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Blood Glucose Control Flowchart
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Blood Pressure Control Flowchart
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Ongoing Management Flowchart
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Foreword

What Is an ICSI Health Care Guideline For Patients and Families?
This document is a summary of an ICSI health care guideline that has been "translated" from medical termi-
nology to commonly used and easily understood English.  It is intended for patients, their families and/or 
caregivers, and other individuals who have little or no health care training.  The guideline is designed to help 
you understand the diagnostic and treatment options recommended for a particular condition.  Being better 
informed should help you during discussions with your physician or other health care professional.  

However, an ICSI Health Care Guideline for Patients and Families should not be construed as medical 
advice or medical opinion related to any specific facts or circumstances.  If you are seeking medical advice, 
please consult a health care professional regarding your particular situation, any specific medical questions 
you may have, and the application of the guideline to your individual case. 

This translation can be viewed and downloaded as a portable document file (PDF) on http://www.icsi.org. 
Adobe Acrobat Reader is required.  The document may be copied for individual use, and health care profes-
sionals may distribute copies to patients.  Instructions for accessing these guidelines are listed below:

•	 http://www.icsi.org

•	 click on "For Patients" at the top

•	 select the category you are interested in

You will find the healthcare guideline for Patients and Families as well as links to other resources for that 
topic.

All other copyright rights are reserved by ICSI.  ICSI assumes no liability for any adaptations or revisions 
or modifications made to this guideline.

How are ICSI Health Care Guidelines Developed?
ICSI, the Institute for Clinical Systems Improvement, is an independent, non-profit organization dedicated 
to helping identify best clinical practices for health care professionals.  A significant part of ICSI's mission 
is to create and maintain clinical guidelines to help health care professionals evaluate and treat patients with 
a particular condition.  A team of experts develops each ICSI guideline, using the most current information 
about a particular condition.  This information is carefully evaluated, reviewed, and compiled before it is 
published.  

Each guideline recommends a strategy for making decisions, but it is not intended to replace a physician's 
judgment or establish a protocol (strict plan) for all patients.  One set of recommendations is rarely the only 
approach to a problem.

How Do I Use the Flowchart?
The flowchart represents the major steps in the process of evaluating and treating a patient with a particular 
condition.  Numbers within the flowchart correspond with a flowchart note.  Some flowchart boxes will not 
have a corresponding note.
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Introduction

This guideline has been developed for patients age 18 and older.  It recommends an approach to diagnosing 
and treating type 2 diabetes mellitus as determined by the ICSI Type 2 Diabetes Mellitus Work Group.  The 
group used a multidisciplinary process and evidence-based methods to develop this guideline.  Recommen-
dations are based on a critical evaluation of scientific evidence, rather than on expert opinion or consensus.  
Using scientific evidence to judge benefits provides rational, defensible recommendations.  This method 
also provides strong arguments for eliminating services that clearly offer no overall value.

Definition of Diabetes
Diabetes mellitus is a chronic condition that affects the body's ability to convert the food we eat into a 
sugar we call glucose.  Glucose is the body's chief source of energy.  Insulin (a substance produced by the 
pancreas) is necessary to convert glucose into usable energy.  

Symptoms of diabetes are:

•	 Polydipsia (excessive thirst).

•	 Polyuria (frequent urination).

•	 Weight loss.

•	 Blurred vision.

•	 Vaginitis (vaginal yeast infection).

•	 Polyphagia (excessive hunger).

There are two classifications of diabetes mellitus, type 1 (sometimes called juvenile onset or insulin-depen-
dent diabetes) and type 2 (sometimes called adult onset or non-insulin-dependent diabetes).  

There are people who develop type 1 diabetes as adults.  There are people who develop type 2 diabetes as 
teenagers, or end up taking insulin as adults.  In addition, the incidence of type 2 diabetes is increasing in 
children.  Therefore, the above definitions are misleading and not used as often as they were in the past.  

It's important to know which type of diabetes a patient has because the treatment is very different for each 
condition.  In some cases, it may be difficult to categorize the type of diabetes, and special blood tests will 
be necessary.  

A.	 Characteristics of Type 1 Diabetes Mellitus

People with type 1 diabetes mellitus are unable to produce insulin and must regularly take insulin injec-
tions to avoid lapsing into coma or death.  Characteristics of people with type 1 diabetes most likely 
include:

•	 Under 30 years of age when diagnosed with diabetes.

•	 On insulin since they were diagnosed or shortly thereafter.

•	 Less than 100% of their ideal body weight or have a Body Mass Index of less than 25.

•	 Moderate to large amounts of ketones* in the urine.

•	 No family history of diabetes.
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	 * The presence of ketones in the urine is an indication that the body is using fat rather than glucose for 
energy.

This guideline does not apply to people diagnosed with type 1 diabetes mellitus. 

B.	 Characteristics of Type 2 Diabetes Mellitus

With type 2 diabetes mellitus, the pancreas often produces too little insulin, or the body responds to the 
insulin too slowly, thus leaving a higher than normal amount of glucose in the blood.  The body may 
be resistant to the insulin (unable to properly use the insulin produced).  Characteristics of people with 
type 2 diabetes most likely include:

•	 Over 40 years of age when diagnosed with diabetes.

•	 Not on insulin.  However, if they are on insulin now, they may have been successfully treated 
with medication for diabetes several years before they were placed on insulin and probably 
now are on relatively large doses of insulin.

•	 More than 120% of their ideal body weight or have a Body Mass Index of more than 27.

•	 Negative or small amounts of ketones* in the urine.

•	 A family history of diabetes.

•	 Non-Caucasian heritage.

* The presence of ketones in the urine is an indication that the body is using fat rather than glucose 
for energy.

C.	 Blood Glucose Levels

Type 2 diabetes is diagnosed by measuring the concentration of glucose in the blood, measured as milli-
grams (mg) per deciliter (dl).  The glucose concentration in the blood will vary depending on whether 
calories were recently consumed.  If no calories were consumed in the previous 8 hours, the person is 
considered to be "fasting."  "Casual (non-fasting) blood glucose" levels can be measured at any time 
without considering calorie consumption.

Based on blood glucose level, the following conditions can be defined:

•	 Normal fasting glucose:

	 Less than 110 mg/dL.

•	 Impaired fasting glucose/prediabetes:

	 110 mg/dL or more but less than 126 mg/dL.

•	 Impaired glucose tolerance/prediabetes:

Glucose tolerance can be measured with an oral glucose tolerance test, which measures the 
glucose concentration in the blood after a person consumes a beverage containing a specified 
amount of glucose.  People are considered to have impaired glucose tolerance if their blood 
glucose concentration is 140 mg/dL or more but less than 200 mg/dL after consuming the 
glucose beverage.
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•	 Diabetes

People are usually diagnosed with diabetes if one or both of the following blood glucose 
concentrations are found:

-	 Fasting blood glucose concentration is 126 mg/dL or more.

-	 Casual blood glucose concentration is 200 mg/dL or more plus there are symptoms of 
diabetes (see below).

Unless the person is acutely ill, results of a test should be confirmed by repeating the test on 
a different day.

Flowchart Notes

Diagnosis and Treatment Algorithm Flowchart Notes

1.	 Diagnostic Testing for Diabetes or Prediabetes (Impaired Glucose 
Tolerance [IGT], or Impaired Fasting Glucose [IFG])
It is recommended that patients with the following conditions be tested for diabetes:

•	 Symptoms of diabetes.

•	 High blood pressure.

•	 Abnormal cholesterol and triglyceride levels.

•	 Heart disease.

Prediabetes is now the term recommended for patients with impaired glucose tolerance (IGT) or impaired 
fasting glucose (IFG).

2.	 Evaluation of Patients with Elevated Glucose
Evaluation may be done in one or more visits over a reasonably short period of time.  The provider  (physi-
cian, nurse practitioner, or physician's assistant) should determine how urgently the evaluation needs to 
be done. 

A.	 History

For all individuals, ask questions regarding:

•	 Symptoms.

•	 Eating habits, weight history.

•	 Physical activity.

