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Chapter 1

Screening and Diagnosis of Diabetes

Criteria for screening adults for type 2 diabetes or pre-diabetes:

« All adults over 45 years of age, especially those with a BMI > 25

o

If blood glucose normal and no risk factors present, retest in 3 years

» Testing should be considered in younger adults or be carried out more
frequently in individuals who are overweight (BMI > 25) and who have
additional risk factors such as:

(@)
@)
@)

O O O O O

o O

Physically inactive most of the time

Parent or sibling with diabetes

Member of a high risk ethnic group (African American, Latino, Asian
American, Native American, or Pacific Islanders)

Hypertensive (> 140/90 mmHg)

HDL-cholesterol < 35 mg/dl

Fasting triglycerides > 250 mg/dl

History of vascular disease

Woman with history of gestational diabetes or delivery of baby weighing
more than 9 Ibs.

Diagnosis of polycystic ovary syndrome

Previously diagnosed with impaired glucose tolerance (IGT) or impaired
fasting glucose (IFG)

Presence of other clinical conditions associated with insulin resistance
(i.e. acanthosis nigricans).

Screening should be carried out within a health care setting versus a
community setting where there is absence of follow-up care.



Criteria for screening type 2 diabetes in children:

* Overweight (classified by any of the following)
o BMI >85" percentile for age and sex
o Weight for height > 85" percentile
o Weight > 120% ideal for height

* Plus any two of the following risk factors:
o Parent or sibling with type 2 diabetes
o Member of a high risk ethnic group (African American, Latino, Asian
American, Native American, or Pacific Islander)
o Signs of insulin resistance or conditions associated with insulin
resistance (acanthosis nigricans, hypertension, dyslipidemia, or
polycystic ovary syndrome)

Screening (fasting plasma glucose preferred) should be done at age 10 or at the
onset of puberty and repeated every 2 years.

Diabetes and Pre-diabetes Diagnosis:
There are three methods of diagnosing diabetes and each must be confirmed on a
subsequent day by any of the following methods:

1. Symptoms of diabetes (polyuria, polydipsia and unexplained weight l0ss)
plus a casual plasma glucose > 200 mg/dI.
(Casual: any time of the day without regard to time of last meal).
This is the most common method for diagnosing type 1 diabetes

2. Fasting plasma glucose (Fasting: no caloric intake for at least 8 hours).
Preferred method for type 2 diabetes and pre-diabetes

3. 2 hour postprandial plasma glucose during an oral glucose tolerance test
using 75 gram glucose load.

Diagnostic Criteria

Fasting Plasma Glucose 2 hours post prandial
Normal <100 mg/di <140 mg/dl
Pre-diabetes 100-125 mg/di 140 — 199 mg/dl
Diabetes > 126 mg/dl > 200 mg/dl




Gestational Diabetes Mellitus (GDM) Screening and Diagnosis:

» At first prenatal visit, assess risk. If woman is at high risk for GDM (i.e. marked
obesity, a personal history of GDM, glucosuria or a strong family history of
diabetes), she should be tested as soon as possible.

» High-risk women found not to have GDM on initial screen and average risk
women should be tested between 24 and 28 weeks of gestation.

» Either of the following approaches should be used:

o One-step approach: A 100 gm oral glucose tolerance test (OGTT). Two

or more abnormal plasma glucose values during this test is diagnostic of
GDM (see below)

Diagnostic Criteria for the 100 g OGTT

Time Venous plasma glucose
(hours) value (mg/di)

0 > 95

1 > 180

2 > 155

3 > 140

o Two-step approach: Measure plasma or serum glucose concentration 1
hour after a 50-gram oral glucose challenge test (GCT). If the glucose
threshold value is > 140 mg/dl, perform a 100 OGTT (see diagnostic
criteria above). When the two-step approach is used, a glucose
threshold value greater than 140 identifies approximately 80 % of
women with GDM, and the result is further increased to 90% by using a
threshold of 130 mg/dl.

