
 
Diabetes 

 
 
Physiology of Serum Glucose Control 

• Serum glucose is maintained within a narrow range by the hormones insulin and 
glucagon. 

• Body prefers to use glucose as primary energy source. 
• Normal range: 60–100 mg/dL. 

– Usually tightly regulated by the body to remain between 80–90 mg/dL. 
• Two pancreatic hormones contribute to maintaining stable serum glucose levels. 

– Insulin 
▪ Acts to decrease blood glucose levels 

– Glucagon 
▪ Acts to increase blood glucose levels 

• Following a meal, about two thirds of glucose stored in liver and muscle cells as 
glycogen (storage form of glucose). 

• When glucose levels fall, glycogen broken down in process called glycogenolysis, and 
glucose is released into bloodstream. 

• Physiologic actions of insulin 
– Promotes entry of glucose into cells 
– Promotes for storage of glucose, as glycogen 
– Inhibits breakdown of fat and glycogen 
– Increases protein synthesis 
– Inhibits gluconeogenesis (production of new glucose from noncarbohydrate 

molecules) 

 



Insulin, glucagon, and blood glucose 
• Diabetes mellitus United States: 

• 1 in every 400 children and adolescents has diabetes.  
• 9.4% of all people 20 years or older have diabetes. 
• 25% of all people 65 years or older have diabetes. 
• 1.5 million new cases of adult diabetes are diagnosed each year. 

 
Pathophysiology of Diabetes Mellitus: 3 Types of Diabetes  

• Type 1 Diabetes  
• characterized by insufficient insulin synthesis by the pancreas, whereas type 2 

diabetes is characterized by insulin resistance in the target cells. 
• Less common form of diabetes 
• 5% to 10% of all patients with the disorder 
• Onset most frequently among children and young adults 
• Results from absolute lack of insulin secretion due to destruction of pancreatic 

beta cells 
▪ Destruction may result from combination of autoimmune, genetic, and 

environmental factors. 
• Produces dangerous and potentially life-threatening condition known as diabetic 

ketoacidosis (DKA) 
▪ Insufficient insulin results in fatty acids being used as primary energy 

source instead of glucose 
▪ Process produces ketones, which accumulate in blood 

• Insulin therapy required in order to survive 
• Type 2 diabetes 

• More common form 
• Representing 90% to 95% of all people with diabetes 
• Characterized by insulin resistance 

▪ Pancreas may be secreting sufficient amounts of insulin but target cells do 
not recognize it. 

▪ Blood glucose levels rise, causing pancreas to secrete even more insulin. 
• Insulin resistance 

▪ Hypersecretion leads to beta cell exhaustion, and ultimately, to beta cell 
death 

▪ Progression of disorder leads to insufficient insulin levels and insulin 
resistance 

• Risk factors 
▪ Family history of diabetes 
▪ Obesity BMI> 35 

• Management of disease 
▪ Initially treated with PO medications  
▪ Diet: blood sugars can reduce decrease DM coffee tea yogurt and berries. 

Dash diet or Mediterranean diet recommended. Use a diabetic dinner plate 
should have no more than a quarter filled with carbs 

▪ Exercise 60 minutes a day 



▪ Most patients with type 2 diabetes do not require insulin administration, at 
least initially 

– Condition can be managed with oral antidiabetic drugs 
▪ Loss of beta cells occurs over time and may require insulin administration 

• Gestational diabetes 
• Glucose intolerance 
• Onset, or first recognition, during pregnancy  
• Puts woman and fetus at risk 
• Woman at increased risk for diabetes 5 to 10 years after delivery 

• Complications of Diabetes Mellitus 
• Serious complications of chronic diabetes include neuropathy, nephropathy, 

retinopathy, and vascular disease. 
 
Insulin Therapy  

• Insulin is the cornerstone of therapy for patients with type 1 and gestational diabetes. 
• Insulin Therapy  
• Pharmacologic goal for patients with type 1 diabetes is to administer insulin as 

replacement therapy in normal physiological amounts 
• Fundamental principle  

• The right amount of insulin must be available to cells when glucose is present in 
the blood. 

• Doses of insulin are highly individualized for the precise control of blood glucose levels 
in each patient. 

