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Objectives

• Learn the differences between Type 1 and Type 2 
Diabetes

• Management of the diabetic patient
• Dextrose vs. Glucagon
• The pathophysiology, s/s and assessment and 

management of hyper/hypothyroid
• Type of diabetic neuropathy
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Diabetes

• Diabetes is a disorder characterized by 
hyperglycemia or elevated blood glucose 
(blood sugar).   

• It is the most common endocrine disorder.
• There are two types of diabetes, one caused 

by insulin deficiency and the other by insulin 
resistance.
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Presenter Notes
Presentation Notes
Diabetes is a disorder characterized by hyperglycemia or elevated blood glucose (blood sugar).  Our bodies function best at a certain level of sugar in the bloodstream.  If the amount of sugar in our blood runs too high or too low, then we typically feel bad.  Diabetes is the name of the condition where the blood sugar level consistently runs too high. Diabetes is the most common endocrine disorder.  Sixteen million Americans have diabetes, yet many are not aware of it.  African Americans, Hispanics and Native Americans have a higher rate of developing diabetes during their lifetimes.  Diabetes has potential long-term complications that can affect the kidneys, eyes, heart, blood vessels and nerves.Although doctors and patients alike tend to group all patients with diabetes together, the truth is that there are two different types of diabetes which are similar in their elevated blood sugar, but different in many other ways.



Diabetes

The Classic Symptoms Other Symptoms Might Include 
Polyphagia (frequently hungry) Blurred vision 
Polyuria (frequently urinating) Fatigue 
Polydipsia (frequently thirsty) Weight loss 

 Poor wound healing (cuts, 
scrapes, etc.) 

 Dry mouth 
 Dry or itchy skin 
 Impotence (male) 
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Presenter Notes
Presentation Notes
Normal Regulation of �Blood GlucoseDiabetes is correctly divided into two major subgroups:  Type 1 diabetes and Type 2 diabetes.  This division is based upon whether the blood sugar problem is caused by insulin deficiency (Type 1) or insulin resistance (Type 2).  Insulin deficiency means there is not enough insulin being made by the pancreas due to a malfunction of their insulin producing cells.  Insulin resistance occurs when there is plenty of insulin made by the pancreas (it is functioning normally and making plenty of insulin) but the cells of the body are resistant to its action which results in the blood sugar being too high.



Type 1 Diabetes

More than 700,000 Americans 
have this type of diabetes 
characterized by the onset in  
young persons (average age at 
diagnosis is 14).
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Presenter Notes
Presentation Notes
It has been estimated that the yearly incidence of Type 1 diabetes developing is 3.7 to 20 per 100,000.  More than 700,000 Americans have this type of diabetes.  This is about 10 percent of all Americans diagnosed with diabetes ... the other 90 percent have Type 2 Diabetes. 



Type 1 Diabetes

Type 1 diabetics are less likely to have family members 
affected with diabetes than Type 2.
Type 1 diabetes usually develops due to an autoimmune 
disorder. 
Type 1 diabetes must be treated with insulin shots.
The amount of insulin must be balanced with food 
intake and daily activities.
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Presenter Notes
Presentation Notes
Type 1 Diabetics are less likely to have family members affected with diabetes than Type 2.  Less than 4% of parents and 6% of siblings of a person with diabetes also had diabetes.  In identical twins, less than 50% of the siblings of a person with Type 1 also had diabetes vs almost 100% of siblings of people with Type 2.  Children of Type 1 diabetic fathers are more likely to develop Type 1 autoimmune diabetes than children of Type 1 diabetic mothers. 