•	 Previous or current infections, particularly skin, foot, dental, genital area, and urinary tract.

•	 Symptoms and treatment of chronic complications associated with diabetes:  eye, heart, kidney, 
nerve, sexual function, blood vessel disease (these may be present at diagnosis).

•	 Medications, including over-the-counter and alternative therapies, that may affect blood glucose 
concentration.
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•	 Risk factors for atherosclerosis (hardening of the arteries):  smoking, high blood pressure, 
abnormal cholesterol levels, family history.

•	 Family history of diabetes, heart disease, stroke, abnormal cholesterol levels.

•	 Pregnancy history:  delivery of an infant weighing more than 9 pounds, toxemia/eclampsia 
(potentially life-threatening condition of pregnancy with high blood pressure, swelling of 
extremities, headache, visual disturbances, and sometimes convulsions), stillbirth, or gestational 
diabetes (history of  diabetes during pregnancy).

•	 Mental, social, and economic factors that might influence the management of diabetes.

•	 Alcohol/drug use.

	 For people diagnosed with diabetes, ask questions regarding: 

•	 Details of previous treatment programs, including diabetes education.

•	 Current treatment of diabetes, including medications, nutrition management, physical activity, 
and results of glucose monitoring.

•	 Frequency, severity, and cause of acute complications such as low glucose, high glucose, and 
severely high glucose levels that can lead to coma.

B.	 Physical Examination 

•	 Weight, height, blood pressure.

•	 Dilated eye exam by an eye specialist.

•	 Oral exam (dental and gingival health).

•	 Cardiovascular system: heart, peripheral circulation (circulation in the legs and feet) determined 
by feeling for pulses, and listening for blood flow abnormalities.

•	 Skin: infections, xanthoma (raised yellow patches on the skin), insulin injection sites.

•	 Feet: nails, spaces between the toes, ulcers, pulses, calluses, structural deformities, protective 
sensation, and shoes.

•	 Nerve system:  degree of sensation in the hands and feet, muscle wasting, reflexes.

C.	 Laboratory Tests

•	 Test to determine fasting blood glucose.

•	 A1C is not required for prediabetes.  (A1C is a blood test that measures the average blood 
glucose levels over the previous two-three months.)

•	 Fasting cholesterol profile:

-	 Total cholesterol.

	-	 HDL (high-density lipoprotein cholesterol; "good" cholesterol).

	-	 LDL (low-density lipoprotein cholesterol; "bad" cholesterol).

	-	 Triglycerides.

•	 Serum creatinine (a test that evaluates kidney function) and liver function test.
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•	 Urine:  ketones, glucose, protein, microalbuminuria (small amounts of protein in the urine), 
culture (if symptoms of infection are present).

3.	 Diagnosis Prediabetes (IGT or IFG)
•	 IGT (Impaired Glucose Tolerance) is indicated when the oral glucose tolerance test shows a 2-hour 

blood glucose that is 140 mg/dL or more and less than 200 mg/dL.

•	 IFG (Impaired Fasting Glucose) is indicated when the fasting blood glucose is more than 110 mg/dL 
and less than 126 mg/dL.

4.	 Treatment of Prediabetes (IGT or IFG)
In people diagnosed with prediabetes (IGT or IFG), lifestyle behavior changes, including regular physical 
activity and nutrition management, can reduce the risk of type 2 diabetes by at least 50%.  

The following treatments are recommended for people with prediabetes (IGT or IFG):

•	 Intensive lifestyle changes, including a nutrition management and physical activity plan developed 
by a registered dietitian, health educator, or other qualified health professional.  Ongoing support 
of lifestyle changes is needed.

•	 Reduction of cardiovascular (relating to the heart and blood vessels) risk factors.

•	 Regular follow-up and reassessment of risks, including re-screening for diabetes every 1-3 years.

•	 Some diabetes may be prevented with medications, which include biguanides and alpha glucosidase 
inhibitors.  Rosiglitazone has been shown to prevent diabetes but the risk of congestive heart failure 
was increased.  Lifestyle change remains the preferred method to prevent diabetes.

5.	 Diagnosis of Type 2 Diabetes
Type 2 diabetes is indicated when:

•	 Casual blood glucose is 200 mg/dL or more and symptoms of diabetes are present.

•	 Fasting blood glucose is 126 mg/dL or more.

•	 It may be necessary to confirm results with repeat testing on a different day.  

•	 At the present time, A1C should not be used to diagnose diabetes.  (A1C is a blood test that measures 
average blood glucose levels over the previous 2-3 months.)

6.	 Is Patient Hospitalized?
Diabetic inpatients suffer increased illness, death, length of stay, and other related hospital costs compared to 
non-diabetic inpatients.  These negative outcomes are observed as or more frequently in hospitalized patients 
with newly discovered hyperglycemia.  Hyperglycemia is an independent marker of inpatient mortality in 
patients with undiagnosed diabetes.

Hyperglycemia has been associated with increased infection rates and poorer short term and long term 
outcomes in critically ill patients in the ICU, post-MI, and post-surgical settings.  Studies support that 
aggressive glucose management in medical and surgical patients can improve outcomes.

	
Flowchart Notes	 Management of Type 2 Diabetes Mellitus



Institute for Clinical Systems Improvement		  	
	 	 	
	 	 	

www.icsi.org

13

7.	 Inpatient Diabetes Management
The following are recommended in the inpatient setting:

•	 Intensive insulin therapy with intravenous insulin in critically ill patients.

•	 Use of scheduled insulin, with basal coverage (improves glucose control compared to sliding scale 
coverage alone.)

•	 For insulin-deficient patients, despite reductions or the absence of caloric intake, basal insulin must 
be provided to prevent diabetic ketoacidosis.

•	 Target plasma glucose levels to less than 110 mg/dl pre-prandial (before eating) and less than 180 
mg/dl post-prandial (after eating).

•	 Establishing a multidisciplinary team that sets and implements institutional guidelines, protocols, 
and standardized order sets for the hospital results in reduced hypoglycemic and hyperglycemic 
events.

Other considerations include:

•	 For patients who are alert and demonstrate accurate insulin self-administration and glucose moni-
toring, insulin self-management should be allowed as an adjunct to standard nurse-delivered diabetes 
management.

•	 Patients with no prior history of diabetes who are found to have hyperglycemia during hospitaliza-
tion should have follow-up testing for diabetes within 1 month of hospital discharge.

8.	 Needs Stabilization? 
Indications for immediate insulin treatment (insulin therapy may not be permanent, however):

•	 Pregnancy.  Oral medications (medications taken by mouth) for type 2 diabetes do not have FDA 
approval for use in pregnant women.  The glucose goals are different in pregnancy and require more 
aggressive treatment.  (Treatment of this condition is not included in this guideline.)

•	 Surgery, infection, steroids.  If these conditions cause significantly high glucose levels, insulin may 
be most appropriate.

•	 Severe symptoms, marked weight loss, and/or ketones* in the urine with:

-	 Fasting blood glucose over 300 mg/dL, or

-	 Casual blood glucose over 350 mg/dL.

* The presence of ketones in the urine is an indication that the body is using fat rather than glucose 
for energy.

•	 Extremely high blood glucose levels in addition to dehydration that can lead to coma:

-	 Blood glucose over 600 mg/dL.

•	 Hospitalization may be appropriate in the following situations:

-	 Life-threatening acute complications of diabetes.

-	 Uncontrolled diabetes during pregnancy that requires insulin.
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9.	 Stabilize Patient Who Needs Immediate Insulin Treatment
If the patient presents and is considered stable enough for outpatient care, but meets the criteria for insulin 
treatment listed in Note #8, there are several acceptable ways of initiating insulin.

•	 One example is to calculate the total daily dose of insulin at 0.3 units per kilogram of body weight, 
and start bedtime glargine ("glargine" is a type of insulin) at 50% of the total daily dose, splitting 
the remaining 50% with short acting insulin before meals.

•	 Another example is to start an oral medication while simultaneously initiating glargine at a dose of 
approximately 0.1 units per kilogram of body weight.