• Primary adverse effect of insulin therapy is overtreatment. 
• Results in hypoglycemia 

• Prototype drug: Human Regular Insulin (Humulin R, Novolin R) 
• Therapeutic classification 

▪ Antidiabetic agent, pancreatic hormone 
• Pharmacologic classification 

▪ Short-acting hypoglycemic agent 
• Therapeutic effects and uses 

▪ Monotherapy to lower blood glucose levels in patients with type 1 
diabetes 

▪ In combination with oral antidiabetic agents in patients with type 2 
diabetes 

▪ Emergency treatment of DKA or hyperosmolar hyperglycemic state 
▪ Gestational diabetes 

• Mechanism of action 
▪ Insulin decreases blood glucose levels by increasing cellular uptake of 

glucose and stimulating storage of glucose as glycogen. 
▪ Inhibits release of glucagon 

• Adverse effects 
▪ Irritation at injection sites 

– Lipohypertrophy 
▪ Weight gain 

• Drug interactions 



▪ Agents that can produce hypoglycemia 
– Sulfonylureas, meglitinides, beta-adrenergic blockers, salicylates, 

anabolic steroids, MAOIs, alcohol 
▪ Dextrothyroxine, corticosteroids, epinephrine or norepinephrine, 

furosemide, thiazide diuretics 
• Drug interactions 

▪ ACE inhibitors  
▪ Many other drugs can influence blood glucose 

– The nurse should consult current drug references. 
• Herbal/Food 

▪ Potentiate hypoglycemic effect 
– Garlic, chromium, black cohosh, bitter melon, bilberry, ginseng, 

Potentiate hyperglycemic effect 
– Rosemary, cocoa 

• Insulin glargine is pregnancy category C; other forms of insulin are category B.) 
• Treatment of overdose 

▪ Concentrated source of glucose (dextrose), such as D5W or glucagon, by 
parenteral route 

 
• Insulin aspart (NovoLog) 

• More rapid onset of action and shorter duration of action than regular insulin 
 

• Insulin degludec (Tresiba): 
• A newer long-acting insulin analog approved for both type 1 and type 2 diabetes 
• Long duration of up to 42 hours 

▪ May be taken at any time of day, regardless of meals 
• Insulin detemir (Levemir) 

▪ Long-acting insulin with a slow onset and dose-dependent duration of action 
▪ Used to provide basal glycemic control 
▪ Not injected before meals to control postprandial hyperglycemia 
▪ Cannot be mixed with any other type of insulin 

 
• Insulin glargine (Basaglar, Lantus, Toujeo) 

• Recombinant insulin analog 
• Constant, long-duration insulin activity 
• Provides for the maintenance of steady blood levels 
• May also help improve the lipid profiles and A1C levels of type 2 diabetes when 

added to therapy 
• Given by subcutaneous injection only 
• Insulin Therapy  

 
• Insulin glulisine (Apidra) 

• 10–15 minute onset and short duration of 3 to 5 hours 
• Given by subcutaneous injection only 

 
 



• Insulin lispro (Humalog) 
▪ Rapid-acting analog of regular insulin 
▪ Helps control the rise in blood glucose brought on by a meal 
▪ Cannot be given IV; often used with insulin infusion pumps 

 
• Isophane insulin (Humulin N, NPH) 

▪ Only intermediate-acting insulin 
▪ Has slower onset of action (1 to 4 hours) than regular insulin  
▪ Duration of 18 to 24 hours 
▪ Used to provide a basal level of insulin coverage between meals and at 

night 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Drugs to Treat Type 2 Diabetes 
• All medications require some degree of pancreatic insulin secretion. 
• Not effective in treating type 1 diabetes 
• Treatment goals (AACE) 

• A1C level of 6.5% or less 
• FPG less than 110 g/dL 

• If glycemic control is not achieved with monotherapy, a second medication is added. 
 