References:

American Diabetes Association (2006). Clinical Practice Recommendations. Diabetes
Care, Vol 29 (1).
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Chapter 2

Diabetes Standards of Care: Prevention of Complications

To Do At Every Visit:

Check blood pressure (adult target <130/80).

Measure weight.

Review self-monitored blood glucose (SMBG) values, and assess client’s
ability to use data for pattern management.

Review/adjust medications.

Look for symptoms associated with diabetes-related complications.
Assess physical activity, lifestyle changes, and self-management skills.
Consider referral for medical nutrition therapy, diabetes self-management
education, and/or psychosocial assessment if needed.

Counsel on smoking cessation, if indicated.

Recommend regular use of low dose aspirin therapy for the prevention of
CVD, unless contraindicated.

Visually inspect feet. (The practice of foot exams at every office visit has
been shown to reduce the rate of amputations by 50%).

Twice a year:

A1C (quarterly if client is not meeting goals).
Refer for dental exam.

Annually:

Lipid profile (every 2 years if normal)."

Serum creatinine and calculated GFR in adults?; urinalysis for protein,
ketones, sediment, and if negative for protein microalbumin.?

Refer for dilated eye exam by ophthalmologist or specially trained
optometrist* (if normal, an eye exam may be advised every 2-3 years).
Comprehensive foot exam, including monofilament testing

Influenza vaccination.

"1 For children with type 1 who are over age 12: at diagnosis, once blood glucose is under control.
If normal, then every 5 years until age 18 (then annually). Children with type 2: at diagnosis
when blood glucose is under control. If normal, repeat every 2 years.

2 Check creatinine in children if proteinuria is present

% For type1: only after they have had diabetes for at least 5 years.

* For type 1: within 3-5 years of onset of diabetes, then annually

2

3
4



Lifetime:

* Pneumococcal vaccination (usually only once, repeat if over 65 or
immunocompromised and last vaccination was more than 5 years ago).

Diabetes Self-Management Education for Persons with Diabetes

» Client and family education, following the National Standards for Diabetes
Self-Management Education.

» Individualized nutrition plan and instructions, ideally with a registered
dietitian.

» Self-monitoring instructions and guidelines.

» Medication review (including prescription, non-prescription and herbal).

* Recommendations for lifestyle changes (meal planning, physical activity,
smoking cessation).

» Establishment of short and long term goals.

* Podiatry consultation, or specialized services, if needed.

» Dental hygiene.

» Referral for dilated eye exam.

 Women of childbearing age-discussion of need for optimal blood glucose
control prior to conception and family planning.

» Agreement on continuing support, follow-up, and return appointments.

* Instructions on when to contact the health care team.

References:
American Diabetes Association (2006). Clinical Practice Recommendations.
Diabetes Care, Vol 29 (1).

The National Diabetes Education Program Publication No. NDEP-12.



QUICK REFERENCE GUIDE TO DIABETES
FOR HEALTH CARE PROVIDERS

A special project of the Michigan Diabetes Outreach Network

Chapter 3
Nutrition and Diabetes

Meal plans for persons with diabetes can vary dramatically based on lipid levels,
glucose control, weight loss goals, insulin use, activity habits and other health
concerns. The maijority of persons with diabetes are overweight, and it has been
discovered that even a small amount of weight loss (10-20 pounds or 5-9 kg) can
greatly assist with glycemic control, even if the person does not attain a desirable
body weight. For most individuals, therapeutic lifestyle change (TLC) is the best
strategy for weight loss. TLC involves a reduction in calorie intake combined with
an increase in physical activity.

In General, Persons with Diabetes...

» Do not need any special diet foods (Some of the reduced calorie items
can be useful).

* Benefit from eating on a regular basis (every 4-5 hours).

» Benefit from eating consistent amounts of carbohydrates (from fruit,
milk, bread/starch, and sweets) at meals.

» Benefit from eating high fiber foods (dried beans, fruits, vegetables and
whole grains) everyday.

» Can eat foods that are good for the whole family.

» Benefit from decreasing portion sizes, if weight is a concern.