•	 A third example is to calculate the total daily dose of insulin at 0.3 units per kilogram of body weight 
and use pre-mixed insulin with 2/3 the dose in the morning and 1/3 the dose in the evening.

All patients should be instructed on how to monitor blood glucose at home, how to recognize symptoms 
of very low blood glucose levels, how to treat very low blood glucose levels, and how and when to contact 
their health care provider.  Patients should check their blood glucose levels frequently when insulin is first 
initiated.  Patients just beginning insulin treatment are strongly advised to maintain daily contact with their 
health care provider for the first three days of treatment, whether by phone contact or by office visit, and to 
develop a plan with their health care provider for 24-hour emergency phone support if needed.

Patients should be referred for nutrition and diabetes education and be seen in a timely fashion after diag-
nosis, preferably within one-seven days.

Insulin therapy may not be permanent, particularly if oral medications are added.  Insulin therapy may also 
be short-term in cases where the patient has an infection, acute illness, or recent surgery.  Once the infection, 
acute illness, or recovery from surgery takes place, insulin doses may be reduced or discontinued.

10.	Recommend Self-Care Program
A.	 Nutrition Management 

Appropriate nutrition management should be planned collaboratively with the person who has diabetes.  
Instruction may require a provider with expertise in nutrition management, and may be obtained through 
individual or group consultation.  It is important that providers understand the general principles of 
nutrition management and reinforce them for people with diabetes.  In most people, nutrition manage-
ment recommendations are similar to those of the general population.  Medical nutrition therapy is a 
Medicare Part B covered benefit.  

1.	 Evaluate the person's current eating habits and change as needed.  We recommend: 

•	 Setting goals and working together toward gradual, realistic lifestyle changes.

•	 Healthful food choices.  Foods containing carbohydrate from whole grans, fruits, vegetables, 
and low fat dairy products should be included in a health eating plan.

•	 Foods containing table sugar do not need to be restricted, but should be substituted for other 
carbohydrate sources if eaten, or if they are added, should be covered with insulin or other 
glucose lowering medication.

•	 Reduce total caloric intake by moderating food/beverage portions and limiting total fat 
intake.

•	 Because carbohydrates have the greatest impact on blood glucose, they should be distributed 
as evenly as possible throughout the day in smaller meals and snacks.
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•	 In patients with type 2 diabetes, reduced calorie intake and moderate weight loss can improve 
insulin resistance and high blood glucose.

•	 Avoid consuming more than 20% of total daily intake in the form of protein.  The long term 
effects of higher protein intakes on the development of kidney disease in patients with type 2 
diabetes is unknown.

2.	 Monitoring carbohydrate, whether by carbohydrate counting, exchanges, or experience-based esti-
mation remains a key strategy in achieving blood sugar control.

3.	 Individualize nutrition management based on the nutrition assessment and treatment goals of each 
person.  For example, if the person has been eating 45% of calories from fat, lowering fat to even 
40% can be helpful.  

•	 Protein percentage (based on nutrition assessment):

	a.	 15-20% of total calories

	b.	 Reduction of protein intake to 0.8-1.0 gm/kg (grams per kilogram) in individuals in the 
earlier stages of chronic kidney disease (CKD) and to 0.8 gm/kg in the later stages of 
CKD.

c.	 Protein should not be used to treat acute or prevent nighttime hypoglycemia.

•	 Carbohydrate percentage (based on nutrition assessment):

	a.	 Total amount of carbohydrate is more important than the type or amount of starch or 
sugar.

	b.	 There is no advantage or disadvantage to other nutritive sweeteners such as fruit juice 
concentrates, fructose, sorbitol, and mannitol over sucrose.

	c.	 Non-nutritive sweeteners such as EqualTM and NutrasweetTM are safe to use in moderation 
during pregnancy.

	d.	 Food fiber has many important nutritional benefits such as improving cholesterol levels 
and decreasing risk of colon cancer; however, it is unlikely to improve blood glucose 
control.

•	 Fat percentages (based on treatment goals):

	a.	 People with normal weight, cholesterol, and triglycerides:  similar to NCEP (National 
Cholesterol Education Program) guideline (less than or equal to 30% calories from fat, 
less than 10% saturated fats, limit trans-saturated fatty acids, and less than 200 mg choles-
terol).

	b.	 To lower LDL-cholesterol, energy derived from saturated fat can be reduced if weight loss 
is desirable or replaced with either carbohydrate or monounsaturated fat when weight loss 
is not a goal.

	c.	 Weight control:  Emphasize the need to lower fat and calorie consumption while engaging 
in regular physical activity of 30 minutes most days.

d.   	People with elevated HDL cholesterol ("good" cholesterol) and LDL cholesterol ("bad" 
cholesterol):  Use the National Cholesterol Education Program Therapeutic Lifestyle (TLC) 
Recommendations.  TLC diet: reduce saturated fat to less than 7% of calories, cholesterol 
less than 200 mg, increase soluble fiber intake (10-25 grams per day) and plant stanols/
sterols to 2 grams per day, and minimize trans-unsaturated fat intake.
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	e.   	People with elevated triglycerides:  Improve blood glucose control, achieve weight loss, 
increase physical activity, avoid alcoholic beverages, moderate carbohydrate intake, and 
restrict intake of saturated fat.

f.	 Two or more servings of fish per week provide n-3 polyunsaturated fatty acids and are 
recommended.

4.	 When usual measures to promote weight loss are unsuccessful in severely obese people who have 
other medical conditions, there may be a role for additional medications or surgical procedures.  
Further research is being done in this area.

B.	 Physical Activity

At each visit, reinforce the ongoing need and benefit of physical activity, offering support and advice 
on ways to incorporate 30 minutes of physical activity into most days of the week.

1.	 Strategies for increasing physical activity.

•	 Start by incorporating 10 minutes of increased activity into each day:

	-	 Use stairs instead of elevator.

	-	 Park car away from building entrance and walk.

	-	 Walk to do errands.

•	 Overcome barriers:

	-	 Self-monitor activity by using pedometer, time record, and/or journal.

	-	 Be consistent.

	-	 Have alternative activities for inclement weather.

	-	 Find enjoyable activities.

	-	 Be active at the time of day that is best for the individual.

2.	 Assess safety of exercise program.

•	 Assess physical condition, fitness level, and limitations of the patient. 

•	 Assess for heart disease.  It is common for people with diabetes to have silent heart disease in 
which symptoms may go unrecognized.  

•	 Cardiac stress testing may be recommended for those starting an exercise program or increasing 
the intensity of their exercise program.  Heart disease is frequently silent in people with type 
2 diabetes.  Standard treadmill exercise testing may not be reliable, particularly in women.  In 
general, stress testing is recommended in people:

	•	 Age 35 and older.

	•	 With a history of type 2 diabetes for 10 years or longer.

	•	 With any additional risk factor(s) for heart disease.

	•	 With a history of blood vessel and/or nerve disease.

•	 Assess blood glucose control.

•	 Assess knowledge of how level of physical activity relates to blood glucose control.
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•	 When making a referral, ensure other health care providers are aware of person's exercise 
limitations.

3.	 Physical activity can be intermittent or cumulative.

Physical Activity Intermittent Cumulative

Frequency Four-seven days every week Physical activity every
day (walking, taking
stairs, housework,
scheduled activity)

Intensity 50%-69% predicted
maximum heart rate

Moderate activity
(equivalent to brisk walk)

Time Minimum of 8-10 minutes
each session

Accumulate 30 minutes or
more each day

C. 	 Elements of Self-Care 

Providers can support patients by helping them find and integrate education and support resources into 
routine care.  An educator, such as a certified diabetes educator or registered dietitian, may be needed, 
either for individual or group consultation.  

Elements of self-care include:  

•	 Understanding the diabetes disease process and treatment options.

•	 Goal setting and problem solving for health and daily living.

•	 Knowing risks for complications of the disease.

•	 Preventing, detecting, and treating acute complications.

•	 Preventing (through reduction of risky behaviors), detecting, and treating chronic complica-
tions.

•	 Self-monitoring of blood glucose, ketones* (when appropriate), and using results to improve 
control.

