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NU641 Case Study Week 14: Diabetes Mellitus
The first specific treatment goal for Rosa who has been diagnosed with diabetes mellitus will include lowering and maintaining glycaemic control. Specifically, the treatment will to achieve a Fasting Plasma Glucose (FPG) of between 70-125 mg/dL, Postprandial Glucose target of less than 180 mg/dL and Haemoglobin A1c (HbA1C) of less than 7%. According to Lartey et al., (2021)a fasting blood sugar level of between 70 mg/dL and 100 mg/dL is considered normal, from 100 to 125 mg/dL prediabetes and over 126 mg/dL as diabetes. The next goal will be to bring Rosa’s blood pressure to a target range of less than 130/80 mmHg. Furthermore, the treatment will seek to achieve optimum lipid goals for Rosa which will include lowering her Low-Density Lipoprotein (LDL) cholesterol to below 200 mg/dL, the High-density Lipoprotein (HDL) cholesterol to target levels of above 40 mg/dL, total cholesterol to a target level of below 200 mg/DL and triglycerides of a target level of below 150 mg/dL (Shi et al., 2021). Lastly, the treatment will seek to help Rosa achieve a gradual and sustainable weight loss to improve insulin sensitivity and overall health.
As part of Rosa’s recovery journey there are several dietary and lifestyle changes that I would recommend for Rosa. Since type 2 diabetes Mellitus is commonly associated with overweight or obesity and insulin resistance adopting a healthy diet and lifestyle should be a core part of the clinical management for the patient to achieve the recommended weight. Several changes in individual nutrients and foods and also dietary patterns will be recommended for Rosa. First, Rosa will be advised to minimize the intake of sugar sweetened soft drinks, refined grains, diet soft drinks, white rice and processed meet since there are associated with an increased risk of diabetes (Bekele et al., 2020). On the other hand, Rosa will be advised to adapt a diet that consists of leafy vegetables, total dietary products and whole grains since they are inversely associated with type 2 diabetes mellitus. Additionally, Rosa will be advised to moderate her alcohol intake since she notes that she drinks alcohol socially. The adoption of plant-based dietary patterns or vegetarian dietary patterns will also be recommended for Rosa since they are inversely associated with diabetes. Additionally, taking breakfast and avoiding taking snacks between main meals has been shown to reduce the risk of T2D. Since Rosa notes that she does not exercise, she will be encouraged to engage in 150 minutes of moderate-intensity exercise for at least 150 minutes every week. Usitupa et al., (2019) highlights that physical exercise can enhance recovery from diabetes due to the physiology surrounding glucose metabolism during physical activity. Physical activity increases the uptake of glucose into muscles because they are actively used. Additionally, physical activity makes the body rely more on carbohydrates to fuel the active muscles thereby lowering the blood glucose levels. 
The first-line drug that I would prescribe for Rosa would be metformin therapy taken with a meal starting with a low dosage of 500 mg twice each day, and increased by 500 mg daily every 1-2 weeks until the patient achieves the maximum tolerated dose (Baker et al., 2021). The medication has been shown to improve glycaemic control through several mechanisms.  First, it inhibits hepatic gluconeogenesis and increases glucose uptake by tissue by reducing the conversion of lactate and glycerol to glucose. Furthermore, metformin reduces the mitochondrial complex 1 activity leading to a reduction of reduced adenosine triphosphate and increased adenosine monophosphate content resulting to the inhibition of glycogenesis and increased fatty acid oxidation. Baker et al., (2021) highlights that unlike other glucose lowering medications, metformin does not cause hypoglycaemia and it is weight neutral making it appropriate for Rosa. Other reasons why this drug is appropriate for Rosa is that it does not only act as a glucose-lowering drug but also provides additional benefits including anti-inflammatory and anti-oxidative effects. Drzewoski & Hanefeld (2021) highlights that metformin slightly reduces body mass and arterial blood pressure in overweight and obese people. Based on the worldwide experience of metformin, it is generally safe and well-tolerated among T2DM patients. 
The specific education for Rosa based on the prescribed metformin include informing her that she should take the drug at the same time every day and as prescribed. Additionally, the tablets should be swallowed whole and not cut, crushed or chewed. It is also important to inform Rosa to maintain a card or a calendar to remind her of the schedule because the titrating doses will change weekly or after every other week. In case a dose is missed, it should be taken as soon it is remembered except in cases where time for next dosage is near (Robinson & Woo, 2020, p.573). Doses should not be doubled even in cases where the drug is missed and patients should resume taking the drug based on the schedule. The most prevalent adverse reactions for metformin is GI disturbances. Rosa will be advised to take them with rather than before meals if they occur Additionally, Rosa will be asked to inform the provider of the disturbances so that the dosage is maintained at that level till the reaction resolves. The patient will be advised to stop the drug if the GI disturbances includes vomiting or diarrhoea or the patient develops fever (Robinson & woo, 2020 p.573). Additionally, the use of metformin comes with a risk of dehydration which could lead to lactic acidosis and decreased renal function. Rosa will be taught the symptoms of lactic acidosis such as chills, dizziness, low blood pressure and weakness and to report them whenever they experience them. 
One of the adverse effects that would cause a change in the medication therapy would be lactic acidosis (Aroda & Ratner, 2018). Lactic acidosis occurs when there is a build-up of lactic acid in the blood and can occur in people who take excessive alcohol, those who have kidney disease, heart disease or liver disease. Although it is a medical emergency that should be treated in a hospital, the condition is rare. 
If Rosas HbA1c remains elevated at 8.8% after three months on metformin, the next step would involve adding a second medication to further improve the glycaemic control if the monotherapy fails to achieve the target 7% HbA1c levels. In this case sulfonylureas like Glipizide or gliclazide will selected as the second-line therapy. Gebrie et al., (2021) highlights that Sulfonylureas are recommended as the second-line treatment regimen in the management of T2DM although there are still used as first-line treatment rather than metformin. However, replacing metformin with sulfonylureas has been shown to increase the risk of ischaemic stroke, cardiovascular death and hypoglycaemia which increase the risk of mortality. However continuing metformin and then introducing sulfonylurea appears to be safer rather than switching completely to another drug. Additionally, the combination has been shown to be more effective compared to others. Gebrie et al., (2021) highlights that patients who received metformin-sulfonylurea medication therapy had 4.3 more chances of achieving the target HbA1c levels compared to those who received metformin-insulin therapy. 
One of the herbs that I would recommend to Rosa is fenugreek which is a seed that can help lower the blood sugar levels. It is used widely over the world especially in India, Europe, and China and Middle Eastern for medicinal purposes and also for cooking. Studies have demonstrated that the hypoglycaemic activity in Fenugreek is due to the trigonelline and fenugrecin present on the herb (Shabil et al., 2023). Additionally, the soluble fibres are known to stimulate the production of insulin from the pancreas. Clinical studies revealed that fenugreek seeds antidiabetic effect was because it increased insulin sensitivity while others reveal that the seed decreases postprandial insulin and glucose levels (Shabil et al., 2023). A longer use of the seeds have been shown to reduce the fasting plasma glucose and glycated haemoglobin (HbA1C). 
[bookmark: _GoBack]One potential drug-to-drug interaction is the interaction of metformin with alcohol (Takayama et al., 2022). Excessive alcohol intake should be avoided since it may increase the risk of a rare but life-threatening condition known as lactic acidosis. It is a condition that occurs when lactic acid builds up in the blood. 
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