Type 2 Diabetes

Type 2 diabetes is more common than Type 1 and 
usually develops in middle age or later.
Type 2 diabetes tends to be fairly hereditary. 
The degree of obesity also seems to be a factor.
The keys to disease management are diet, exercise, 
weight loss, oral anti-hyperglycemic agents and 
possibly insulin.
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Presenter Notes
Presentation Notes
Type 2 Diabetes is more common than Type 1 Diabetes.  Whereas Type 1 Diabetes was characterized by the onset in young persons (average age at diagnosis is 14), Type 2 Diabetes usually develops in middle age or later.  This tendency to develop later in life has given rise to the term "adult-onset diabetes."  The typical Type 2 Diabetes patient is overweight although there are exceptions.  In contrast to Type 1 Diabetes, symptoms often have a more gradual onset.  Type 2 Diabetes is associated with insulin resistance rather than the lack of insulin as seen in Type 1 Diabetes.  This often is obtained as a hereditary tendency from one's parents.  Insulin levels in these patients are usually normal or higher than average but the body's cells are rather sluggish to respond to it.  This lack of insulin activity results in higher than normal blood glucose levels. 



Insulin

• Insulin is a hormone produced by the 
pancreas that regulates the level of 
glucose, a simple sugar that provides 
energy, in the blood. 

• Insulin is closely related to glucagon, 
another hormone secreted by the 
pancreas. 
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Presenter Notes
Presentation Notes
Insulin is a hormone.  And like many hormones, insulin is a protein.  Insulin is a hormone produced by the pancreas  that regulates the level of glucose, a simple sugar that provides energy, in the blood. The human body requires a steady amount of glucose throughout the day, and that glucose comes from the foods we eat.  Obviously, though, we don't spend our entire day eating a bit of food at a time to maintain a steady stream of glucose.  This is where insulin comes into play.When glucose levels are high, insulin stimulates cells in the liver, muscles and fat. Liver and muscle cells combine glucose into a compound called glycogen, essentially storing the energy for later use.   Insulin is closely related to glucagon, another hormone secreted by the pancreas.  Glucagon is called into action when blood-sugar levels are low.  It stimulates the liver and muscles so that they will break down the glycogen that was created through the intervention of insulin.  Together, insulin and glucagons represent a complete cycle of blood-glucose control. Insulin works in the body day after day, without anyone giving it much thought.  In fact, most people don't know anything about insulin until they learn that they, or someone in their family, has diabetes.  Since insulin is such an integral component to body function, it is vital that diabetes be carefully controlled to prevent organ damage.



Types of Insulin
Name Type Onset Peak Duration

Humalog 
(Lispro) Rapid 5-15 minutes 30-75 minutes 2-3 hours

Apidra 
(glulisine) Rapid 5-15 minutes 30-75 minutes 2-4 hours

Novolog 
(Aspart) Rapid 10-20 

minutes 1-3 hours 3-5 hours

Regular (R) Short-Acting 30 minutes 2-5 hours 5-8 hours
NPH (N) Intermediate 1-3 hours 6-12 hours 16-24 hours
Lente (L) Intermediate 1-3 hours 6-12 hours 16-24 hours

Ultralente (U) Long-Acting 3-5 hours 8-14 hours 18 hours

Glargine Lantus Very Long-
Acting 1 hour Evenly for 24 

hours 24-28 hours

NPH & Regular 
Mixed in 

either 50/50 
mix, or 

70/30 mix

Premixed 30-60 
minutes 2-12 hours up to 18 

hours
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Presenter Notes
Presentation Notes
Before the discovery of insulin in 1921, everyone with Type 1 diabetes died within a few years after diagnosis.  The goal of diabetes management today is to keep levels of blood glucose, blood pressure and cholesterol as close to normal ranges as safely possible.  Blood glucose levels must be closely monitored through frequent checks. More than 20 types of insulin products are available.  The decision as to which insulin to choose is based on the patient's lifestyle (including type and amount of exercise), a physician's preference and experience, and the person's blood sugar levels.  Many people take at least two types, typically one during the day and one at nighttime. Among the criteria considered in choosing insulin are onset, peak time and duration of action.  Onset is the length of time before insulin reaches the bloodstream and begins lowering blood glucose.  This factor can be affected by the place on the body where the injection is given.  Peak time is when insulin is at maximum strength.  Duration is how long it will be in the bloodstream and able to lower blood glucose.



The insulin pump & other 
delivery routes

Currently, patients can deliver insulin by 
syringe, pen, infusion set and insulin pump. 
The Insulin Pump:
• Becoming more popular
• Small electronic device which attaches 

subcutaneously
• Usually changed every two to three days
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Insertion Sites



Got pump? ….

