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Objectives

* [ncrease understanding of diabetes and its
effects on the body

= Understand how diabetes effects field
assessment and treatment

= |ntroduction of diabetes related
medications and technology



Goal

To be able to provide the proper
treatment for all diabetic patients
through better assessment,
treatment, and destination
determination.



Diabetes is...

...a group of diseases marked by
high levels of glucose resulting
from defects in insulin production,
iInsulin action, or both.

— American Diabetes Association



Diabetes Statistics



United States (2010)?

25.8 million cases in the United States (8.3%)
— 18.8 million diagnosis / 7.0million undiagnosed

Racial and ethnic minorities are at greater risk
than non-Hispanic whites

Seventh leading cause of death

— Thought to be higher due to gross underreporting on
death certificates

Number one cause of. . .

— Kidney fallure

— Non-traumatic lower limb amputations in adults
— New cases of blindness in adults < 75 years old


Presenter
Presentation Notes
Bullet 1:  Includes adults and children
Bullet 2:  Non-Hispanic Blacks are more likely to have diabetes than any other ethnic/racial group.  
Bullet 3:  Underreporting occurs mostly in elderly persons with multiple chronic conditions such as heart disease and HTN
- Risk for death among people with diabetes is about twice that of people of similar age without diabetes
- Since 1987 the death  rate due to DM has increased by 45%, while death rates from MI, stroke, and CA have decreased



Cost of Diabetes (2007)!

= Total Cost = $174B Medical Expenditures
— Direct = $116B
— Indirect = $58B

= The cost has risen
$8B/year since 2002

= Medical expenditures
are 2.3 times higher
for diagnosed
diabetics than non- [J Diagnosed Diabetics
diabetics B Non-Diabetics
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Presentation Notes
Bullet 1A:  Direct cost = medical expenses
Bullet 1B:  Indirect cost = disability, work loss, and premature mortality
Bullet 2:  2012 cost ≈ $214B


Virginia (2010)2

531,366 diagnosed adult cases (8.7%)

— An estimated additional 312,568 adults are
undiagnosed

Non-Hispanic Blacks are more likely to have
diabetes.
Seventh leading cause of death (2009)

Total Cost = $366M (2007)
— Direct = $215M
— Indirect = $151M
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Bullet 1:  VA does not track children


“Number of Americans with
Diabetes Expected to Double or
Triple by 2050

By the year 2050. . .
= As many as 1 in 3 adults could have diabetes

= Number of new cases could be as many as 15
per 1,000 adults

Causes???

= Aging population

* [ncrease in minority groups

= People with diabetes living longer

N
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Presentation Notes
Bullet 1:  1 in 2 adults for minorities / Currently 1 in 10
Bullet 2:  Currently 8 per 1,000 adults
Bullet 3: Aging baby boomers
Bullet 4:  Due to large number of minorities entering the US


A Little Anatomy &
Physiology



The Pancreas

» |_ocated In the upper retroperitoneal space
= Has both endocrine and exocrine functions

» |slets of Langerhans
— Alpha cells - Glucagon
— Beta cells — Insulin
— Delta cells - Somatostatin
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Bullet 2:
- Endocrine functions:  Regulation of blood glucose concentration  
- Exocrine functions:  Secretes pancreatic fluid containing digestive enzymes into the small intestine
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Liver

* Located In the upper right abdominal
guadrant

= Stores glucose as glycogen, fats, and
proteins

= Removes poisons from the blood and
makes bile
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Insulin

= Stimulates the liver to convert glucose to
glycogen, fats, and proteins

* Transports glucose from the bloodstream
Into muscles and other cells for use as an
energy source OR conversion to glycogen
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Normal Function
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When A Good Pancreas
Goes Bad



Types of Diabetes

= Pre-diabetes
= Type 1
= Type 2

= Gestational
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Pre-diabetes

Fasting glucose levels are higher than normal,
but not high enough to be diagnosed as
diabetes

100 mg/dl = blood glucose < 126 mg/d|

Damage to the heart and circulatory system may
already be occurring

In 2010, estimated to be 79 million people with
pre-diabetes
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Presentation Notes
Bullet 1:  5.5 mmol/l <= blood glucose < 7mmol/l




Type 1 Diabetes

(Juvenile Diabetes / Insulin Dependent Diabetes)

* 5% to 10% of all diabetes diagnoses
* The body does not produce insulin

= Primarily diagnosed in children and young
adults

= Autoimmune disease

N 24
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Bullet 4:  
- Disease caused by an immune response of the body against its own healthy cells, molecules, and/or tissues.
- Antibodies are proteins that destroy bacteria or viruses. Autoantibodies are antibodies 'gone bad,' which attack the body's own tissues.
- Islet cell autoantibodies - proteins found in the blood of people newly diagnosed with Type 1 diabetes. They are also found in people who may be developing Type 1 diabetes. The presence of ICA indicates that the body's immune system has been damaging beta cells in the pancreas. 



Type 1 Diabetes
Risk Factors

Genetic Marker

— Human leukocyte
antigen (HLA) complex

Viral Infections

— German measles,
coxsackie, and mumps

Race/Ethnicity
— Caucasian
Geography

— Northern (cold) climates

= Family History
— Parents (father >
mother)

= Early Diet
— Cow’s milk

= Other Autoimmune
Conditions

— Grave’s disease,
multiple sclerosis, and
pernicious anemia

25


Presenter
Presentation Notes
Bullet 1:  Genetic Marker
- Specific gene(s) in the HLA complex 
- Difficult to determine which one(s) is/are directly related to Type 1 diabetes.
Bullet 2:  Viral Infections
- Certain viral infections lead to the autoimmune reaction that causes Type 1 diabetes 
- Coxsackie causes diseases such as hand, foot and mouth, meningitis, myocarditis, and pericarditis.
Bullet 4:  Geography
- Northern European countries specifically.  
- Belief that cold climate causes people to be physically closer, thus increasing the risk of catching a virus.
Bullet 6:  Early Diet  
- It is thought that the protein beta-lactoglobulin, found in cow’s milk, may cause an infant’s immature immune system to create antibodies to, and destroy, glycodelin.  Glycodelin controls the production of T cells.  Without glycodelin there could be an overproduction of T cells.  The T cells would then destroy the beta cells in the pancreas.
- There is no concrete proof that beta-lactoglobulin causes the production of glycodelin antibodies.  