» Benefit from limiting alcohol and if drinking, only drinking with meals.

» Benefit from eating a wide variety of foods.

* Need to limit the amount of saturated fat and hydrogenated or trans fat
consumed - found in animal products such as cheese, hamburger,
bacon, butter, as well as processed snack foods, shortening and other
fats which are solid at room temperature.

Regular meetings with a registered dietitian are recommended to help
persons with diabetes develop a meal plan that works for them.



Sugar and Diabetes

Most persons with diabetes can also include some sugar in their meal plan.
Sugar containing foods must be substituted for some of the other carbohydrate
(bread and starches, fruits, vegetables or milk) at a meal. Also, if the product is
high in fat, less fat should be added to the rest of the meal.

Fat Intake and Diabetes

Because individuals with diabetes have an increased risk of heart disease, it is
recommended they follow the guidelines from the National Cholesterol Education
Program for fat intake. These guidelines recommend a total fat intake of 25-35%
of calories, with < 7% from saturated fat. Fat intake from trans fat should be
minimal. When substituted for saturated fats, monounsaturated fats can
decrease LDL cholesterol and triglyceride levels without decreasing HDL levels.
Monounsaturated fats are found in most nuts, olive oil, canola oil, peanut butter
and avocados.

Sugar-free Products

Not all sugar-free products are reduced calorie items. If it contains aspartame,
saccharin, acesulfame K, or sucralose, the calorie and carbohydrate content may
be lower than the regular product, and it may be useful for the person with
diabetes. If the item is sweetened with fruit juice, honey, fructose, sugar alcohol
(e.g. sorbitol), molasses or any other sugar replacement product, it may not be a
calorie or carbohydrate-reduced product! There is no real benefit to using these
products in place of sugar-sweetened products.

Addltlonal Help for the Overweight Client

Determine if your client is truly ready to lose weight. Are they intending to
make changes within the next six months to lose weight? If no, client may
need to explore in more detail the benefits of weight loss.

» Set reasonable goals. A 10-15% weight loss is generally achievable.

* Do they have a problem with binge eating or bulimia? An eating disorder
clinic or specially trained counselor may be needed.

* A good understanding of nutrition is necessary--a registered dietitian can
help.

» Mild caloric restrictions are easier to adapt to (250-500 calorie deficit.)

» Surgical intervention or medication may be options for some obese
persons.

» Regular physical activity is key in helping maintain weight loss.

Many nutrition handouts are available through the Diabetes Outreach

Networks (go to www.diabetesinmichigan.org).

References:
American Diabetes Association (2006). Clinical Practice Recommendations.
Diabetes Care, Vol 29 (1).
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Chapter 4
Physical Activity and Diabetes

Benefits of Regular Physical Activity for Persons with Diabetes

* Reduces the risk of Coronary Artery Disease

o Decreases plasma cholesterol, triglycerides and LDL-cholesterol

o Increases HDL-cholesterol, especially when coupled with weight loss
« Assists with blood pressure control

* Improves insulin sensitivity

* Reduces hyperinsulinemia

* Reduces body fat and may assist with weight loss
* Increases muscle mass

* Improves quality of life/self-esteem

» Can reduce stress

For those with type 2 diabetes, regular activity may also:

* Reduce A1C levels

* Decrease or eliminate the need for insulin or oral agents
* Improve insulin sensitivity

* Help achieve and maintain desirable body weight

For those with type 1 diabetes:

» Regular physical activity has not been shown to consistently improve blood
glucose control (unless coupled with food and insulin adjustments).

» Exercise-induced hypoglycemia is common due to accelerated absorption
of insulin and increased insulin sensitivity. One of the most common times
for hypoglycemia is 6-12 hours after the activity.