 

 

 



 

 





 
 
Biguanides 

• Metformin (Glucophage) is the only drug in this class. 
▪ Preferred drug for managing type 2 diabetes due to effectiveness and 

safety 
• Antidiabetic Drugs for Type 2 Diabetes 
• Prototype drug: Metformin (Glucophage, Glumetza, others) 

• Therapeutic classification 
▪ Antidiabetic drug 

• Pharmacologic classification 
▪ Biguanide 

• Therapeutic effects and uses 
▪ Lowers blood glucose levels in patients with type 2 diabetes who are 

unable to control glucose levels by diet and exercise 



▪ Off-label to treat women with polycystic ovary syndrome 
• Mechanism of action 

▪ Reduces blood glucose levels by reducing gluconeogenesis, thereby 
suppressing hepatic production of glucose 

▪ Decreases intestinal reabsorption of glucose and increases the cellular 
uptake of glucose 

• Adverse effects 
▪ GI-related effects 

– Nausea, vomiting, abdominal discomfort, metallic taste, diarrhea, 
anorexia, moderate weight loss 

▪ Headache 
• Adverse effects 

▪ Dizziness 
▪ Agitation 
▪ Fatigue 

• Black box warning 
▪ Lactic acidosis 

• Contraindications/precautions 
▪ Severe CKD 
▪ Heart failure, liver failure, history of lactic acidosis 
▪ Concurrent serious infection 
▪ Any condition that predisposes patient to hypoxemia 

• Contraindications/precautions 
▪ 2 days prior to, and 2 days after, receiving IV radiographic contrast 
▪ Anemia, diarrhea, vomiting, dehydration, fever, gastroparesis, GI 

obstruction 
▪ Older adults 
▪ Hyperthyroidism, pituitary insufficiency, trauma 
▪ Pregnancy and lactation 

• Drug interactions 
▪ Alcohol 
▪ Captopril, furosemide, nifedipine 
▪ IV radiographic contrast 
▪ Amiloride, cimetidine, digoxin, dofetilide, midodrine, morphine, 

procainamide, quinidine, ranitidine, triamterene, trimethoprim, 
vancomycin 

• Drug interactions 
▪ Use with other antidiabetic drugs potentiates hypoglycemic effects 

• Herbal/Food 
▪ Vitamin B12 and folic acid 
▪ Garlic and ginseng 

• Pregnancy category B 
• Treatment of overdose 

▪ Hemodialysis 
• Antidiabetic Drugs for Type 2 Diabetes 

 



• Prototype drug: Repaglinide (Prandin) 
• Therapeutic classification 

▪ Antidiabetic drug 
• Pharmacologic classification 

▪ Meglitinide 
• Therapeutic effects and uses 

▪ Lowers blood glucose levels in patients with type 2 diabetes as an adjunct 
to diet and exercise 

• Mechanism of action 
▪ Lowers glucose levels by stimulating insulin release from pancreatic beta 

cells 
 
Thiazolidinediones 

• Reduce blood glucose by decreasing insulin resistance and inhibiting hepatic 
gluconeogenesis 

• Hypoglycemia does not occur with this class. 
• Antidiabetic Drugs for Type 2 Diabetes 
• Prototype drug: Rosiglitazone (Avandia) 

• Therapeutic classification 
▪ Antidiabetic drug 

• Pharmacologic classification 
▪ Thiazolidinedione 

 
Alpha-Glucosidase Inhibitors 

• Block enzymes in the small intestine are responsible for breaking down complex 
carbohydrates into monosaccharides. 

• Hypoglycemia may occur when these drugs are combined with insulin or a 
sulfonylurea. 

• Prototype drug: Acarbose (Precose) 
• Therapeutic classification 

▪ Antidiabetic drug 
• Pharmacologic classification 

▪ Alpha-glucosidase inhibitor 
 
Incretin Therapies 

• Incretin therapies offer a different approach to treating type 2 diabetes. 
• Glucagon-like peptide (GLP-1) acts rapidly to produce: 

• Increased amount of insulin secreted by pancreas 
• Decreased amount of glucagon secreted by pancreas 
• Delayed gastric emptying 
• Decreased food intake 

• Two groups 
• Activating GLP-1 receptor 
• Inhibiting dipeptidyl peptidase 4 (DPP-4) 

• Incretin Therapies  
• Prototype drug: Sitagliptin (Januvia) 



• Therapeutic classification 
▪ Antidiabetic drug 

• Pharmacologic classification 
▪ DPP-4 inhibitor, incretin enhancer 

 
Diabetic Drugs 

Metformin: 
• MOA: 

o Decreases hepatic glucose production 
o Decreases intestinal absorption of glucose 
o Improves insulin sensitivity 

• Side Effects: 
o GI Upset 

§ Diarrhea 
§ Nausea 
§ Vomiting 

o Weight gain/loss 
o Lactic acidosis 

• Precautions: 
o Black box warning: Risk of lactic acidosis resulting in death. Risk factors include 

renal impairment, concomitant use of certain drugs (e.g. topiramate), > 65 years 
old, excess alcohol intake. 