Type 2 Diabetes

(Adult-Onset Diabetes / Non-Insulin Dependent
Diabetes)

= 90% to 95% of all diabetes diagnoses

* The body either does not make enough
Insulin, Is resistant to insulin, or both

* Primarily diagnosed in adults >40 years
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Presentation Notes
Bullet 2:  Insulin resistance - the body's inability to respond to and use the insulin it produces. Insulin resistance may be linked to obesity, hypertension, and high levels of fat in the blood. 
Bullet 3:  Increase in diagnosis in children and young adults, 2° obesity




Type 2 Diabetes
Risk Factors

Family History
— Immediate Family Member

Race/Ethnicity

— African-Americans, Hispanic Americans, Native
Americans, Asian Americans

Overweight

Age > 45 years old
Gestational Diabetes
Polycystic Ovary Syndrome

27


Presenter
Presentation Notes
Bullrt 1:  Parents, siblings
Bullet 6:  Polycystic ovary syndrome
- A disorder involving infrequent or prolonged menstrual periods or excess male hormone (androgen). 
- The ovaries are enlarged and develop numerous small cysts located along the outer edge of each ovary, and may fail to release eggs.


Gestational Diabetes

Occurs in about 2% to 10% of pregnant women
Generally, occurs late in pregnancy

Not sure of cause

No previous diagnosis of diabetes

Complications for the infant
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Bullet 1:  Virginia is 10.9% [2008]
Bullet 2:  Occurs after the baby is formed, but while they are still growing.  
- Because of its late occurrence, it does not cause the birth defects seen in babies whose mothers had pre-existing diabetes
- Initial testing done about 28th week of pregnancy (3rd trimester). 
Bullet 3:  Hormones from the placenta that help the baby develop, cause insulin resistance in the mother.
Bullet 4:  In some cases,  pregnancy may “bring out” Type 1 or Type 2 diabetes
- 35% to 60% chance of developing diabetes in the next 10 to 20 years
Bullet 5:  Complications  
- Macrosomia = large body
- Damage to shoulders during birth  
- Low BS @ birth, 2°  insulin production while in utero
-  risk for breathing problems
-  risk of childhood obesity
-  risk of Type 2 diabetes as an adult 
- Jaundice






Gestational Diabetes
Risk Factors

Age > 25 years
Overweight

Race/Ethnicity

— African Americans, Native American, Asian
Americans, Hispanic Americans, Pacific Islanders

Family History
— Family member with any type of diabetes
Pre-diabetes

Previous pregnancy with gestational diabetes
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Diabetes Signs & Symptoms
General

Fatigue
Extreme thirst
Dehydration

Frequent urination,
copious amounts

Extreme hunger
Weight loss

Slow wound healing
Blurry vision
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Diabetes Signs & Symptoms

= Typel = Type 2
— Abdominal pain — Infections
— Nausea and/or — Severe gum problems
vomiting .
— Irritability r Itchlng o
— Menstrual changes — rIireer(]:tlle dysfunction in

— Tachycardia | |
_ BP < 90/60 mmHg — Unusual sensations in

— Body temperature SXUS T

< 97°F (36.1 C)
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Complications
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Diabetic Complications

= Over 60 different complication
= Affect every body system
= Range from very minor to very severe
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Diabetic Complications

(by system)
= Cardiovascular = Digestive

— Atherosclerosis — Gum Disease /

— Hypertension Infections

— Coronary Artery Disease — Tooth loss

— Heart Attack — Gastroparesis

— Cerebral Vascular — Gastroesophageal

Disease Reflex Disease (GERD)

— Stroke/TIA
— Heart Faillure

— Peripheral Arterial
Disease

— Diabetic VVascular
Disease

— Diabetic Enteropathy
— Constipation
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Diabetic Complications

(by system)
= Endocrine = Immune
— vaoq|ycemia — AllergiC Reaction

— Hyperglycemia
— Diabetic Ketoacidosis

— Hyperosmolar
Hyperglycemic
Nonketotic Syndrome




Diabetic Complications
(by system)

" |ntegumentary
— Infections — Eruptive
— Itching Xanthomatosis
— Diabetic Dermopathy — Digital Sclerosis

— Necrobiosis Lipoidica D Dlsserlnlnatepcjl I
Diabeticorum Granuloma Annulare

_ Atherosclerosis — Acanthosis Nigricans

— Diabetic Blisters



Diabetic Complications
(by system)

= Musculoskeletal
— General

Charcot’s Joint/Foot

Diabetic Hand
Syndrome

Osteoporosis
Osteoarthritis
Forestier’s Disease
Dupuytren’s
Contracture

Frozen Shoulder
Amputation

— Feet
= |nfections
= Ulcers
= Dry, Cracked Skin
= Corns and Calluses
= Nail Disorders

= Hammertoes and
Bunions
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Diabetic Complications

(by system)
= Nervous = Reproductive

— General — Erectile Dysfunction
* Diabetic Myelopathy — Retrograde Ejaculation
= Diabetic Neuropathy — Decreased Vaginal