Risks of Physical Activity in Persons with Diabetes

1. Hypoglycemia (for those treated with insulin and insulin secretagogues, such
as sulfonylureas, meglitinide or nateglinide or combination drugs containing
these)

o Exercise induced hypoglycemia
* Monitor blood glucose levels before and after activity.
e Ifoninsulin:
= Assure insulin is injected into subcutaneous fat layer
= Be aware that the risk of hypoglycemia is greatest when insulin
is peaking. Try to avoid activity when insulin is peaking, if
practical.
» Lower insulin dose that is peaking during the activity. May start
with a 30-50% reduction.
= Carbohydrate replacement may be needed if activity is
unplanned or during activities of long duration.

o Post-exercise, late-onset hypoglycemia (occurs 4 or more hours after
activity and is more common in those with type 1 diabetes)

* Monitor blood glucose levels frequently during the post-activity period

» Pre-activity snacks (15-30 minutes prior to the activity) can reduce
hypoglycemia when activity is less than 45 minutes in duration.

¢ May need carbohydrate replacement during the post-activity period.

« Activity prior to bedtime may cause nocturnal hypoglycemia.

* Ifoninsulin, decrease insulin that is peaking during the post-activity
period.

Carbohydrate Replacement for Physical Activity

Intensity Duration Carbohydrate Needed | Frequency
Mild-moderate | < 30 minutes None

Moderate 30 — 60 minutes | 15 grams Each hour
High > 1 hour 30 — 50 grams Each hour

2. Hyperglycemia (after very strenuous, high-intensity activities)
» Check ketones when blood glucose is greater than 300 mg/dl (type 1) or

400 mg/dl (type 2) (Joslin).

o If moderate to large ketones are present, activity may worsen blood
glucose levels. Delay activity until ketones are absent.

o If no ketones are present, activity may help lower blood glucose.
Begin activity and check glucose after 15 minutes. If blood glucose is
higher, stop the activity.

* For those with type 1 diabetes, diabetic ketoacidosis (DKA) may result if
activity begins when blood glucose is elevated and/or ketones are present.

Medical treatment is necessary.



3. Dehydration

Adequate fluid is needed before, during and after being active. (Fluid
should be calorie free and caffeine-free, water is ideal.)

4. Exacerbation of cardiovascular disease, such as:

a

000D

Presence of silent heart disease (arrhythmia, cardiac dysfunction)
Excessive increases in blood pressure with activity

Angina

Myocardial infarction

Sudden death

5. Worsening of chronic complications with inappropriate activities.

Retinopathy: Avoid strenuous, high intensity activities, heavy weight
lifting, scuba diving, activities that require the head to be lower than the
waist, jarring activities (jogging or racquetball) and competitive sports.
Walking, swimming, stationary cycling and best.

Peripheral Vascular Disease (PVD): Non-weight bearing activities are
best. Walking is helpful for those with intermittent claudication. Severe
PVD is an absolute contraindication for a walking program.

Peripheral Neuropathy: Avoid weight-bearing activities and jogging. Be
cautious of over stretching. Well fitting shoes are crucial. Daily range-of-
motion activities, cycling and swimming are best.

Autonomic Neuropathy: Avoid strenuous, high intensity activities and
being active in temperature extremes. Recumbent cycling and water
aerobics are best.

Nephropathy: Low-intensity aerobic activities are best (walking,
swimming, cycling). Exercise tolerance is generally diminished.

Hypertension: Avoid heavy lifting, straining and excessive arm
movements (especially over the head, which can cause dramatic
elevations in blood pressure for some).

Physical Activity Recommendations
Type 2 diabetes: 30 — 60 minutes daily up to 5 times a week.

Type 1 diabetes: all levels of activity can be performed by those without
complications and are in good glycemic control.

For the older adult: 30-40 minutes 5-6 times a week.

For weight loss: at least 60 minutes most days of the week.



Activity Sessions

Warm-up: Each activity session should begin with a couple of minutes of light
activity, followed by stretching.

Activity: Aerobic activity (e.g. walking, swimming or biking). Depending on fitness
level, the activity session can last from 5-60 minutes. Most need to start out with a
short activity period and add 1-2 minutes every 1-2 weeks. The person should be
able to talk during the activity and feel that they are working 'somewhat hard'.
Activity sessions may be split into 2 or more sessions per day. For example, a 30
minute daily activity could be broken down into three 10 minute sessions.