*The presence of ketones in the urine is an indication that the body is using fat rather than glucose for 
energy.

•	 Incorporating appropriate nutrition management.

•	 Incorporating physical activity into lifestyle.

•	 Using medications (if needed) to increase the effectiveness of the treatment plan.

•	 Being aware of culturally appropriate educational and community resources to support people 
with diabetes and their families.

•	 Making mental/emotional adjustments in daily life.

•	 Getting appropriate care before pregnancy.
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D. 	 Foot Care

Patients should be aware of risk factors such as calluses, dry skin, decreased sensation, decreased 
circulation, or history of prior skin ulcers or amputations.  Appropriate measures to avoid complications 
include:  (Also see Note #29-D, "Comprehensive Foot Exam with Risk Assessment.") 

•	 Inspect feet daily for cuts, bruises, bleeding, redness, and nail problems.

•	 Wash feet daily and dry thoroughly, including between the toes.

•	 Do not soak feet unless specified by a health care provider.

•	 Be careful of hot water, especially if sensation is limited in the feet.

•	 Use of lotions, petroleum jelly (Vaseline), and cream is acceptable, but do not use between the 
toes.

•	 Don't walk barefoot.

•	 Check shoes each day for objects that may have fallen inside, excessive wear, or areas that may 
cause irritation.

•	 Avoid injuries from cutting toenails; avoid cutting own calluses or corns.

•	 Seek care immediately for new foot problems.

E.	 Community Resources

There is some evidence that community-based education and support for people with diabetes are effec-
tive.  These programs may complement the routine care and education that are part of standard medical 
practice, and may enhance a person's ability to self-manage the diabetes.  Community resources and 
support for diabetes self-care education is recommended:

•	 For adults with type 2 diabetes.

•	 In community centers, libraries, and places of worship.

•	 As a way to improve blood glucose control

11.	Set Individualized Treatment Goals
Provider and patient should discuss and document treatment goals and establish a plan to achieve them. 
Less restrictive goals may be used for the very elderly or for people with other severe health problems (for 
example, hardening of the arteries, spreading cancer, severe mental deterioration with loss of memory).  The 
following goals are recommended:

A.	 Blood Sugars at Goal	

For most patients with type 2 diabetes, the A1C goal is generally less than 7%.  (A1C is a blood test 
that measures average blood glucose levels over the previous two-three months.)

Blood sugars should also be used to assess level of control in addition to A1C.  It is appropriate to deter-
mine need for medication changes based on blood sugars whenever this information is available.
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Blood Glucose Control

Normal Goal*

Average glucose before
eating

Less than 110 mg/dl 90-130 mg/dl

Average glucose at
bedtime

Less than 120 mg/dl 110-150 mg/dl

*Two-hour post-meal blood sugars can be helpful for adjusting meal-time
medications. Action suggested may depend on a person’s symptoms.  For
blood glucose levels less than 90 or 80, action depends on individual patient
considerations.

A1C** 4%-6% Less than 7%

**A1C is a test that measures average blood glucose over the previous two-
three months. Medical centers need to know what the standard is for A1C and
glycated hemoglobin in their labs and make the appropriate conversions.

Self-Monitoring Blood Glucose (SMBG)

Recommendations for frequency and timing of glucose monitoring often depend on the type of treatment 
being used for blood glucose control.

When diabetes treatment is: Check blood glucose:

Control of diabetes through nutrition
management, physical activity, and/or oral
medication

Two times a day, rotate times, at least two-
three days per week; checking 2 hours after
eating may be helpful.

Simple insulin regimens (one or two shots a
day)

Two times a day, rotate times, at least three-
four days per week; checking two hours after
eating may be helpful.

Complex insulin regimens (three or more shots
a day)

Four or more times a day; checking two
hours after eating may be helpful.

B.	 Goals for Cholesterol and Triglycerides

Goals for cholesterol and triglyceride levels are shown in the table below.

Total Cholesterol
(mg/dl)

Triglycerides
(mg/dl)

HDL (“good”
cholesterol)

(mg/dl)

LDL (“bad”
cholesterol)

 (mg/dl)

Ideal Less than 200 Less than 150 More than 40 Less than 100

Three paths to improving cholesterol and triglyceride levels are:

•	 Nutrition management.

•	 Increased physical activity.

•	 Medication.

Beneficial effects of statins (medications that lower cholesterol levels) on reducing the risk of heart 
disease may, in part, be independent of their effects on cholesterol levels.  People with diabetes should 
be treated as though they already have heart disease. This may impact the decision to start cholesterol-
lowering medication.
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C.	 Goals for Blood Pressure Control 

The general goal for people with type 2 diabetes is to maintain a blood pressure of less than 130/80 
mmHg (millimeters of mercury).

People with diabetes are at very high risk for cardiovascular (relating to the heart and blood vessels) 
events.  Multiple studies have shown significant benefits from using therapy to lower high blood pres-
sure in people with diabetes.  Therefore, it is recommended that "high normal" blood pressure in the 
130-139/80-89 mmHg range be treated.

D.	 Aspirin Use

For people with type 2 diabetes who are 40 and older, start low-dose aspirin therapy (one tablet daily 
of a dosage size between 81 and 325 mg) unless aspirin should not be taken.  People who cannot take 
aspirin may benefit from taking an "antiplatelet" medication such as Plavix® or Ticlid®.

E.	 Stop Tobacco Use 

Strongly encourage people with diabetes to avoid tobacco use.  Ask patients about their use of tobacco; 
advise and help them quit smoking.

12.  Are Treatment Goals Met? 
Long-term care goals for people with type 2 diabetes are:

•	 Preventing heart disease. 

•	 Preventing blindness, kidney disease, and damage to nerves caused by high blood glucose.

Setting initial goals that are achievable, however modest they may be, may encourage patients to take further 
steps towards more ambitious long-term goals.  

Progress toward agreed-upon goals should be briefly reviewed at each office visit for diabetes.  Goals and 
treatment will likely be adjusted over time.  Patient involvement in this process can give them a greater 
sense of control over their diabetes and allow flexibility in managing diabetes during periods of high stress 
or major life transitions.

13.  Treatment Goals Not Met
A.	 Modify Treatment Based on Presence of Other Medical Conditions (for example, high blood pres-

sure, abnormal cholesterol and triglyceride levels, tobacco use, and depression).

B.	 Review Goals for Cholesterol, Triglycerides, and Blood Pressure.

C.	 Consider Referral to Diabetes Care Team or Specialists.

Diabetes Care Team

Consultation with a diabetes educator is suggested if the person with diabetes is having difficulty 
following a nutrition and exercise regimen, monitoring blood glucose, or has additional questions 
regarding diabetes.

Every primary care physician should develop a relationship with a diabetes education program in order to 
provide patients with additional options for management.  The American Diabetes Association publishes 
a list of recognized educational programs in each state. These programs are usually staffed with endo-
crinologists (physicians specializing in diabetes and other hormonal disorders) or other physicians, and 
diabetes educators, including dietitians, nurses, and other health care providers.
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Eye Care Specialist  

A dilated eye examination for diabetic eye disease should be performed once a year in people with type 
2 diabetes.

Endocrinologist /Nephrologist (physician specializing in kidney disorders) 

Consultation with a specialist is suggested if there is:

•	 More than small amounts of protein found in the urine.

•	 Elevations in creatinine (a byproduct of kidney function) or blood urea nitrogen 		
(indicates protein breakdown). 

•	 High blood pressure that is unresponsive to treatment. 

For additional discussion, see Note #29C, "Kidney Assessment." 

Endocrinologist / Neurologist (physician specializing in nervous system disorders)

Consultation with a specialist is suggested if nerve disease progresses and becomes disabling.

Endocrinologist / Cardiologist (physician specializing in heart and blood vessel disorders)

Consultation with a specialist is suggested if blood pressure cannot be controlled with usual treatment, 
the person has marked associated postural hypotension (decrease in blood pressure with changes in 
position), or the patient has symptoms of hardening of the arteries.