• Contraindications 
o Hypersensitivity 
o chronic heart failure 
o metabolic acidosis with or without coma 
o diabetic ketoacidosis (DKA) 
o severe renal disease 
o abnormal creatinine clearance resulting from shock 
o septicemia 
o myocardial infarction 
o lactation 

• Nursing Considering: 
o This is the preferred 1st line treatment for clients with T2DM 
o Clients may need to be titrated up on this medication to mitigate adverse effects 
o Avoid in chronic kidney disease (eGFR < 45) 

• Common Key Generics (Brand) 
o Metformin (Glucophage) 

 
 
 
Sulfonylurea 

• MOA: 
o Stimulates insulin release in pancreatic beta cells 

• Side Effects: 



o Hypoglycemia: These medications stimulate the release of insulin regardless of 
glucose intake. Taking alongside insulin dramatically increases hypoglycemic 
risk. 

o Weight gain 
o Sulfa allergies 
o Photosensitivity 

• Precautions: 
o Sulfa moiety contained in these compounds – avoid these medications in clients 

with sulfa allergies 
o Increased risk of hypoglycemia in clients with chronic kidney disease 

• Nursing Considering: 
o Hypoglycemia is less common with glipizide 
o Use with caution in clients on insulin 
o Use with caution in clients with “sulfa allergies” 
o Use with caution in clients with severe renal disease 
o Common Key Generics (Brands) 
o Glyburide (Glynase) 
o Glipizide (Glucotrol) 
o Glimepiride (Amaryl) 

 
 

 
Monitoring Blood sugar while on Insulin 



 

 
Dietary advice for Type II diabetes. 
 

The basic technique for following low GI guidelines is simply a "this for that” approach – i.e.: 
replacing high GI foods with low GI foods. One need not count numbers or do any sort of mental 
arithmetic to make sure they are eating a healthy, low GI diet. Some tips include: 



• Increasing the consumption of whole grains, nuts, legumes, fruit, and non-starchy 
vegetables 

• Decreasing the consumption of starchy high-glycemic index foods like potatoes, white 
rice, and white bread 

• Decreasing the consumption of sugary foods like cookies, cakes, candy, and soft-drinks 

Choose My Plate 
Choose My Plate replaces the retired USDA Food Pyramid and contains general, simple 
guidelines for healthy eating using a small plate to visually illustrate foods and portion control. 
An explanation and picture of the guide is listed earlier in this chapter.  
Mediterranean-Style Eating 
The Mediterranean-style eating pattern derived from the Mediterranean region of the world has 
been observed to improve glycemic control and cardiovascular disease risk factors. The 
Mediterranean eating pattern includes: 

• Vegetables, fruits, nuts, seeds, legumes, potatoes, whole grains, breads, herbs, spices, 
fish, seafood and extra virgin olive oil. Emphasis is placed on use of minimally processed 
foods, seasonal fresh and locally grown foods 

• Olive oil is the primary fat, replacing other fats and oils (including butter and margarine) 
• Total fat ranging from 25% to 35% of total energy, with saturated fat no more than 7% of 

calories 
• Low-to-moderate amounts of cheese and yogurt 
• Twice-weekly consumption of fish and poultry; approximately seven eggs/week 
• Fresh fruit as daily dessert; sweets only a few times/week 
• Red meat a few times/month (limited to 12 oz to 16 oz per month) 
• Regular physical activity to promote a healthy weight, fitness and well-being 
• Moderate consumption of wine, normally with meals; approximately two glasses/day for 

men and one glass/day for women 
 
 
Medications affecting someone’s ability to recognize hypoglycemia 

§ Beta-blockers have the potential for masking symptoms of hypoglycemia. The 
catecholamine-mediated neurogenic hypoglycemic symptoms masked by this class of 
medications include tremor and palpitations. 
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