Cool-down: Slow down the pace for a couple of minutes. End with more
stretching.

Safety Tips
1. To prevent hypoglycemia:
o Carry a rapidly absorbed carbohydrate source
o Monitor blood glucose regularly
Wear or carry diabetes identification
To prevent injury:
o Use proper equipment and shoes
o Include a warm-up and cool-down period
o Avoid activity in extreme temperatures (hot, humid or freezing)
o Stop activity if pain, light-headedness or shortness of breath occurs.
4. To avoid dehydration:
o Drink plenty of fluids

W N

A graded stress test may be necessary to evaluate the safety of some activities for
people with diabetes. A graded activity test is recommended if one or more of the
following are true:
» Older than 35
* Older than 25 years and
o has had type 2 diabetes for more than 10 years
o has had type 1 diabetes for more than 15 years
» Other heart disease risk factors present (smoking, high cholesterol, high
blood pressure, etc)
» Presence of microvascular disease (proliferative retinopathy or
nephropathy, including microalbuminuria)
» Peripheral vascular disease
* Autonomic neuropathy

References: American Diabetes Association (2006). Clinical Practice
Recommendations. Diabetes Care, Vol 29 (1).
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Chapter 5
Oral Pharmacological Treatment of
Type 2 Diabetes

Pharmacological therapy is recommended after 4-12 weeks if an individualized meal
plan, activity, and weight loss trial (if needed) have failed to control blood glucose
(BG). If the BG remains above 126 mg/dl fasting and over 200 mg/dl 1-2 hours
postprandial, pharmacological treatment should be initiated.

Those with extremely high blood glucose and symptoms such as polyuria, and
polydipsia, may need insulin to be started immediately. Insulin may be needed for a
short period of time or indefinitely. A review and alteration of the other medications
one is taking may help to control blood glucose; hyperglycemia may result from
nicotinic acid, thiazide diuretics (large doses), beta blockers, Indocin, Dilantin,
corticosteroids and fertility agents.

There are currently 6 classifications of oral therapy for type 2 diabetes
» Sulfonylureas
* Benzoic Acid Derivatives
¢ D-Phenylalanine Derivatives
» Biguanides
* Thiazolidinediones
* Alpha Glucosidase Inhibitors

Medication Failures

» After 5 years, approximately 50% of patients will require medication
adjustments.

» Combination therapies can be tried before discontinuing the failed drug
(i.e. add metformin if person has failed with sulfonylurea to control BG).

» If combination therapy fails to control BG, insulin or other injectible
medication is the next line of treatment - see Chapter 6 Insulin and Other
Drugs in the Treatment of Type 2 Diabetes.



Sulfonylureas

Primary Function: Stimulate the pancreas to make more insulin. Over time, the
body’s ability to make insulin may lessen. If this happens, these drugs lose their

ability to control blood glucose.

Agent Typical Dosage Max dosage
1%t Generation

Tolbutamide (Orinase) 0.25-2.0 g/day (divided) 3 g/day
Tolazamide (Tolinase) 100-1000 mg/day (divided) 1000 mg/day
Chlorpropamide (Diabenese) 100-500 mg bid 750 mg/day
2"? Generation

Glyburide (DiaBeta, Micronase) 1.25 — 2.5 mg bid 29 mg/day
Glyburide (Glynase) 0.75 — 12.0 mg/day 20 mg/day
Glipizide (Glucotrol) 2.5 —20.0 mg bid 40 mg/day
Glipizide (Glucotrol XL) 2.5 —-10 mg bid 20 mg/day
Glimepiride (Amaryl) 1-8 mg/day 8 mg/day

Dosing

» Start at lowest possible dose and increase every 1-2 weeks until glucose
control or maximum dose Is reached.

* Renal insufficiency may require dose reduction.

* There is no benefit to using two sulfonylureas (i.e. Diabeta and Glucotrol)

together.