Foot Care Specialist

Consultation with a specialist is suggested if the patient is unable to care properly for his/her own feet, 
needs prescriptive footwear, and/or has more serious problems such as foot deformities, infected sores, 
ulcers, deformed nails, or thick calluses.

D.	 Assess Patient Adherence to Treatment Plan

Not taking prescribed medications can limit the success of therapy and help to explain why a patient is 
not achieving treatment goals.  To identify if a patient is following the treatment plan, providers should 
ask patients open-ended, non-threatening questions at each office visit.  The assessment should include 
probing for factors that can contribute to inadequate medication use (for example, fear of adverse 
reactions, misunderstanding of chronic disease treatment, depression, cognitive impairment [impaired 
thinking ability], complex dosing regimens, or financial constraints).

•	 Assess patient knowledge of diabetes and expectations for treatment.

•	 Assess patient's process of administering medication.

•	 Assess patient's barriers to following the treatment plan.

To enhance use of medications, take steps to minimize risk factors and barriers.  Steps may include 
simplifying the medication regimen, using reminder systems, involving family or caregivers in care, 
involving multiple disciplines in team care, providing written and verbal medication instructions, setting 
collaborative goals with patients, and providing education about medications (including potential adverse 
effects).

E.	 Evaluate for Depression 

Suggest consultation with a mental health or behavioral health specialist if the patient is having difficulty 
adjusting to and living with the diagnosis of diabetes.
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There is an increased rate of depression in people with diabetes when compared to individuals in the 
general population.  Depression can impact the ability of a person with diabetes to achieve blood glucose 
goals.  When blood glucose goals are not achieved, they are at increased risk of developing complica-
tions from their diabetes.  People with diabetes should be encouraged to talk to their provider about all 
aspects of their health and well being, including their emotional health.

Blood Glucose Control Flowchart Notes

14.  Set Blood Glucose Goals
Nutrition management may be all that is needed to treat diabetes, especially for the person with mild disease 
in the early stages.  Nutrition management should be maintained throughout the course of the disease, even 
when medications are used.  Oral medications (medication taken by mouth) are generally used if nutrition 
management alone does not succeed in obtaining blood glucose goals within a reasonable time frame, usually 
two-three months.  Combinations of oral medications are used frequently as a next step to maintaining 
treatment goals.

At the time of diagnosis, if the individual has severe symptoms of diabetes, insulin should be started.  Insulin 
therapy is also indicated when there is a failure to achieve treatment goals with oral medications.  

Patients may be able to move off of specific medications as lifestyle changes improve blood glucose control.  
Diabetes is a progressive disease, however, and the use of medications will likely become necessary in the 
majority of patients, even if they are able to follow recommendations for nutrition management and physical 
activity.

15.  Which Medication Is Best?
Only general guidelines for medication can be given because treatment will vary depending on the individ-
ual's needs.  Specific medications are addressed in Notes #16 and 17.  In general, when determining which 
medication is best, consider the following:

A.  	Age of Patient

It is important to recognize that the risks of medications often increase with advancing age.  However, 
this does not justify withholding medications that may reduce symptoms such as excessive urination at 
night and frequent visits to the bathroom, which could place an elderly person at increased risk of falls 
and possibly hip fracture.

With advancing age, changes in kidney function are not reflected in standard blood tests, so certain 
medications that affect the kidneys must be used with caution.

Changes in the function and capacity of the heart can occur in the elderly, so certain medications that 
might impact the heart must be used with caution.

In select circumstances, because of the risks of hypoglycemia (low blood glucose levels), variable diet 
habits, and kidney function, it may be safer to use a low-dose, short-acting sulfonylurea (medication 
that increases insulin production) as initial treatment.

B. 	 Weight of Patient

Type 2 diabetes and its treatment is often associated with insulin resistance (inability to properly use 
insulin) and weight gain.

Metformin (medication that decreases liver glucose production) and other insulin agents are more often 
associated with weight loss or weight maintenance.  Due to its weight benefits as well as general toler-
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ability, lower cost, and proven benefits, metformin is recommended for most type 2 diabetes patients 
unless contraindicated.

C.	 Decreased Kidney Function

Poor kidney function increases the risk for hypoglycemia (low blood glucose levels) when taking medi-
cations that lower blood glucose concentrations, especially medications taken by mouth.

People with decreased kidney function should not take metformin or alpha glucosidase inhibitors (medi-
cations that decrease carbohydrate absorption).  Thiazolidinediones (medication that sensitizes the body 
to insulin) may be used, but the potential risks for fluid retention must be considered.

Short-acting medications (glipizide, glimepiride, repaglinide, or nateglinide) may be preferred if an oral 
medication is needed to control blood glucose levels.

Insulin may be the safest choice when the level of creatinine (a byproduct of kidney function) is higher 
than 1.8 mg/dL, or if creatinine clearance is less than 60 milliliters per minute.

D.	 Cardiopulmonary (Heart and Lung) Conditions

Metformin (medication that decreases liver glucose production) should not be used in patients with 
heart failure treated with medication.  Metformin should be used with caution in patients with conditions 
which predispose them to risk of hypoxia such as COPD or obstructive sleep apnea.

People started on thiazolidinediones (medication that sensitizes the body to insulin) should be instructed 
to report signs of swelling in the legs and feet, rapid weight gain, and shortness of breath. 

It may be safer for people with the above conditions to take a short-acting sulfonylurea (glipizide, 
glimepiride, repaglinide, or nateglinide), longer-acting oral medications, or insulin. 

E.	 Liver Disease

People with liver disease or decreased liver function are at increased risk for lactic acidosis (an increase 
in the acidity of the blood that is caused by too little oxygen getting to the body tissues that need it) and 
hypoglycemia (low blood glucose levels).  Having liver disease or decreased liver function will also 
impact the body's ability to break down and use many medications.

Glucophage (medication that decreases liver glucose production) and thiazolidinediones (medication 
that sensitizes the body to insulin) should be used with caution in people with liver disease or decreased 
liver function.  They should not be used at all in people whose liver function is severely decreased.

Sulfonylureas are, in part, broken down by the liver for use in lowering blood glucose levels.  Because 
of this, they should be used with caution in people with liver disease or decreased liver function.

Insulin is considered the safest treatment option for people with diabetes and liver disease or decreased 
liver function.

16.	Prescribe Insulin Therapy
•	 Insulin programs should be individualized based on the person's lifestyle, treatment goals, and blood 

glucose readings.  Many people can be taught to interpret blood glucose results and adjust insulin doses 
on their own.

•	 Total dose can range from 5 units a day to several hundred units a day.

•	 Average insulin doses are 0.6-0.8 units/kg (kilograms) of body weight a day.

•	 Obese patients may require more than 100 units a day.

•	 Meal times and snacks must be consistent.  Synchronize insulin doses with food intake.
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Time Course of Action of Insulin Preparations

Insulin Preparations Onset of
Action

Peak Action Duration of
Action*

Cost***

Short-Acting Regular 30 min 2-5 hours 5-8 hours $
Rapid-Acting Lispro (Humalog)

Aspart (Novolog)

Glulisine (Apidra®)

15 min

15 min

15 min

30-90 min

1-3 hours

50-100 min

2-4 hours

3-5 hours

5 hours

$

$$$

Intermediate-
Acting

NPH 1-3 hours 6-12 hours 16-24 hours $$

Long-Acting Detemir (Levemir)�

Glargine (Lantus)

1 hour

1 hour

**

**

20 hours

24 hours

$$$$

$$$$

Mixtures Humalog mix (75/25)

Novolog mix (70/30)

NPH and Regular
   (70/30; 50/50)

15 min

15 min

30 min

30-240 min

60-240 min

2-12 hours

16-24 hours

16-24 hours

16-24 hours

$$$$

$$$$

� Detemir is not to be used in insulin pumps.  Detemir could be given once or twice daily.
Note: Lente and Ultralente are no longer being manufactured and have been removed from this
table.
*This table summarizes the typical time course of action of various insulin preparations.  These
values are highly variable among individuals.  Even in a given patient, these values vary
depending on the site and depth of injection, skin temperature, and exercise.
**No pronounced peak; small amounts of insulin are slowly released resulting in a relatively
constant concentration/time profile over 24 hours.
*** Cost is based on AWP of 30 day supply or one vial of injectible drug.  See cost indicator at
end of annotation.