— Eyes Lubrication
= Diabetic Retinopathy — Decreased/Absent
" Glaucoma Sexual Response

= Cataracts
— Pregnancy

Complications
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Diabetic Complications
(by system)

= Respiratory
— Flu
— Pneumonia
= Urinary
— Kidney Disease
— Diabetic Nephropathy
— Overactive Bladder
— Neurogenic Bladder
— Urinary Tract Infection
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**There are many more complications**
Cancer


Hypoglycemia

= Lower than normal blood sugar

— Absolute hypoglycemia is blood sugar < 70 mg/d|
= Causes

— Too much insulin for the available glucose

— Insulin absorbs too quickly

— Glucose releases too slowly
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Bullet 1:  Hypoglycemia is relative
- Adult 3.9 mmol/l 
- <40 mg/dl (2.2 mmol/l) for neonates up to 2 days
- <50 mg/dl (2.8 mmol/l) for infants and neonates 2 days and older


Hypoglycemia
Signs and Symptoms

Cold sweats
Confusion
Convulsions

Coma

Decreased alertness
Dizziness
Double/blurry vision
Excessive sweating
Fatigue

General discomfort,
uneasiness or il feeling

Headache

Hunger
Irritability
Nervousness
Paleness
Tachycardia
Trembling

Other Possible Symptoms
— Hallucinations

— Memory loss

— Muscle pain

— Pounding heartbeat

— Sleeping difficulty
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Pt may be asymptomatic

***** Patients experiencing frequent hypoglycemia may be doing all of the right things (positive diet changes, exercise, weight loss), reacting to new medications or changes in medication dosage.




Hypoglycemia
Treatment

= SUGARI!
— Conscious AND Alert

= Sugared beverage, preferably juice or soda
= Qral glucose

— Lowered level of consciousness
= D50 25gm in 50cc IV/IO
» Glucagon 1mg IM, if no IV access

» 12-Lead ECG
¥ MAKE SURE PATIENT EATS SOMETHING!!!
= Consider Transport!
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Presentation Notes
Bullet 1A:  May not have sugared beverages in home.
Bullet 1Bi:  Pediatric Dextrose doses:  D25 2cc/kg IV/IO.  Mix equal amounts of D50 and NS.
                Neonatal Dextrose dose:  D10 2cc/kg IV/IO.  Mix 5cc D50 in 20cc NS.
Bullet 1Bii:  Pediatric Glucagon dose:  0.1mg/kg up to 1 mg


Hyperglycemia

= Higher than normal blood sugar
= Fasting — Blood sugar greater than 130 mg/d|

= Postprandial (after meal) — Blood sugar greater than
180 mg/dl, 1-2 hours after a meal

= Causes

= Skipping/forgetting glucose-lowering medicine

= Eating too many carbohydrates for the amount of
Insulin administered

= |ncreased stress

= A stressful event such as infection, illness, heart
attack, stroke, or recent surgery

= Decreased activity
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Presentation Notes
Bullet 1:  Fasting 7.2 mmol/l, Postprandial 10 mmol/l
Bullet 2:  Morning high blood sugars
- Dawn Phenomenon/Effect:  an abnormal early-morning increase in blood sugar, usually between 2 a.m. and 8 a.m. (3 a.m. – 6 a.m.).  The natural overnight release of hormones — including growth hormones, cortisol, glucagon and epinephrine — increases insulin resistance, and makes the liver produce more glucose, causing blood sugar to rise. 
- Somogyi Effect:  Controversial Rebound hyperglycemia caused by overnight untreated hypoglycemia.  The stress on the body causes the release of cortisol which causes an increase.


Hyperglycemia
Signs & Symptoms

= Prolonged

= Early

Increased thirst
Headaches

Difficulty concentrating
Blurred vision

Frequent urination, copious
amounts

Fatigue
Weight loss
High blood glucose

Vaginal and skin infections

Slow-healing cuts and
sores

Decreased vision

Nerve damage causing
painful cold or insensitive
feet, loss of hair on the
legs, and/or erectile
dysfunction

Stomach and intestinal
problems such as chronic
constipation or diarrhea
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Bullet 1:  Symptoms also occur pre-diagnosis 
Bullet 2:  May also occur pre-diagnosis
- Seen in patients with poor diabetes control (through poor habits or difficult to control diabetes). 
***** INTERESTING FACT: Without hand-washing, natural sugars left on the hands after peeling fruit can cause falsely high blood glucose levels.  Even with the use of alcohol.  -- American Diabetes Association



Hyperglycemia
Treatment
FLUID!
Transport

12-Lead ECG

Emergency Department
— Fluid

— Insulin

— Treat underlying cause
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Diabetic Ketoacidosis (DKA)

= A serious condition in which high blood
sugar levels and little or no insulin result in
the breakdown of fat for energy. The
breakdown of fats produces a toxic acid
called ketones.

= Occurs primarily in Type 1 diabetes
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Diabetic Ketoacidosis (DKA)
Ccauses

= Not taking enough insulin or insulin pump
problems

= A stressful event such as infection, iliness,
heart attack, stroke, or recent surgery
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Diabetic Ketoacidosis (DKA)
Signs & Symptoms

= Early = Later
— Blood glucose levels — Constantly feeling tired
>240 mg/d| — Dry or flushed skin
— High levels of ketones — Nausea/Vomiting
In the urine

— Abdominal pain

— Deep, rapid breathing

— Fruity odor on breath

— Hard time paying
attention, or confusion

— Coma

— Thirst or a very dry
mouth

— Frequent urination,
copious amounts

N 48
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Presentation Notes
Bullet 1A:  13.3 mmol/l
Bullet 1B:  
- Urine:  Small - less than 20 mg/dL�              Moderate - between 30-40 mg/dL�              Large - 40 to 80 mg/dL�              Very large - 80 to 160mg/dL
- Blood:  Negative < 0.6 mmol/l
              Low/Moderate 0.6 – 1.5 mmol/l
              High 1.51 – 3.0 mmol/l
              Very High > 3.0 mmol/l 



Diabetic Ketoacidosis (DKA)

Treatment

FLUID, FLUID, FLUID!!