» Fasting plasma glucose (FPG) 126-200 mg/dl may respond to monotherapy
along with dietary management.

* FPG greater than 200 mg/dl may need 2 agents or insulin.

» If sulfonylurea alone fails to control blood glucose, combination therapy or
insulin may be used to achieve blood glucose control.

Side Effects
* Hypoglycemia
*  Weight gain
* Hyperinsulinemia

e Skin rashes
e GI(5%)

* Hepatic changes (rare)

Disulfiram like reaction with alcohol (1% generation only)

Contraindications

» Allergy to sulfa drugs
+ Serious illness/severe infection
Surgery or trauma

Type 1 diabetes

Pregnancy and lactation
Diabetic Ketoacidosis (DKA)
Severe renal or hepatic disease
Elderly, debilitated or malnourished persons

Candidates for Initial Use: Type 2 diabetes, no dyslipidemia, not overweight,

and FPG > 20 mg/dl above target



Benzoic Acid Derivative

Repaglinide (Prandin)

Primary Function: Enhances insulin secretion. Is a short-acting agent. The amount
of repaglinide-induced insulin release depends on the blood glucose level. Insulin
release diminishes as the glucose level declines.

Precautions

Side Effects

Contraindications

Has the potential to cause hypoglycemia, but to a lesser extent than
sulfonylureas.

May be taken with decreased kidney function.

Longer half-life may be found with antifungals, erythromycin and
clarithormycin.

Accelerated repaglinide metabolism and shortened drug effect may be
found with use of rifampin, phenobarbital, carbamazepine, and
troglitazone.

Is available in 0.5 mg, 1 mg and 2 mg dosage units. Maximum dose is 16
mg per day.

Initial dose for clients not previously treated with BG lowering agents: 0.5
mg/meal

Initial dose for clients previously treated with BG lowering agents or A1C >
8%: 1-2mg/meal.

Take with meals. Number of daily doses is determined by the number of
meals eaten.

If a meal is skipped, the dose is skipped; if a meal is added, a dose is
added for that meal.

* Back pain

Hypoglycemia (16-31%) « Headache

Gl (4%)
Upper respiratory infections

* Impaired hepatic function
» Back pain
* Headache

Type 1 diabetes
Pregnancy and lactation
Diabetic Ketoacidosis

Candidates for Initial Use: Type 2 diabetes, no dyslipidemia, with or without

renal failure, not overweight, and FPG > 20 mg/dl above target



D-Phenylalanine Derivative

Nateglinide (Starlix)

Primary Function: Stimulates insulin secretion when needed (postprandial), then
allows insulin concentrations to return to baseline.

Precautions
* Is very rapid-acting.
* Not recommended for combination with a sulfonylurea or Prandin.

Dosing

e Is available in 60 mg and 120 mg tablets.

» Typical dose: 120 mg taken just before meals. (60 mg tid can be used for
those near their A1C goal)

» Take with meals. Number of daily doses is determined by the number of
meals eaten.

» If amealis skipped, the dose is skipped; if a meal is added, a dose is
added for that meal.

Side Effects
* Hypoglycemia (2.4%)
* Dizziness (3.6%)
*  Weight gain of < 1 kg

Contraindications
e Type 1 diabetes
* Pregnancy and lactation
¢ Diabetic Ketoacidosis

Candidates for Initial Use: Type 2 diabetes with the ability to produce insulin,
significant postprandial hyperglycemia not
controlled by nutrition therapy and exercise.

Alpha Glucosidase Inhibitors

Acarbose (Precose) and Miglitol (Glyset)

Primary Function: Lowers postprandial BG by delaying carbohydrate digestion and
slows absorption.



Benefits
* Does not cause hypoglycemia.
» Can decrease postprandial blood glucose by about 50 mg/dl and A1c by
approximately 0.5-1%.

Precautions

» Generally will not be effective in the treatment of significant fasting
hyperglycemia.

* If hypoglycemic reactions occur, oral glucose (not sucrose) must be used
for treatment.