•	 Rapid-acting insulin should not be taken more than 15 minutes before meals. Regular insulin ideally 
should be taken at least 30 minutes before a meal to better match the insulin peak action with post-
meal rise in blood glucose.

•	 Patients who are testing their blood glucose before meals and adjusting insulin doses to match meals 
may find rapid-acting insulin to be more effective than regular insulin.

•	 Effective doses of rapid-acting insulin usually require the addition of intermediate or long-acting 
insulin doses.

•	 Glargine (Lantus) insulin should not be mixed with other insulins, diluted with other solutions, or 
given intravenously (in the vein).

•	 Glargine (Lantus) insulin is most often administered once a day, either at bedtime or in the 
morning.

•	 Insulin pump therapy may be helpful for people who are interested in more intense management of 
blood glucose and want more flexibility, or if pregnancy is desired.  Candidates for pump therapy 
should be evaluated by an endocrinologist (physician specializing in diabetes and other hormonal 
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disorders) or diabetes specialist to assess patient understanding, responsibility, and commitment to 
self-care, including nutrition management.  Insulin pump therapy is more commonly used in people 
who have type 1 diabetes, but is also being used in some people with type 2 diabetes.

17.  Prescribe Oral Medication; Adjust Dose as Needed
A.	 First Choice Oral Medications (medications taken by mouth)

Prescribe sulfonylurea (medication that increases insulin production) or metformin (medication that 
decreases liver glucose production).

Metformin is the perferred oral agent to initiate if not contraindicated due to low cost, low risk of 
hypoglycemia and side effects, and lack of associated weight gain.  If metformin is contraindicated, 
sulfonylureas (medication that increases insulin production) and glitazones are acceptable secondary 
choices for oral agents.  Sulfonylureas  (medication that increases insulin production) have the advantage 
of being relatively inexpensive and glitazones are contraindicated in congestive heart failure.

1.	 Second-generation sulfonylureas

Drug Name
(Trade
name)

Duration Usual
starting

dose

Usual
start
dose
for

elderly

Usual
maximum
clinically
effective

dose

Maximum
dose per

day

Cost*

Glipizide
(Glucotrol®)

10-24 h 5 mg/d 2.5
mg/d

10 mg
twice daily

40 mg/d $

Glipizide
(Glucotrol
XL®)

24 h 5 mg/d 5 mg/d 10 mg/d 20 mg/d $

Glyburide
(Micronase®,
DiaBeta®)

18-24 h 2.5 mg-5
mg/d

1.25
mg/d

5 mg twice
daily

20 mg/d $

Glyburide
(Glynase®,
PresTab®)

18-24 h 1.5-3
mg/d

0.75
mg/d

6 mg twice
daily

12 mg/d $

Glimepiride
(Amaryl®)

24 h 1-2 mg/d 1-2
mg/d

1-4 mg/d 8 mg/d $

EFFICACY
• The A1C lowering commonly achieved with sulfonylureas is 1.5-2.0%.
• The dose should be increased every one to two weeks until satisfactory glycemic control

or the maximum dose is reached.
• There are no major differences between sulfonylureas with respect to effectiveness in

controlling hyperglycemia.  Switching from one to another is rarely beneficial in
improving hyperglycemia.

SAFETY
• These agents are contraindicated in diabetic ketoacidosis and in patients with known

hypersensitivity to sulfonylureas.
• There are rare cross-sensitivities for patients with sulfa allergies.
• These agents should be used with caution in patients with hepatic or renal disease.
• Glipizide may be relatively safer than glyburide in patients with mild renal impairment.
• Hypoglycemia risk increases with impaired renal function.  Glimepiride may cause less

hypoglycemia in these circumstances.
• Glyburide has the highest rate of hypoglycemia of the sulfonylureas listed.

* Cost is based on AWP of 30 day supply or one vial of injectible drug.  See cost indicators at
end of note.

	
Flowchart Notes	 Management of Type 2 Diabetes Mellitus



Institute for Clinical Systems Improvement		  	
	 	 	
	 	 	

www.icsi.org

26

2.	 Metformin

Drug Name
(Trade name)

Usual
starting

dose

Usual maximum
clinically effective dose

per day

Maximum dose per
day

Cost*

Metformin
(Glucophage®)

500 mg
daily or
twice
daily

1000 mg twice daily 2550 mg daily or
850 mg three times a day

$$

Metformin
(Glucophage
XR®)

500 mg
daily with
evening
meal

2000 mg daily or 1000 mg
twice daily

2000 mg daily or 1000
mg twice daily

$$

EFFICACY
• The A1C lowering commonly achieved with metformin is 1.5-2.0%.
• Absorption and bioavailability of Glucophage XR® 2000 mg daily is similar to that of metformin

1000 mg twice daily.  Costs favor the use of metformin for patients who can manage twice daily
dosing.

• The major effect may be reducing hepatic glucose production.
Metformin is indicated for treatment of type 2 diabetes as monotherapy or in combination with
sulfonylureas or insulin.

SAFETY
• Metformin is contraindicated in patients with known hypersensitivity, renal disease, CHF (treated

with medications), acute or chronic metabolic acidosis (including diabetic ketoacidosis).
• Do not use metformin in renal disease (creatinine greater than or equal to 1.5 mg/dl in men;

creatinine greater than or equal to 1.4 mg/dl in women) because of possible lactic acidosis.  In
patients over age 80, check a creatinine clearance and use with caution.  Even temporary
reductions in renal function (e.g., pyelography or angiography) can cause lactic acidosis.

• Do not use in patients with COPD, severe hepatic disease, or alcoholism.
• Side effects may be transient and can include metallic taste, diarrhea, nausea and anorexia.
• The use of metformin in pregnancy or lactation is not recommended.
• As monotherapy, metformin does not cause hypoglycemia.

* Cost is based on AWP of 30 day supply or one vial of injectible drug.  See cost indicator at end of note.
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3.	 Alpha glucosidase inhibitors

Drug Name
(Trade name)

Usual starting
dose

Maximum dose per day Cost*

Acarbose
(Precose®)

25 mg daily 50 mg three times a day for patients weighing
less than or equal to 60 kg
100 mg three times a day for patients weighing
greater than 60 kg

$

Miglitol (Glyset®) 25 mg daily 100 mg three times a day $

EFFICACY
• The A1C lowering commonly achieved with alpha glucosidase inhibitors is 0.5-1.0%.
• These agents are most appropriate in patients with glucose and glycosylated hemoglobin only

moderately above goal.
• These agents delay carbohydrate absorption, which reduces postprandial blood glucose, and

insulin levels.
• These agents must be taken at the beginning of a meal to be effective.
• These agents are indicated for treatment of type 2 diabetes as monotherapy and as combination

therapy (miglitol with sulfonylureas; acarbose with sulfonylureas, metformin or insulin).

SAFETY
• These agents are contraindicated in patients with known hypersensitivity, serum creatinine levels

greater than 2 mg/dl, abnormal baseline liver function tests, and inflammatory bowel disease.
• Absorbed metabolites of acarbose may rarely cause elevated transaminase levels.  Monitor

transaminase levels every 3 months for one year, and periodically thereafter.
• Side effects may include abdominal cramping, flatulence and diarrhea.  Tolerance develops, so

start with low dose and increase gradually.
• As monotherapy, these agents do not cause hypoglycemia.

* Cost is based on AWP of 30 day supply or one vial of injectible drug.  See cost indicator at end of note.

4.	 Thiazolidinediones (TZD's)

Drug Name
(Trade name)

Usual starting dose Maximum dose per day Cost*

Pioglitazone
(Actos®)

15 or 30 mg once daily 45 mg daily $$$$

Rosiglitazone
(Avandia®)

4 mg daily or twice daily 4 mg twice daily or 8 mg daily $$$$

EFFICACY
• The A1C lowering commonly achieved with thiazolidinediones is 1.0-1.5%.
• TZD’s improve insulin action in peripheral tissues, particularly muscle.
• Both pioglitazone and rosiglitazone are indicated for combination therapy with sulfonylureas,

metformin or insulin.
• Both LDL and HDL cholesterol concentrations may increase slightly.