— 1-3 liters in the first 1-2 hours

— 300-500 cc/hr after the first hour
Transport

12-Lead ECG

Emergency Department
— Insulin

— Fluid

— Electrolyte replacement
— Treat underlying cause
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Hyperosmolar Hyperglycemic
Nonketotic Syndrome (HHNS)

= A serious condition that involves very high
blood glucose levels, without the presence
of ketones, resulting in severe
dehydration.

= Occurs primarily in older people with Type
2 diabetes

50


Presenter
Presentation Notes
TITLE:  Hyperosmolarity is a condition in which the blood has a high concentration of salt (sodium), glucose, and other substances that normally cause water to move into the bloodstream 


Hyperosmolar Hyperglycemic

Nonketotic Syndrome (HHNS)
Causes

= A stressful event such as infection, iliness,
heart attack, stroke, or recent surgery

* Medications that lower glucose tolerance
or increase fluid loss

= Poor kidney function
= Poor management of diabetes

= Stopping insulin or other medications that
lower glucose levels
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Presentation Notes
Bullet 2:  Steroids and diuretics


Hyperosmolar Hyperglycemic
Nonketotic Syndrome (HHNS)

Signs & Symptoms
Blood glucose levels Low systolic blood
>600 mg/dl pressure
Dry, parche_d mouth = Loss of vision
Extreme thirst (may = Hallucinations (visual or
gradually disappear) auditory)
EXTREME dehydration = Weakness, usually on
Warm, dry skin that does one side of the body
not sweat Sei
Nausea eizures

Fever > 101°F (38.3C) " Coma
Tachycardia
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Bullet 1:  33.3 mmol/l
Green Bullets:  Resemble signs and symptoms of heat stroke (heat emergency)
Symptoms:  worsen over a period of days or weeks.


Hyperosmolar Hyperglycemic

Nonketotic Syndrome (HHNS)
Treatment

FLUID, FLUID, FLUID!!

— 1-3 liters of a hypotonic solution in the first 1-2 hours
— Math

Transport

12-Lead ECG

Emergency Department
— Fluid

— Potassium

— Insulin

— Treat underlying cause
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Presentation Notes
Bullet 1:  Too much fluid may cause brain swelling.


Diabetic Neuropathies

= Family of nerve disorders caused by diabetes
= Can occur in every organ system

= More common in people who have had
diabetes for >25 years, poorly controlled
diabetes, hypertension, and/or hyperlipidemia

= 60% to 70% of all diabetics have some form
of neuropathy


Presenter
Presentation Notes
Bullet 1:  There are many causes of neuropathy.  Diabetes is the #1 cause.
- Not exactly sure how high blood sugar levels cause neuropathies.  
- Believe that high blood glucose levels cause chemical changes in the nerves and damage the blood vessels that carry O2 and nutrients to the nerves.  

***** Or physically damaged by advanced glycation end products (AGEs).  AGEs are created when high blood glucose levels cause a shift in the body’s chemical process, allowing glucose to attach to other molecules, usually proteins.  Once the protein are coated with glucose, an AGE is created.  The AGE contributes to cell dysfunction and diabetic complications. 


Diabetic Neuropathies
Types

= Peripheral
= Proximal
= Autonomic

= Focal
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Peripheral Neuropathy

(Damage to peripheral nervous system)

= Areas Affected = Symptoms

— Toes — Numbness or
Insensitivity to pain or

- Feet temperatm}/e P

- Legs — Tingling, burning, or

— Hands prickling sensation

— Arms — Sharp pain or cramps

— Extreme sensitivity to

touch

— Loss of balance or
coordination

— Often worse at night
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Title:  Damage to the nerves in the arms and legs


Proximal Neuropathy
(Form of Peripheral Neuropathy)

= Affects = Symptoms
— Thighs — Sudden, severe pain
— Hips — Weakness and
— Buttocks atrophy of the thigh
— Legs — Difficulty standing from
— Usually one side of a seated position
body
— More common In
elderly, Type I
diabetics
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Bullet 1D:  May spread to other side of body over time
Bullet 2B:  Usually involves the thigh and may include atrophy
Bullet 2D:  Most people experience partial improvement over time, but may get worse before they get better



Autonomic Neuropathy
(Damage to the autonomic nervous system)

= Affects = Symptoms
— Cardiovascular — Depend on the system
System affected

— Blood Glucose Levels
— Digestive System

— Respiratory Function
— Urination

— Sexual Response

— Vision

— Sweat Glands
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Title:  Damage to the nerves of the body systems that do not require conscious thought.
Bullet 2:  Symptoms
- Cardiovascular:   HR, sudden drop in BP upon sitting or standing
- Blood glucose:  Hypoglycemia unawareness
- Digestive:  Constipation, gastroparesis
- Respiratory:   risk of sleep apnea / subtle changes detected only by functional tests
- Urination:  Unable to empty bladder (leading to) UTI, urinary incontinence 2° being unable to sense a full bladder or control bladder muscles.
- Sexual response:  
Both:  /absent sexual response w/o change in sex drive.  
Men:  Erectile dysfunction, abnormal ejaculation.  
Women:   vaginal lubrication, difficulty having orgasm.
- Vision:  Pupils become less responsive to light changes.  Difficulty seeing well when a light is turned on in a dark room, trouble with night 	driving.
- Sweat glands:  Difficulty regulating body temperature, profuse night sweating or sweating while eating.