Do not touch the pump!
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Presenter Notes
Presentation Notes
If you have a patient that has an insulin pump — Do Not Touch It………You may think it makes sense for you to turn it off or disconnect it, but because you are not trained on that pump, it is too risky for you to be playing with it.  Just follow your SOP’s and make sure Medical Control is aware of patient status (per System policy). 



Did someone say dextrose?

• Should all hypoglycemic patients get dextrose 
IV?  Not necessarily.  If your patient is awake 
and able to swallow, administering a rapidly 
acting oral carbohydrates will increase blood 
glucose effectively.

13

Presenter Notes
Presentation Notes
Dextrose should be administered IV/IO per local protocols.  When dextrose administration seems likely, start the IV in a large, more proximal vein (not in the hand).  Confirm patency of the vascular access line before infusing hypertonic dextrose.  Lower the IV bag and look for a flashback in the chamber.  Hypertonic dextrose will cause tissue necrosis if it infiltrates.  Notify ED staff immediately if the IV infiltrates while dextrose is being pushed. 



Glucagon

• If no IV/IO dextrose is available, administer 
Glucagon 1 mg IM/IN for adults (.03 mg/kg 
IM/IN, not to exceed 1mg for peds).  Observe 
and record responses to treatment. Recheck 
glucose level in five minutes.  Remember that 
IM glucagon raises glucose more slowly than IV 
dextrose.  Contact Medical Control if needed.
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Presenter Notes
Presentation Notes
Remember:  Dextrose can only be given IO ten minutes after Glucagon is administered IM and the blood sugar is still ≤20 (per System policy).



Hypoglycemia

Occurs when there is not enough glucose 
circulating in the blood stream.  Usually below 
60 on the glucose monitor.  
Risk factors:
• too much insulin, too little food
• Increased activity
• Increased alcohol consumption
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Hypoglycemia (signs and symptoms)

• Hunger

• Agitation, irritability, combative behavior

• Altered mentation or confusion

• Nausea

• Weakness

• Tachycardia

• Cool, clammy, pale skin

• Slurred speech

• Often rapid onset

• Seizures and coma in severe cases
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Hypoglycemia 

Treatment is aimed at increasing blood glucose 
levels.  The treatment may include, oral 
glucose, Glucagon IM or IN, or Dextrose 50% 
administered IV
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Diabetic Ketoacidosis (DKA)

What is diabetic ketoacidosis (DKA)?
Diabetic ketoacidosis (DKA) is a life-threatening 
condition that develops when cells in the body 
are unable to get the sugar (glucose) they need 
for energy, such as when a diabetic does not 
take enough insulin. 
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Presenter Notes
Presentation Notes
Without insulin, the body cannot use sugar for energy.  When the cells do not receive sugar, the body begins to break down fat and muscle for energy.  When this happens, ketones, or fatty acids, are produced and enter the bloodstream, causing the chemical imbalance (metabolic acidosis) called diabetic ketoacidosis. 



What causes DKA?

Ketoacidosis can be caused by not taking enough 
insulin, having a severe infection or other 
illness, becoming severely dehydrated, or some 
combination of these factors.  It can occur in 
people who have little or no insulin in their 
bodies (mostly people with Type 1 diabetes, but 
it can happen with Type 2 diabetes as well) 
when their blood sugar levels are high. 
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What are the symptoms of DKA?

The blood sugar may be quite high before symptoms appear.  
These include:
• Flushed, hot, dry skin
• Blurred vision
• Drowsiness or difficulty waking up.  Young children may lack 

interest in their normal activities 
• Rapid, deep breathing (compensating for acidotic state)

• A strong, fruity breath odor (similar to nail
polish remover or acetone)

• Loss of appetite, abdominal pain,
vomiting, intense thirst

• Confusion
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How is it treated?

When ketoacidosis is severe, it must be treated in the 
hospital, often in an intensive care unit.  Treatment involves 
giving insulin and fluids and closely monitoring electrolytes.  
It can take several days for the blood sugar level and fluid 
status to return to a safe range. 

