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Abstract
Sarah is a female patient in her sixties with a medical history marred with diabetes mellitus, gout, cirrhosis, and a 30-pack annual smoking history. Sarah has been experiencing chest pains, one of the symptoms of pericarditis in the echocardiogram and was recently diagnosed with end-stage kidney disease. The patient’s physical examination revealed yellowish discoloration to the sclera and skin, multiple bruises, 2+ bilateral edema, and prolonged weakness. Sarah’s medications include Glisten, a new diabetes drug that causes ATP sensitive potassium channels to close, hence releasing insulin. The laboratory examination revealed low calcium, sodium, vitamin D, vitamin K, vitamin E, and vitamin A levels. The urine and stool sample results revealed gray stool with increased fat content and white urine color. Her hormonal level laboratory results showed low renin and aldosterone and elevated ADH. The blood PH was 7.28 and blood gases CO2 and HCO3 were 30 mmHG and 12mmoI/L respectively. Sarah’s blood pressure is 92/64 mmHG.


Physiology Case Analysis: End-Stage Kidney Disease
Introduction
The liver, pancreas, and kidneys have a physiological importance that aids in the appropriate functioning of the human body. First, the pancreas is a body organ situated in the upper left abdomen behind the stomach. The pancreas plays an important role in the conversion of the ingested food into fuel for the cells in the human body. It has two primary functions: exocrine function that aids in digestion and endocrine function for the regulation of blood sugar. Secondly, the liver is the biggest gland in the human body and is situated lower to the diaphragm and upper quadrant of the abdomen. In addition to the liver being an accessory digestive body organ, it also plays some roles in regulation and metabolism. Most human beings have two kidneys, bean-shaped organs that is situated on the sides of the spine at the back of the stomach. Their main purpose of the kidneys is to maintain an optimal blood composition to sustain good health.
Calcium and Sodium Imbalance
In hyponatremia, the sodium levels in the blood are very low. There are many causes of the low sodium levels, such as ingesting many fluids, cirrhosis, usage of diuretics, kidney failure, and heart failure. In Sarah’s case, the hyponatremia or low blood sodium levels might be caused by the elevated ADH levels, which leads to higher water retention, thus instigating the low concentration of sodium (Fadem, 2015). In hypocalcemia, the level of calcium in blood is very low.  The low calcium levels might result from problems with the parathyroid glands, diet, certain drugs, and kidney disorders. In Sarah’s case, the low Vitamin D levels can either due to inadequate consumption or exposure to sunlight. Low calcium levels arise in kidney failure patients where there is an inadequate Vitamin D available in the body.
Anemia
Anemia is a form of condition in which the patient’s blood has a lesser than-normal volume of red blood cells (hemoglobin). Sarah’s condition can be a sign of a serious condition like kidney disease which causes the body to generate less red blood cells. The laboratory result that shows the patient is suffering from anemia is the complete blood count. Often, the initial test used in the diagnosis of anemia is the CBC laboratory test that measures various parts of blood like red blood cell count. The usual hemoglobin range is defined as 12 to 15.50 g/dL among women while Sarah’s red blood cell count is considerably lower.
Causes of Hypotension
Low blood pressure is blood pressure that is low that the blood flow to the organs is inadequate. Sarah’s blood pressure is 92/64 mmHG which is attributed to the reduction of blood volume which causes sympatho-excitation, tachycardia, and vasoconstriction (Vincent, 2009). The sudden hypotension is normally accompanied by severe withdrawal of vasodilation, sympathetic activity, and relative bradycardia, the Bezold-Jarisch reflex in an attempt to establish hemostasis. The subtle variations in vasomotor tone in the hypovolemic condition can occasion the Bezold-Jarisch reflex.
Acid-Base Disorder
Metabolic acidosis is defined by occurrence of a lower serum bicarbonate concentration (range 22-28 mEq/L), though irregularly states can occur where serum bicarbonate is normalized with a raised anion gap (Kellum & Cerdá, 2013). Generally, the metabolic acidosis is related to a lower urine pH but dependent on the absence and presence of a respiratory alkalosis. Metabolic acidosis is manifested in most acute kidney patients when the GFR drops to lesser than 20% - 25% of the normal range. This causes her body to compensate by releasing more bicarbonate to return the blood pH back to normal levels.
ADH and Glucose Levels
The antidiuretic hormone is an important hormone that adjusts the water balance in the human body. Patients with kidney failure produce less or no urin, since the ADH in kidney failure patients is elevated than inthe  general population. In Sarah's case, the body typically secretes more ADH to produce less urine such that lesser toxins and body wastes can be eliminated from the human body. Sarah has a history of diabetes which means that the blood glucose levels are exceedingly high which damages the kidneys over time.
Low Vitamin, Renin, and Aldosterone levels
The renin-angiotensin system is the most dominant endocrine system in the human body, and is important in the regulation of the renal function, fluid homeostasis, and the vascular tone. Renin cleaves a blood protein known as angiotensinogen to produce angiotensin I, that is converted by another enzyme into angiotensin II. The Angiotensin II makes the vessels to contract which stimulates the production of aldosterone. In the end, this increases blood pressure and normalizes the sodium and potassium levels.
Hormonal Response to low Calcium Levels
[bookmark: _GoBack]The blood calcium levels are regulated by a hormone known as parathyroid hormone that acts on the kidneys, bones, and intestines to maintain constant levels (Olgaard, Salusky & Silver, 2010). PTH is secreted by the parathyroid glands that regulate the blood calcium whenever the levels are low. The PTH rises blood calcium through the stimulation of osteoclasts that breaks down the bone to discharge calcium into the blood. PTH also increases blood calcium through growing the quantity of calcium that is resorbed by the kidneys prior to its excretion in the urine. PTH triggers the creation of calcitriol that increases the concentration of dietary calcium via the intestines to increase the blood calcium levels.
Physiological Symptoms Review
The patient’s physical examination revealed yellowish discoloration to the sclera and skin, multiple bruises, 2+ bilateral edema, and prolonged weakness. Based on the physiological review of the physical symptoms provided, Sarah seemingly suffers from liver cell failure. Jaundice is formed when there is excess bilirubin in the body. Bilirubin is a type of yellow pigment that is formed bythe  breakdown of the dead red blood cells by the liver. The liver usually eliminates bilirubin with old red blood cells (Abdel-Rahman, Balogun, & Balogun, 2014).
Stool and Urine Sample
The urine and stool sample results revealed gray stool with increased fat content and white urine color. The whitish urine sample could be attributed to bacterial infection or crystals of minerals like calcium in urine. The gray stool withhigh fatt content can be attributed to obstruction of the bile outflow from the liver as a result of liver failure which causes fullness, pain in the upper abdomen, jaundice, and nausea.
Glisten Medication
The Glisten drug is an example of sodium glucose transporter 2 inhibitors, a form of injectable medications, which help in the augmented production of insulin in the human body.  The glisten medication prompts the pancreas cells to produce insulin that stimulates the cells to ingest glucose from the human blood.
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