* Should not be used if the client is using any rapid-acting insulin {lispro
(Humalog), aspart (Novolog) or glulisine (Apidra)}. Their mechanisms of
action are similar.

* Should not be used with metformin--severe Gl side effects may occur.

* Check serum transaminase level every 3 months during the first year and
then periodically. If elevated, discontinue acarbose. (Liver abnormalities do
not seem to be a concern with miglitol.)

Dosing and Administration
* Both are available in 25 mg, 50 mg and 100 mg tablets.
* Given with the first few bites of major meals.
» Precose: starting dose 25 mg qd (to decrease side effects), add second
dose after 2 weeks and third dose after an additional 2 weeks. Increase to
50 mg tid for 4-8 weeks .
- Maximum dose for those under 60 kg : 50 mg tid
- Maximum dose for those 60 kg and over: 100 mg tid
* Glyset: starting dose of 25 mg tid for 4-8 weeks, then 50 mg tid for 3
months. Increase to 100 mg tid if tolerated and needed.
- Maximum dose: 100 mg tid
e May be used alone or in combination therapy

Side Effects
* Most common: Gl (abdominal pain, diarrhea, flatulence)
* Increased serum AST or ALT (Acarbose doses > 200 mg tid)

Contraindications
» Safety not tested for pregnancy or lactation
» Chronic intestinal problems or diseases present (inflammatory bowel
disease, colonic ulceration, obstructive bowel disease and gastroparesis).
» severe liver and renal disease (creatinine > 2.0).

Candidates for Initial Use: Type 2 diabetes, dyslipidemia, obesity, and significant
postprandial hyperglycemia



Biguanides

Metformin (Glucophage, Glucophage XR)

Primary Function: Decreases glucose output from the liver. Does not stimulate
insulin release.

Benefits
» Controls BG without causing hypoglycemia or weight gain in most people.
A 2-5 kg weight loss is typical.
» Studies show a decrease in triglycerides (16%), LDL-cholesterol (8%) and
total cholesterol (5%); along with an increase in HDL-cholesterol (2%).

Precautions
* Educate client to immediately report symptoms associated with lactic
acidosis (severe weakness, cold, labored breathing, stomach pain, light
headed or irregular heart rate).
» Evaluate kidney and liver (LFT) before initiating metformin. Test creatinine
and LFTs every 6-12 months while on metformin therapy.

* Metformin (Glucophage) is available in 500 mg and 850 mg dosage units.
Glucophage XR is available in a 500 mg dosage unit.

» Start at 500 mg per day or 500 mg bid (XR: 500 mg with evening meal)

* Increase by 500 mg per day every 2 weeks (1 week for XR) up to a
maximum effective dose of 2000 mg. (Usual dose 1500-2000 mg per day
split into two or three doses - 850 mg tablet in the AM and another in the
PM.)

» Fasting plasma glucose 126-200 mg/dl may respond to monotherapy along
with dietary management.

» Fasting plasma glucose 200-275 mg/dl may respond to a combination
therapy or insulin.

Side Effects
«  Common: Gl (abdominal bloating, nausea, cramping, diarrhea, feeling of
fullness)
» Minor effects: agitation, headache, metallic taste
* Rare: lactic acidosis, reduction of B12 levels



Contraindications

e Type 1 diabetes.

* Pregnancy and lactation.

* Acute or chronic of lactic acidosis.

* Hepatic dysfunction

* Renal dysfunction with serum creatinine >1.5 mg/dl for men and >1.4 mg/dI
for women.

* Over age 80

» History of alcoholism or binge drinking

* Metformin should be temporarily discontinued in any situation that
predisposes the individual to acute renal dysfunction including:
o Cardiac collapse
o Acute myocardial infarctions
o Acute exacerbated congestive heart disease.
o Use of iodinated contrast media (withhold 48 hours before and after

test)

Candidates for Initial Use: Type 2 diabetes, dyslipidemia, obesity or genetic
factors favoring insulin resistance and FPG > 20 mg/dI
above target

Thiazolidinediones

Pioglitizone (Actos) and Roisglitizone (Avandia)

Primary Function: Decreases insulin resistance and increases glucose uptake in
muscle and adipose tissue.