Prehospital treatment includes IV saline and rapid transport
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Who is at risk for DKA?

People who have Type 1 diabetes are at risk for DKA if they 
do not take enough insulin, have a severe infection or other 
illness, or become severely dehydrated.

22



Diabetic Neuropathy

There are three kinds of diabetic neuropathy.

• Peripheral neuropathy

• Autonomic neuropathy 

• Focal neuropathy
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Presenter Notes
Presentation Notes
There are three kinds of diabetic neuropathy.Peripheral neuropathy is damage to peripheral nerves.  These are the nerves that sense pain, touch, hot, and cold.  They also affect movement and muscle strength.  The nerves in the feet and lower legs are most often affected.  This type of nerve damage can lead to serious foot problems.  The damage usually gets worse slowly, over months or years. Autonomic neuropathy is damage to autonomic nerves.  These nerves control things like your heartbeat, blood pressure, sweating, digestion, urination, and sexual function. Focal neuropathy affects just one nerve, usually in the wrist, thigh, or foot.  It may also affect the nerves of your back and chest and those that control your eye muscles.  This type of nerve damage usually happens suddenly. 



What causes diabetic neuropathy?

• Over time, high blood sugar levels from diabetes can 
damage nerves throughout the body.  The higher the blood 
sugar levels, the more likely the nerve damage.  

• The older a person gets, and the longer he has diabetes, 
the more likely the nerve damage.  People with diabetes 
who drink too much alcohol are also more likely to have 
nerve damage. 

• About half of all people with diabetes end up getting 
diabetic neuropathy
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Hyperglycemic hyperosmolar  
nonketotic coma (HHNKC) 

• Serious complication of type 2 diabetes, most 
often occurring in those who are non-insulin 
dependent 

• HHNKC is caused by severely elevated blood 
glucose levels, usually over 600 mg/dl. 
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Presenter Notes
Presentation Notes
Symptoms can include weakness, increased thirst, nausea, lethargy, confusion and ultimately, convulsions, and coma. Onset of these symptoms can be slow and insidious, building over a period of days or weeks.HHNKC frequently happens in the elderly and is usually precipitated by another illness, such as infection or flu, or sometimes a chronic condition such as congestive heart failure or renal failure. HHNKC is an emergency that requires immediate medical care.



On to the thyroid …. 26



Thyroid Facts

• Biggest gland in the neck
• Wraps around the trachea
• Under the control of the pituitary gland
• Regulates the body’s metabolism
• Changes iodine into hormone
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Presenter Notes
Presentation Notes
The thyroid gland is the biggest gland in the neck.  It is situated in the anterior (front) neck below the skin and muscle layers.  The thyroid gland takes the shape of a butterfly with the two wings being represented by the left and right thyroid lobes which wrap around the trachea.  The sole function of the thyroid is to make thyroid hormone.  This hormone has an effect on nearly all tissues of the body where it increases cellular activity.  The function of the thyroid therefore is to regulate the body's metabolism.Another function of the thyroid gland is to take iodine, found in many foods, and convert it into thyroid hormones:  thyroxine (T4) and triiodothyronine (T3).  Thyroid cells are the only cells in the body which can absorb iodine.  These cells combine iodine and the amino acid tyrosine to make T3 and T4.  T3 and T4 are then released into the blood stream and are transported throughout the body where they control metabolism (conversion of oxygen and calories to energy).  Every cell in the body depends upon thyroid hormones for regulation of their metabolism.  The normal thyroid gland produces about 80% T4 and about 20% T3, however, T3 possesses about four times the hormone "strength" as T4. �The thyroid gland is under the control of the pituitary gland, a small gland the size of a peanut at the base of the brain (shown here in orange).  When the level of thyroid hormones (T3 & T4) drops too low, the pituitary gland produces Thyroid Stimulating Hormone (TSH) which stimulates the thyroid gland to produce more hormones.  Under the influence of TSH, the thyroid will manufacture and secrete T3 and T4 thereby raising their blood levels.  The pituitary senses this and responds by decreasing its TSH production.  One can imagine the thyroid gland as a furnace and the pituitary gland as the thermostat.  Thyroid hormones are like heat.  When the heat gets back to the thermostat, it turns the thermostat off.  As the room cools (the thyroid hormone levels drop), the thermostat turns back on (TSH increases) and the furnace produces more heat (thyroid hormones) 