SAFETY
• Thiazolidinediones are contraindicated in patients with known hypersensitivity.  Their use in

pregnancy and lactation is not recommended.
• TZD’s alone, or in combination with other antidiabetic agents, including insulin, can cause fluid

retention, which may lead to heart failure.  Do not use in patients with moderate to severe heart
failure (NYHA Class III and IV cardiac status).

• Side effects may include moderate weight gain, edema and mild anemia, all due, at least in part, to
fluid retention.

• As monotherapy, TZD’s do not cause hypoglycemia.
• Measure ALT at baseline and periodically thereafter.
• Administration of gemfibrozil increases plasma levels of rosiglitazone.  Decreases in the dose of

rosiglitazone may be needed when gemfibrozil is added.

* Cost is based on AWP of 30 day supply or one vial of injectible drug.  See cost indicator at end of note.
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5.	 Meglitinides (short-acting secretagogues)

Drug Name
(Trade name)

Usual starting dose Maximum dose per day Cost*

Repaglinide
(Prandin®)

0.5 mg/meal with A1C less than
8% or no previous treatment
1 or 2 mg/meal with A1C greater
than 8% or on other oral agent

4 mg/meal or 16 mg/day $$

Nateglinide
(Starlix®)

60-120 mg three times a day before
meals

$$

EFFICACY
• The average A1C lowering commonly achieved is 0.5%.
• The mechanism of action of these agents is to stimulate insulin secretion (similar to sulfonylureas).
• These agents have a short duration of action, one-four hours.
• These agents are usually taken 15 minutes before meals (range of 0-30 minutes).
• These agents are indicated for use in combination with metformin or TZD’s.

SAFETY
• The major side effect of these agents is hypoglycemia but the incidence may be less common than

with sulfonylureas.
• Skip the dose if the meal is not eaten.
• Doses of nateglinide should be adjusted for hepatic impairment.
• Administration of gemfibrozil significantly increases repaglinide blood levels, which may lead to

hypoglycemia.  Avoid concomitant use of gemfibrozil and repaglinide.

* Cost is based on AWP of 30 day supply or one vial of injectible drug.  See cost indicator at end of note.
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6.	 Combination products

Combination
type

Trade name Fixed dose
combination (mg)

Usual start dose (mg) Maximum dose
per day

Cost*

TZD +
metformin

Avandamet® rosiglitazone/
metformin 1/500,
2/500, 4/500,
2/1,000, 4/1,000

Not recommended as
initial treatment

8 mg/2,000 mg $$

TZD +
metformin

Actoplus
met®

Pioglitazone/
metformin
15/500, 15/850

Not recommended
as initial treatment;
one tab PO daily or
twice daily if on
metformin
monotherapy; 15
mg/500 mg PO
twice daily or 15
mg/850 mg PO daily
if on pioglitazone
monotherapy

45 mg/
2,550 mg/day

$$$$

sulfonylurea
+ metformin

Glucovance® glyburide/metformin
1.25/250, 2.5/500,
5/500

As initial treatment:
1.25/250 daily or
twice daily
As second-line
treatment:
2.5/500 or 5/500
twice daily

20 mg/2,000 mg $$

sulfonylurea
+ metformin

Metaglip® glipizide/metformin
2.5/250, 2.5/500,
5/500

As initial treatment:
2.5/250 daily
As second-line
treatment:
2.5/500 or 5/500
twice daily

As initial
treatment:
10 mg/2,000 mg
As second-line
treatment:
20 mg/2,000 mg

$$

TZD +
sulfonylureas

Avandaryl® Rosiglitzone/
glimerpiride
4/1, 4/2, 4/4

Not recommended as
initial treatment; 4/1
or 4/2 PO daily

8 mg/4 mg/day $$$$$

Cost Indicators:
$ 	 	 = 	 $0 - $20
$$	 	 = 	 $21 - $40
$$$	 	 = 	 $41 - $60
$$$$		 = 	 $61 - $100
$$$$$	 =	 $101 - $500
$$$$$$	 = 	 greater than $500

18.  Blood Glucose Under Control?
See Note #11,  "Set Individualized Treatment Goals."

19.  Additional Medications
If blood glucose control goals are not met with a single medication, it is often effective to add a second oral 
medication (medication taken by mouth) to the maximum effective dose of the first medication.  Generally, 
it is not recommended to substitute one medication for another, but rather to add medications in a stepwise 
fashion.  Many combinations have been found to be useful, but the most common are:

•	 Adding sulfonylurea to metformin.
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•	 Adding metformin to sulfonylurea.

•	 Adding thiazolidinediones to metformin or sulfonylurea.

•	 Adding exenatide to metformin or sulfonylurea.

Patients taking rosiglitazone may not add insulin to their treatment regimen.  The FDA has not approved 
use of these two medications together.

Glucagon-like Peptide 1 (GLP-1) Agonist:

Drug
Name
(Trade
name)

Indications Onset of
Action

Peak
Action

Duration
of Action

Usual
Starting Dose

Maximum
dose per day

Cost*

Exenatide
injection
(Byetta®)
(Detrimer®)

Type 2 0-10 min 2.1 hrs 6-10 hrs 5 mcg
subcutaneous
twice daily

10 mcg
subcutaneous
twice daily
after one month

$$$$

Mechanism of Action
• Stimulates glucose-dependent release of insulin and suppresses glucagons levels.

1. modulation of gastric emptying;
2. prevention of the postprandial rise in plasma glucagons;
3. satiety leading to decreased caloric intake and potential weight loss.

EFFICACY
• Intended for Type 2 diabetics who are on oral medication but are not achieving good blood sugar control. Offers an

alternative option before starting insulin.
• Must be administered within the 60-minutes before the morning and evening meals.  It should not be

administered after a meal.
• When this agent is added to sulfonylurea therapy, a reduction in the dose of sulfonylurea may be needed to reduce

the risk of hypoglycemia.
• Advantages over insulin are yet unclear, since like insulin, it must be injected twice daily.
• Improves HgA1C by an average of 0.9% and lowers post prandial glucose.

SAFETY
• Contraindicated in patients with known hypersensitivity this product or any of its components.
• It is not a substitute for insulin in insulin-requiring patients.
• Should not be used in patients with type 1 diabetes or for the treatment of diabetic ketoacidosis.
• Not recommended for use in patients with ESRD or severe renal impairment (CrCl less than 30 mL/min).
• Not recommended in patients with severe gastrointestinal disease because its use is commonly associated with

gastrointestinal adverse effects, including nausea, vomiting, and diarrhea.
• Caution in patients receiving oral medications that require rapid gastrointestinal absorption.
• For oral medications that are dependent on threshold concentrations for efficacy, such as contraceptives and

antibiotics, patients should be advised to take those drugs at least 1 hr before exenatide injection.
• Weight loss is often associated with use of this agent, especially when used concomitantly with metformin.

* Cost is based on AWP of 30-day supply or 1 vial of injectible drug.

20.	Blood Glucose Achieved?
See Note #11, "Set Individualized Treatment Goals."

21.	Begin Insulin Alone or Insulin + Other Medication
If treatment goals are not met with oral medications (medications taken by mouth), or if oral medications 
cannot be used, then it is necessary to begin insulin either alone or in addition to oral medications.  There 
are many regimens that have been studied and considered effective.  The following are some commonly 
used regimens:
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Insulin as an addition to oral medication:

•	 A bedtime dose of NPH insulin (insulin with intermediate length of action), or glargine insulin is 
added to metformin or thiazolidinediones.  The starting dose of basal insulin is often 0.1 units per 
kilogram based on current body weight.  If the person is also on a sulfonylurea, it may be discon-
tinued when insulin is added.

•	 A bedtime dose of insulin (as above) is added to sulfonylurea.  The dose of the sulfonylurea may 
be reduced by approximately 50% when insulin is added.