Focal Neuropathy

(Damage to specific nerves)

= Affects

— Head
— Torso
— Legs

— More common in older
adults

= Symptoms

Appear suddenly

Inability to focus

Double vision

Aching behind one eye
Bell's palsy

Severe low back or pelvic
pain

Chest or abdominal pain
Carpal tunnel syndrome
Pain in the front of a thigh

Pain on the outside of the
shin or inside of the foot

59


Presenter
Presentation Notes
Bullet 2E:  Bell’s Palsy  
- Paralysis or weakness of the muscles on one side of the face, caused by damage to cranial nerve VII (the facial nerve).  
- The nerve damage causes facial drooping, cause loss of sense of taste, no tears or excessive tears, drooling, cause pain in or behind the ear, or increase sensitivity to sound.  
- In rare cases, may need to be treated with corticosteroids. 
Bullet 2:  The last 3 are entrapment syndromes (nerve compression)
Improvement:  Improves by itself over weeks or months and does not cause long-term damage. 


Diabetic Neuropathy
Treatment

#CONTROL BLOOD SUGAR LEVELS!

= Pain Management
— Tricyclic antidepressants
— Other antidepressants
— Anticonvulsants
— Opioids and opioid-like drugs
= Other treatments based on type of nerve
problem

60


Presenter
Presentation Notes
Bullet 2:  Pain Management  ***IF TIME***
- Tricyclic antidepressants:  amitriptyline, imipramine, desipramine
- Other antidepressants:  Cymbalta (duloxetine), Effexor (venlafaxine),  Wellbutrin (bupropion), Paxil (paroxetine), Celexa (citalopram)
- Anticonvulsants:  Lyrica (pregabalin), gabapentin (Neurontin, Gabarone), Tegretol (carbemazepine), Lamictal (lamotrigine)
- Opioids/opioid-like:  Controlled-release oxycodone, Ultram (tramadol)
Bullet 3:  Other Treatments
- Medication for specific non-pain related issues
- Diet:  small, frequent meals
- Physical therapy
- Accupuncture
- Transcutaneous electrical nerve stimulation (TENS) 



Cardiovascular Complications

= Diabetics are two to four times as likely as
non-diabetics to have heart disease or a
stroke

»= At least 65% of people with diabetes die
from heart disease or stroke*

= Hypertension and hyperlipidemia increase
the risk for heart disease and stroke
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Bullet 4:


The Look AHEAD® Trial

Collaborative trial by the 16 Look AHEAD
Clinical Centers, the Look AHEAD Data
Collection Center, the NIH, and the CDC

Study length = 13.5 years
5,145 obese patients with Type 2 diabetes

Through achieved and maintained weight
loss, by decreased caloric intake and
increased physical activity, participants will
have reduced incidences of cardiovascular
death, non-fatal myocardial infarction,
hospitalized angina, and non-fatal stroke.
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Presentation Notes
TITLE:  AHEAD = Action for Health in Diabetes
Bullet 3:  






Results®

* Trial ended in September 2012

* “The intervention group did not have fewer
cardiovascular events than the group

receiving general diabetes support and
education...”

= There was good news. “...both groups
had a low number of cardiovascular
events compared to previous studies of
people with diabetes."
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Presentation Notes
Bullet 1:  2 years early
Bullet 2:  Trial stopped at the recommendation or a review of the study data and the impartial safety monitoring board.


Coronary Artery Disease
and Heart Attack

» Caused by thickening or hardening of the
arteries that feed the heart

= Once coronary blood flow is significantly
reduced or blocked, a heart attack may result

¥ Heart attack is the number one cause of death In
diabetics

% Diabetic are more like to have mild or absent
symptoms.
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Bullet 4:  This is why it is important to do 12 Lead EKG


Cerebral Vascular Disease,
Stroke, & Transischemic Attack (TIA)

= Caused by thickening or hardening of the

arteries that feed the brain

= Stroke Is caused by blockage or rupture of a

blood vessel In the brain or nec

= TIA Is caused by a temporary b
blood vessel in the brain or nec

K
ockage of a

K

= People who have had a TIA have an increased

risked for stroke

¥ Diabetics who have had a stroke are at greater

risk for a second stroke
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Bullet 3:  Time < 24 hrs
Bullet 5:  Primarily Type II diabetics


Metabolic Syndrome
(Syndrome X)

= A group of risk factors that increases a person’s
risk for blood vessel and heart disease, and
diabetes.

» Risk Factors (must have three)
— Hypertension or hypertension medication
— High triglycerides or cholesterol medication

— Low high density lipoproteins (HDL) or cholesterol
medication

— Elevated blood sugar levels
— Abdominal fat
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TITLE:  Occurs in approximately 47 million Americans (1 in 6)
Bullet 1:  Heart attack and stroke risk doubles /  Risk of diabetes increases 5 times


Heart Failure

= Chronic condition in which the heart
cannot properly pump blood

= |eft side heart failure may result in
pulmonary edema

= Right side heart failure may result in
peripheral edema

¥ Diabetics are twice as likely as non-
diabetics to develop heart failure
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Peripheral Arterial Disease (PAD)

= Caused by thickening or hardening of the
arteries that feed the lower extremities

* The most common symptom is pain, cramping or
aching in the calves, thighs, or buttocks when
walking

= Pain on rest, tissue loss, or gangrene

= African Americans and Hispanics are at greater
risk than non-Hispanic whites

= 30% mortality rate

* For diabetics, PAD is a major risk factor for
lower limb amputation
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Bullet 4:  Actual prevalence and risk are difficult to determine because most patients are asymptomatic


Diabetic Vascular Disease

= Development of blockages in arteries
throughout the body due to diabetes.