Benefits
» Useful in those with renal dysfunction or other conditions in which
metformin is contraindicated.
* Generally well tolerated.

Precautions
» Liver toxicity was been reported with the use of Rezulin. It was withdrawn
from the U.S. market on 3/21/00.
» Liver function tests should occur with Actos and Avandia. Check serum
transaminase levels (ALT) prior to starting therapy, every 2 months during
the first year, and then periodically.



Do not use if ALT exceeds 2.5 X upper limit of normal or if active liver
disease is present.

If ALT exceeds 3 X upper limit of normal during treatment, recheck as soon
as possible. Discontinue drug if ALT remains > 3 X upper limit of normal.
Check liver function immediately if signs of hepatic dysfunction occur
(nausea, vomiting, abdominal pain, fatigue, anorexia)

Dosing — Actos

Approved for monotherapy or in combination with sulfonylurea, metformin
or insulin

Available in 15 mg, 30 mg and 45 mg tablets.

Initial starting dose in monotherapy or combination therapy is 15 mg or 30
mg once daily, taken without regard to meal.

Maximum dose is 45 mg once per day

If used with insulin, insulin may need to be decreased by 10-25% if patient
reports hypoglycemia.

Sulfonylurea dose may need to be lowered if hypoglycemia occurs.

Some studies showed a 5-26% decrease in triglycerides and a 6-13%
increase in HDL-cholesterol.

Dosing - Avandia

Approved for monotherapy or for use with sulfonylurea, metformin or
insulin

Avandia is available in 2 mg, 4 mg and 8 mg tablets.

Usual starting dose is 2 mg/day - single dose or divided into 2 doses/day.
Max dose 8 mg/day. 4 mg bid is more effective than 8 mg once a day.
Studies show small increases in HDL-cholesterol and LDL-cholesterol.

Side Effects

Increased hepatic enzymes

Weight gain

Plasma volume expansion

Edema

May make oral contraceptive less effective

Contraindications

Pregnancy or lactation

Children

Hepatic dysfunction

NYHA Class Il or IV Heart Failure

Pre menopausal anovulatory women with insulin resistance.

Candidates for Initial Use: Type 2 diabetes, obesity or genetic factors favoring

insulin resistance and FPG > 20 mg/dl above target



Combination Therapy

Candidates for Combination Therapy: When other therapies reach maximum
doses and target BG levels not met (FPG > 140 mg/dI, postprandial BG > 180 mg/dl,
A1C > 7-8%).

Glucovance (glyburide/metformin)
* Available in 1.25/250 mg, 2.5/500 mg and 5/500 mg dosage units
» Side effects similar to those noted for glyburide and metformin.
» Contraindicated in those populations not indicated for use of gyburide and
metformin.

Metaglip (glipizide/metformin)
* Auvailable in 2.5/250 mg and 2.5/500 mg dosage units
» Side effects similar to those noted for glipizide and metformin.
» Contraindicated in those populations not indicated for use of glipizide and
metformin.

AvandaMet (Avandia/metformin)
* Available in 1/500 mg, 2/500 mg and 4/500 mg dosage units
» Side effects similar to those noted for rosiglitazone (Avandia) and
metformin.
» Contraindicated in those populations not indicated by use of rosiglitazone
(Avandia) and metformin.

ACTOplus Met (Actos/metformin)
* Available in 15/500 mg or 15/850 mg dosage units.
» Side effects similar to those noted for pioglitazone (Actos) and metformin.
» Contraindicated in those populations not indicated by use of pioglitazone
(Actos) and metformin.

Avandaryl (Avandia/Amaryl)
* Available in 4/1 mg, 4/2 mg and 4/4 mg dosage units.
» Side effects similar to those noted for rosiglitazone (Avandia) and
glimepiride (Amaryl).



» Contraindicated in those populations not indicated by use of rosiglitazone
(Avandia) and glimepiride (Amaryl).