Hypothyroidism

Hypothyroidism is a condition in which the 
body lacks sufficient thyroid hormone (T3, 
T4 and TSH)

Since the main purpose of thyroid hormone 
is to "run the body's metabolism," it is 
understandable that people with this 
condition will have symptoms associated with 
a slow metabolism.
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Symptoms of Hypothyroidism

• Fatigue, weakness
• Weight gain or increased difficulty losing weight
• Coarse, dry hair and/or hair loss
• Dry, rough pale skin
• Cold intolerance 
• Muscle cramps and frequent muscle aches
• Constipation
• Depression
• Irritability
• Memory loss
• Abnormal menstrual cycles
• Decreased libido
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Presenter Notes
Presentation Notes
Each individual patient will have any number of these symptoms which will vary with the severity of the thyroid hormone deficiency and the length of time the body has been deprived of the proper amount of hormone.  Some patients will have one of these symptoms as their main complaint, while another will not have that problem at all and will be suffering from a different symptom.  Most will have a combination of a number of these symptoms. 



Levothyroxine 

The easiest and most effective treatment is simply taking 
a thyroid hormone pill (Levothyroxine) once a day.  This 
medication is a pure synthetic form of T4 which is made 
in a laboratory to be an exact replacement for the T4 that 
the human thyroid gland normally secretes. 
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Hyperthyroidism is the medical term to 
describe the signs and symptoms associated 
with an over production of thyroid hormone.
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Symptoms of hyperthyroidism

Palpitations
Heat intolerance
Nervousness
Insomnia
Breathlessness
Increased bowel movements
Light or absent menstrual periods
Fatigue
Fast heart rate
Trembling hands
Weight loss
Muscle weakness
Warm moist skin
Hair loss
Staring gaze
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Graves Disease

• The most common underlying cause of hyperthyroidism is Graves' 
disease. 

• Classified as an autoimmune disease.

• Graves’ Disease effects women much more often than men (about 
8:1 ratio, thus 8 women get Graves Disease for every man that gets 
it.)

• Graves’ Disease is uncommon over the age of 50 (more common in 
the 30's and 40's)

Treatment:
• Anti-Thyroid Drugs

• Radioactive Iodine Treatment

• Surgical Removal of the Gland or Nodule
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Thyroid Storm

• Some people with Graves' disease or hyperthyroidism 
develop a condition known as thyroid storm. 

• Only 1-2% of patients with hyperthyroidism develop 
thyroid storm. 

• Heart rate, blood pressure and body temperature can 
become uncontrollably high

• Whenever thyroid storm is suspected, the patient must 
go immediately to the closest emergency room

• Treat the symptoms and transport ASAP
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Who is at risk?

• Untreated Graves' Disease and/or hyperthyroidism 

• Females

• Those with an infection

• Blood sugar changes

• Recent surgery to the thyroid

• Abrupt withdrawal of anti-thyroid medications

• Radioactive iodine (RAI) treatment of the thyroid 

• Severe emotional stress 

• An overdose of thyroid hormone 

• Toxemia of pregnancy and labor 
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Symptoms of Thyroid Storm

• Fever of 100ºF to as high as 106ºF 
• High heart rate that can be as high as 200 

beats per minute 
• Palpitations, chest pain, shortness of breath 
• High blood pressure 
• Confusion, delirium and even psychosis 
• Extreme weakness and fatigue 
• Exaggerated reflexes 
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Symptoms of Thyroid Storm 
(continued)

• Difficulty breathing 
• Nervousness, mood swings
• Nausea, vomiting, diarrhea 
• Recent dramatic weight loss may have 

taken place
• Profuse sweating, dehydration 
• Stupor or coma 
Treat the symptoms and transport ASAP
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