= May cause blindness, severe kidney
disease, stroke, heart attack, foot sores,
and amputation

¥ Risk increases with length of time with
diabetes, hypertension, smoking, lack of
exercise, being overweight, and high-fat
diet
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Gastroparesis

= An autonomic neuropathy in which the
stomach takes too long to empty

= Occurs when the vagus nerve Is damaged
and the muscles of the stomach and
Intestines do not work normally
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Bullet 2:  The vagus nerve controls the movement of food through the stomach and intestines


Gastroparesis
Signs & Symptoms

Heartburn
Upper abdominal pain
Nausea

Vomiting of undigested
food

Early feeling of fullness
Weight loss
Abdominal bloating

Uncontrolled blood
glucose levels

Lack of appetite

Gastroesophageal reflux
(GERD)

Spasms in the stomach
area

Bacterial infection

Solid masses of
hardened food

Stomach obstruction
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TREATMENT:
- medications to increase GI motility:  Reglan, erythromycin
- Anti-emetics for N/V
- Frequent, small meals.  Low fat, low fiber diet.
- IV nutrition
- Feeding tube
- Botulism toxin (Botox) injected into the pylorus (valve leading from the stomach to the small intestine) through a small incision.  The pylorus relaxes and allows the stomach to empty.
- Electrical gastric stimulation
- 


Renal Faillure / Diabetic
Nephropathy

= A serious condition in which the kidneys
no longer work properly and fail to rid the
body of waste

= Excessive amounts of blood glucose
causes kidney function to decrease

¥ Diabetes I1s the number one cause of renal
fallure
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Bullet 2:
- When the body digests protein, waste products are created. In the kidneys, tiny sets of blood vessels, called glomuruli, filter out waste as blood flows through the them. These waste products are excreted in urine. Useful substances, such as protein and red blood cells, are too big to pass through the holes in the filter and stay in the blood.
- Diabetes can damage this system. High levels of blood sugar make the kidneys filter too much blood. All this extra work is hard on the filters.  The large amount of glucose also causes physical damage to the capillaries.  After many years, they start to leak and useful protein is lost in the urine. Having small amounts of protein in the urine is called microalbuminuria.
- Albumin (def.) - class of simple, water-soluble, heat-coagulable proteins found in blood serum, egg whites, milk, and many other animal and plant tissues. 
- Increased amounts of blood urea nitrogen (BUN) and increased creatinine are indicators of decreased kidney function 

***Dialysis Shunt Location***  If the access location is not obvious, ask the patient, or a family member, where the access location is.


Amputation

&k Diabetes is the number one cause of non-
traumatic amputation

= Causes
— Peripheral arterial disease
— Poor circulation
— Gangrene
— Foot sores
— Slow healing wounds
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TREATMENT/PREVENTION:  Catch causes early
ADVICE:  When you notice any of these on a patient inquire about them and suggest treatment if they have not already received it.


Depression

_ink between diabetes and depression’

People with diabetes AND depression are more
Ikely to experience severe / life threatening
diabetic complications

Group Health Research Institute / University of
Washington study?®

— 36% higher risk of developing microvascular
complications

— 25% higher risk of developing macrovascular
complications
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Bullet 1:  
- Link is unknown, still researching
- Depression increases the risk for Type 2 diabetes
- Type 2 diabetes increases the risk for depression.  
   - 2x that of non-diabetics
   - Female diabetics are at even greater risk
Bullet 3:
   3A:  microvascular complications = blindness, end-state kidney disease, amputations, and kidney failure deaths
   3B:  macrovascular complications = heart attack, stroke, cardiovascular problems, and death



Medications



Medications

= There are over 70 medications for
diabetes

— Approximately 50 oral medications
— More than 20 insulins
— Three non-insulin injectables
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Oral Medications

Category Action Name
Sulfonylureas Stimulates beta cells to release chlorpropamide (Diabinese)
more insulin glipizide (Glucotrol)
glyburide (DiaBeta/Micronase/Glynase)
glimepiride (Amaryl)
Meglitinides Stimulates beta cells to release repaglinide (Prandin)
more insulin nateglinide (Starlix)
Biguanides Reduces glucose production metformin (Glucophage)

in the liver

Makes muscle tissue more
sensitive to insulin

Thiazolidinediones
(the glitazones)

Helps insulin work better in the
muscle and fat

rosiglitazone (Avandia)

Reduces glucose production
in the liver

pioglitazone (ACTOS)

DPP-4 Inhibitors

Prevents the breakdown of GLP-1

sitagliptin (Januvia)

Alpha-glucosidase Inhibitors

Blocks the breakdown of
starches, and some sugars,
in the intestine

acarbose (Precose)

meglitol (Glyset)

Combination Drugs

Combined action of the
individual drugs in the
combination

glyburide and metformin (Glucovance)

glipizide and metformin (Metaglip)

rosiglitazone and metformin (Avandemet)

pioglitazone and metformin (ACTOS plus Met)

sitagliptin and metformin (Janumet)
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Dipeptidyl peptidase-4 (DPP-4):    ***IF TIME***
- A human protein that is encoded by the DDP-4 gene
- Plays a major role in glucose metabolism by breaking down GLP-1
Glucagon-like Peptide -1 (GLP-1):     ***IF TIME*** 
- Synthesized in intestinal endocrine cells.  
- The known physiological functions of GLP-1 include:
- increases insulin secretion from the pancreas in a glucose-dependent manner. 
- decreases glucagon secretion from the pancreas. 
- increases beta cells mass and insulin gene expression. 
- inhibits acid secretion and gastric emptying in the stomach. 
- decreases food intake by increasing satiety (fullness). 
- promotes insulin sensitivity 
INFORMATION:  GLP-1 possesses several physiological properties that make it (and its analogs) a subject of intensive investigation as a potential treatment of diabetes mellitus.



