were mentioned earlier are sublingual, spray and intravenous, in addition to these routes they can also be given as tablets, capsules, ointments and patches (Hambrecht et al., 2013). This class of medication is very beneficial but also comes with its own set of adverse outcomes which include headaches, flushing, dizziness, fainting, low blood pressure (hypotension), irregular heart rhythms (arrhythmia), weakness, blurred vision, tachycardia, nausea, vomiting, skin rash or itching, tolerance (Elsevier, n.d.). 
Along with side effects there are a list of things that should be considered to ensure safety when taking this class of medications. For instance, alcohol should be avoided when taking medication as it can make the medication more effective, lowering blood pressure even more (Berger, 2022). Nitrates should also not be taken by clients who have hypersensitivity to nitrates, clients who have severe anemia, clients with traumatic head injury as the medication can increase intracranial pressure (Berger, 2022). In addition, they should be used cautiously in clients taking antihypertensive medications or that have hyperthyroidism, kidney or liver dysfunction (Berger, 2022). 
When teaching a patient who is taking nitrates medication like nitroglycerin the client should be advised to sit down while self-administering due to the potential side effect of hypotension, to take missed doses as soon as possible unless it almost time for the next one, not to double dose or discontinue abruptly, to be medication free 10-12hr/day and to keep tablets in their original containers as it decomposes when it is exposed to light or heat (Mayo Clinic, 2023b). In addition to these teaching, it is important to tell a patient that oral nitroglycerin tablets or sublingual should not be crushed or chewed as they become ineffective if swallowed and that patches should be rotated on different sites of the skin and placed on hairless areas, as well as to be removed at night to reduce the risk of developing tolerance (Mayo Clinic, 2023b). Lastly, Nitrates should not be used with erectile dysfunction drugs (Mayo Clinic, 2023b).
Conclusion
In this Paper the use of Nitrates was compared between two separate disease processes, Angina and Heart Failure. This paper discussed how Nitrates work, what they do, how they are taken, what to avoid while taking this specific class of medication, side effects and what education to provide regarding this medication. This paper focused on how nitrates work for Angina and Heart failure specifically and as a result it was able to demonstrate some differences and similarities in the application of Nitrates like nitroglycerin in each disease process.












References 
Berger, K. (2022, March 15). List of nitrates: Uses, common brands, and Safety Information - SingleCare. SingleCare. https://www.singlecare.com/drug-classes/nitrates 
Elsevier, Inc. (n.d.). Nitroglycerin: Uses & side effects. Cleveland Clinic. https://my.clevelandclinic.org/health/drugs/20423-nitroglycerin-sublingual-tablets 
Hambrecht, R., Berra, K., & Calfas, K. J. (2013, June 4). Managing your angina symptoms with nitroglycerin. Circulation. https://www.ahajournals.org/doi/full/10.1161/circulationaha.113.000821 
Healthwise Staff. (2022, January 10). Using nitroglycerin for angina. MyHealth.Alberta.ca Government of Alberta Personal Health Portal. https://myhealth.alberta.ca/Health/pages/conditions.aspx?hwid=hw85228spec 
Heart and Stroke Foundation of Canada. (n.d.). Nitrates (Nitroglycerin). Heart and Stroke Foundation of Canada. https://www.heartandstroke.ca/heart-disease/treatments/medications/nitroglycerin 
Ho, E. C., Parker, J. D., Austin, P. C., Tu, J. V., Wang, X., & Lee, D. S. (2016, February 12). Impact of nitrate use on survival in acute heart failure: A propensity-matched analysis. Journal of the American Heart Association. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4802454/ 
Mayo Foundation for Medical Education and Research. (2022, March 30). Angina. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/angina/symptoms-causes/syc-20369373 
Mayo Foundation for Medical Education and Research. (2023a, April 20). Heart failure. Mayo Clinic. https://www.mayoclinic.org/diseases-conditions/heart-failure/symptoms-causes/syc-20373142 
Mayo Foundation for Medical Education and Research. (2023b, July 1). Nitroglycerin (oral route, sublingual route) precautions. Mayo Clinic. https://www.mayoclinic.org/drugs-supplements/nitroglycerin-oral-route-sublingual-route/precautions/drg-20072863?p=1 
Vizzardi, E., Bonadei, I., Rovetta, R., D’Aloia, A., Quinzani, F., Curnis, A., & Dei Cas, L. (2012, February 9). When should we use nitrates in congestive heart failure?. Wiley Online Library. https://onlinelibrary.wiley.com/doi/full/10.1111/j.1755-5922.2012.00311.x 