Insulins

Category Name Onset Peak Duration
Rapid Acting aspart (Novolog) 10 to 20 minutes 1 to 3 hours 3 to 5 hours
lispro (Humalog) 15 to 30 minutes 1to 2 hours 3to 5 hours
glulisine (Apidra) 10 to 15 minutes 30 to 90 minutes <3 hours
Short Acting regular (Novolin R/Humulin R) 30 to 60 minutes 2 to 4 hours 4 to 8 hours
Intermediate Acting | NPH (Novolin N/Humulin N) 1to 2 hours 6 to 14 hours 16 to 24 hours
Long Acting (Basal) | glargine (Lantus) 1to 2 hours no peak 24 to 28 hours
detemir (Levemir) 1 to 4 hours no peak <24 hours
Premixed 70% aspart protamine with 10 to 20 minutes 1 to 4 hours 15 to 18 hours

30% aspart (NovoLog 70/30)

70% NPH with 30% regular
(Novolin 70/30 / Humulin 70/30)

30 to 60 minutes

2 to 12 hours

10 to 16 hours

50% NPH with 50% regular
(Humulin 50/50)

30 to 60 minutes

2 to 5.5 hours

10 to 16 hours

75% lispro protamine with
25% lispro (Humalog 75/25)

15 to 30 minutes

1to 6.5 hours

<24 hours
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Other Injectables

Name

Drug Type

Action

pramlintide (Symlin)

synthetic amylin

Signals the liver to make the

right amount of glucose

Slows gastic emptying

May reduce appetite

exenatide (Byetta)

incretin mimetic

Signals the pancreas to make

the right amount of insulin

Signals the liver to make the

right amount of glucose

Slows gastic emptying

May reduce appetite

liraglutide (Victoza)

incretin mimetic

Signals the pancreas to make

the right amount of insulin

Signals the liver to make the

right amount of glucose

Slows gastic emptying

May reduce appetite
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Amylin:  Synergistic partner to insulin. Slowing of gastric emptying, inhibition of digestive secretion [gastric acid, pancreatic enzymes, and bile ejection]. Appearance of new glucose is slowed by inhibiting secretion of glucagon.
Incretin:  A group of gastrointestinal hormones that cause an increase in the amount of insulin released from the beta cells of the Islets of Langerhans after eating, even before blood glucose levels become elevated 


Medication Considerations

¥ Patients who take oral glucose-lowering
medication may still need to go to the hospital
after hypoglycemia is corrected

*\When getting the name of the patient’s
medications, get the name of the insulin OR
at least the category of insulin

= Patients may take be taking medication(s) for
something other than its intended use
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Bullet 3:  ACE inhibitors (HTN) prophylactically to prevent renal hypertension
 - Antidepressants and anticonvulsants for neuropathy
Bullet 3:  Side effects:  Avandia and Victoza as examples
- Adjusting the dose(s) of diabetes medication(s)


82


Presenter
Presentation Notes
Available in the US


Blood Glucose Meters

More than 60 different meters

Very simple to complex

Many come with computer software
Alternate site testing

Hold a minimum of 100 readings

Good source of information about blood glucose
levels

* Family members may not know how to access this
Information
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Bullet 4:  Many later meters tout alternate site testing, generally forearm and palm, which can be less accurate than finger sticks.
Bullet 5:  In general, 100 to 450 readings.  A few store > 1,500 readings (not just BS readings)
Bullet 6:  Ranges as low as 0, as high as 600.  
- Meter dependent
- Know your meter.
- Ask patient about his/hers


Contour
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Bottom Left Meter:  iBGStar – compatible with the iPhone and iPod Touch


http://www.hanselman.com/blog/content/binary/Windows-Live-Writer/96fe267fc5ad_EC2/iBGStar-IPhone_2.jpg

Insulin Pumps

Six different pumps

Continually delivers a small amount of insulin
(basal rate)

Patient delivers a dose of insulin to match the
amount of food to be eaten or to treat
hyperglycemia (bolus dose)

Better blood sugar control
Improved quality of life
Do you turn it off in an emergency?
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Bullet 2:  Control glucose levels between meals and overnight
Bullet 4:    ***IF TIME***
- Better blood sugar control
- Delivers insulin more accurately than injections.  
- Fewer large swings in blood glucose levels. 
- Reduces severe low blood glucose episodes. 
- Eliminates the unpredictable effects of intermediate-acting or long-acting insulin.
Bullet 5:    ***IF TIME***
- Improved quality of life 
- Less restrictive. 
- Always have your insulin with you. 
- More flexibility on when and what you eat. 
- Don’t need to eat large amounts of carbohydrates before exercising.
DISADVANTAGES:  Can cause DKA if the catheter comes out and you don’t get insulin for hours
Bullet 6:  DO NOT handle pump during emergency


One of the First Insulin Pumps
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- First experimental insulin pump was developed in 1963.  
- Pumps weren’t made patient-friendly until the late ’80s / early ’90s.


Current Insulin Pumps
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Left to Right
Top Row:  1) Accu-Chek Spirit   2) One Touch Ping   3) OmniPod   
Bottom Row:  1) MiniMed Paradigm Real-Time Revel   2) Dana Diabecare IIS   3) t:slim
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Continuous Glucose Monitors

Three different continuous glucose monitors

Continually monitors glucose levels in the
Interstitial fluid for up to seven (7) days

Reveals short-term glucose trends

Alerts wearer to user-determined highs and
lows

Wearer must still check blood glucose levels
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Bullet 3: Alerts to slow and fast rises and falls in glucose
Bullet 4: CGM readings are approximately 8-10 minutes behind blood glucose levels
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Devices:
Top:  DexCom Seven Plus
Bottom (L to R):  1) Medtronic Guardian Real-Time   2) Medtronic Minimed Real-Time Revel (combination CGM and insulin pump) – wearer must still give bolus doses

Sensor:  Measures glucose level of interstitial fluid
Transmitter:  Wirelessly transmits glucose reading to receiver every few minutes
Receiver:  Receives and displays glucose measurement.  
- Displays trends.
- Interacts with blood glucose meter wirelessly (Medtronic devices) or through cable (Seven Plus), or manually (all devices)

http://www.google.com/imgres?imgurl=http://jama.ama-assn.org/content/vol298/issue6/images/medium/jmn70093fa.jpg&imgrefurl=http://jama.ama-assn.org/cgi/content/full/298/6/614&usg=__Tr8P8BCFDP5OIFg8Jtert6Svcso=&h=262&w=400&sz=44&hl=en&start=37&zoom=1&itbs=1&tbnid=f_cXBdVD21Vn5M:&tbnh=81&tbnw=124&prev=/images%3Fq%3Dcontinuous%2Bglucose%2Bmonitor%26start%3D20%26hl%3Den%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
http://www.google.com/imgres?imgurl=http://www.medica.co.nz/media/catalog/product/cache/4/small_image/135x135/5e06319eda06f020e43594a9c230972d/f/i/file_6_3.jpg&imgrefurl=http://www.medica.co.nz/diabetes-care/continuous-glucose-monitoring/continuous-glucose-monitors.html&usg=__tnvu7jnCPamRXYNO4Fh8aPK9zao=&h=135&w=135&sz=5&hl=en&start=86&zoom=1&itbs=1&tbnid=WKisQlP1yQFvHM:&tbnh=92&tbnw=92&prev=/images%3Fq%3Dcontinuous%2Bglucose%2Bmonitor%26start%3D80%26hl%3Den%26sa%3DN%26gbv%3D2%26ndsp%3D20%26tbs%3Disch:1
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- Sensor may also be located on the outer thigh
- Range of 5 to 6 feet


Artificial Pancreas

= Not a true organ replacement

= Only replaces the function of the beta cells
In the pancreas

= Made up of existing technology
— Continuous Glucose Monitor
— Insulin Pump
— Algorithm stored on laptop or handheld device

= Currently In testing stages
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Bullet 3c:  Algorithm: Currently the information is transferred via cables.  In the future it will be transferred wirelessly.
Bullet 4:  Tests have been done in several countries.  
- Include laptops and handheld devices for algorithm
- Very close to a completely wireless system
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Operation:
- 1) The CGM sensors wirelessly send glucose readings to receivers in a fanny pack. (Two sensors are used for added safety.) The data are transmitted via cables to the laptop. Future studies will do this step wirelessly. 
- 2) The algorithm—the brains of the artificial pancreas—uses data from the sensors to figure how much insulin is needed to keep the patient’s blood glucose in a safe, healthy range. 
- 3) The insulin pump delivers doses as directed by wireless signals from the computer. 





Indwelling Subcutaneous Cannulas

= |-port® and insuflon™
= Disposable
= Can be worn for up to 72 hours
= Application sites
— Abdomen (recommended site)
— Lateral upper arm
— Lateral thigh (i-port®)
— Anterior thigh (insuflon™)
— Top of the buttocks (insuflon™)
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Bullet 3:  If a patient takes 4 injections/day, in a month:
- Without cannula:  120 injections/month (the woman who invented the i-port® took 7 or 8 injections/day (210-240 injections/month
- With cannula:  10 injections/month




Presenter
Presentation Notes
Devices (L to R):
- i-port®
- insuflonTM


Some Important
Numbers



Hemoglobin A, . (HbA, )
(A1C)

Provides a two to three month average of blood
glucose levels

Measured in percent (%)
Measures the percent of glycated hemoglobin

Advantage: Information about blood sugar
control
Disadvantages:

— No information on actual blood sugar levels
— Difficult for patients to interpret/understand

98


Presenter
Presentation Notes
Bullet 2:  The non-diabetic (normal range) ≤ 6.5%
Bullet 3:  Glyconated hemoglobin = hemoglobin bound with glucose 
- The bond cannot be broken and remains glyconated for the life of the RBC
- RBC life span = 120 days


Estimated Average Glucose (eAG)*

= Linear relationship to A1C
— eAG =28.7 X AIC — 46.7

= Expressed in mg/dl (or mmol/l), the same
measurement as blood glucose readings

= Advantages:
— Information about blood sugar control
— Easy for patients to interpret/understand

= Disadvantage:
— No information on actual blood sugar levels
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You must have A1C to get eAG
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Green area = normal range 


Better Assessment

Type of diabetes

Ask about blood sugar levels/contol
Medication(s)

Full set of vitals on all patients

Be observant during physical exam
12-Lead EKG

Think outside the box!





http://1.bp.blogspot.com/_UZImdYAiry8/ShwOuKvWPdI/AAAAAAAARG8/vVm4DOywEhg/s1600-h/backtothefuture_logo.jpg

Tools Of The Trade. . .Now

Glucometer = ECG Monitor w/ 12
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Administration Set
Syringes & Needles
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Questions???

Angela Goodwin-Slater
medic671@msn.com
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