Insulin alone:

•	 Start a twice-daily insulin regimen with progression to increased frequency of insulin administration 
as needed to achieve treatment goals or to add flexibility to a person's meal and activity schedules.  
Multiple-dose insulin with Lispro insulin (short- and fast-acting) and background insulin therapy 
may offer the greatest flexibility for people with active lifestyles.

Oral medications in addition to insulin therapy:

•	 Adding metformin or thiazolidinediones to insulin therapy may be helpful for patients who need 
large doses of insulin (for example, more than 100 units per day).
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Synthetic Analog of Human Amylin:

Drug Name
(Trade
name)

Indications Onset of
Action

Peak
Action

Duration
of Action

Usual Starting
Dose

Maximum
dose per day

Cost

Pramlintide
acetate
injection
(Symlin)

Type 1 and
2 diabetes

15-30
mins

20-27
mins

3-4 hrs Type 2 : 60 mcg
SQ
Type 1 : 15 mcg
SQ; titrate at 15
mcg increments
to maintenance
dose of 30 mcg

Type 2 : 120
mcg SQ
Type 1 : 60
mcg SQ
Given in
divided
doses three
times per day

$$$$

Mechanism of Action
• Acting as an amylinomimetic agent, has the following effects:

1. modulation of gastric emptying;
2. prevention of the postprandial rise in plasma glucagons;
3. satiety leading to decreased caloric intake and potential weight loss

EFFICACY
• Indicated as an adjunct treatment in patients with Type 1 or Type 2 diabetes who use mealtime insulin

therapy and who have failed to achieve desired glucose control despite optimal insulin therapy and with or
without a sulfonylurea and/or metformin.

• May decreases HbA1C by an average of 0.4% and may observe weight loss of less than 1 kg at 6 months.
• Must be administered immediately prior to each major meal.
• Reduce preprandial, rapid-acting or short –acting insulin dosages, including fixed-mix insulins by 50%.
• The agent may be considered in highly motivated patients willing to add 2-4 injections and more frequent

glucose monitoring to their regimen.

SAFETY
• Contraindicated in patients with a known hypersentitivity  to any of its components, including

metacresol.
• Should only be considered in patients with insulin-using type 2 or type 1 diabetes who have failed to

achieve adequate glycemic control despite individualized insulin management and are receiving
ongoing care under the guidance of a health care professional skilled in the use of insulin and
supported by the services of diabetes educator(s).

• Before initiation of therapy, HbA1C, recent blood glucose monitoring data, history of insulin-induced
hypoglycemia, current insulin regimen, and body weights should be reviewed.

• Patients meeting any of the following criteria should not be considered for pramlintide therapy:
-  Poor compliance with current insulin regimen;
-  Poor compliance with prescribed self-blood glucose monitoring;
-  Have an HbA1C greater than 9%;
-  Recurrent severe hypoglycemia requiring assistance during the past 6 months;
-  Presence of hypoglycemia unawareness;
-  Confirmed diagnosis of gastroparesis;
-  Require the use of drugs that stimulate gastrointestinal motility;
-  Require the use of drugs that slow the intestinal absorption of nutrients;
-  Pediatric patients.

• Primlintide alone does not cause hypoglycemia (without the concomitant administration of insulin).
However, when it is co-administered with insulin therapy, there is an increase risk of insulin-induced
severe hypoglycemia.  Therefore, frequent pre- and post-meal glucose monitoring combined with an
initial 50% reduction in pre-meal doses of short-acting insulin when starting pramlintide to reduce the
occurrence of hypoglycemia.

• Its use is commonly associated with gastrointestinal adverse effects, including nausea, anorexia, and
vomiting.

• When the rapid onset of a concomitant orally administered agent is a critical determinant of
effectiveness, the agent should be administered at least 1 hour prior to 2 hours after primlintide
injection.

• This product and insulin should always be administered as separate injections and never be mixed.
Mixing will alter the pharmacokinetics parameters of primlintide.

* Cost is based on AWP of 30 day supply or 1 vial of injectible drug.
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Cost Indicators:
$ 	 	 = 	 $0 - $20
$$	 	 = 	 $21 - $40
$$$	 	 = 	 $41 - $60
$$$$		 = 	 $61 - $100
$$$$$	 =	 $101 - $500
$$$$$$	 = 	 greater than $500

Blood Pressure Control Flowchart Notes

22.  Set Blood Pressure Goals
Control of blood pressure is at least as important as control of blood glucose for people with diabetes.

23.  Is Systolic Blood Pressure 130 mmHg or More?
For people with type 2 diabetes, the systolic (top number) blood pressure goal should be less than 130 mmHg 
and the diastolic (bottom number) blood pressure should be less than 80 mmHg.

A recent report showed a relationship between a high systolic blood pressure and the risk for any complica-
tions related to diabetes.  The higher the systolic blood pressure, the higher the risk of complications.  The 
lowest risk occurred at a systolic blood pressure below 120 mmHg.

Another study provided evidence that a target diastolic blood pressure of less than 80 mmHg has a heart-
protective effect in people with diabetes.

The blood pressure goal for patients with kidney disease and urinary protein excretion greater than 1-2 grams 
per day should be less than 120/75 mmHg.

24.	Treat Systolic Blood Pressure to Less Than 130 mmHg
For patients with type 2 diabetes, ACE inhibitors or ARBs (medications that control high blood pressure) 
can decrease progression of small and large blood vessel complications.

Medications and other treatment methods are recommended at blood pressures of 130/80 mmHg or more.  
The initial focus of treatment should be to lower the systolic (top number) blood pressure.

25.	Is Diastolic Blood Pressure Less Than 80 mmHg?
A recent study has provided evidence that a target diastolic (bottom number) blood pressure less than 80 
mmHg has a heart-protective effect in people with diabetes.

26.	Treat Diastolic Blood Pressure to Less Than 80 mmHg
Combinations of medications are often needed to achieve diastolic blood pressure goals.  In one study, 
30% of patients with diabetes and a blood pressure of 150/85 mmHg needed three or more medications to 
achieve the mean 144/82 mmHg.
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Ongoing Management Flowchart Notes

27.  Ongoing Management and Follow-Up of People with Diabetes
•	 The frequency of doctor visits depends on how successful blood glucose control is, changes that have 

been made in the treatment regimen, and presence of complications from diabetes or other medical 
conditions.

•	 Patients starting or undergoing a major change in their treatment program (such as starting insulin 
therapy) may need to be in contact with their provider as often as daily until glucose control is achieved, 
the risk of hypoglycemia (low blood glucose levels) is low, and the patient is confident in following the 
treatment regimen.

•	 Contact with the patient after a major change in treatment (such as introducing a new medication) should 
not be delayed for more than one week.

•	 Visits should be scheduled for insulin-treated patients at least every three months and for other patients 
at least every six months.  More frequent visits may be needed if treatment goals are not being met.

•	 At each visit, ask if patient has experienced symptoms of hypoglycemia or low blood sugars and educate 
the patient on appropriate recognition, prevention, and management.

•	 Cardiovascular (relating to the heart and blood vessels) disease is the primary cause of morbidity and 
mortality in people with type 2 diabetes.  The risk of coronary artery disease is approximately doubled 
in men and quadrupled in women with diabetes.

•	 If the patient has a history of severe hypoglycemia (assistance of another person was needed to treat a 
low sugar) or has developed hypoglycemia unawareness, evaluate the treatment goals for appropriate 
safety. 

28.  Maintain Treatment Goals
•	 Nutrition and physical activity.  Work with individual patients regularly to set realistic goals.

•	 Monitor A1C every three-six months.  (A1C is a blood test that measures average blood glucose over 
the previous two-three months.)  In insulin-treated patients and non-insulin-treated patients with poor 
blood glucose control, monitoring A1C every three months may be needed.

•	 Review blood sugars at all doctor visits.  Reinforce blood sugar targets with patients and educate regarding 
hypoglycemia.

•	 Check total cholesterol, HDL, LDL, and triglycerides) once a year and treat abnormal levels to achieve 
recommended goals.  Annual monitoring is not mandatory if goals are consistently met, blood glucose is 
controlled, patient has stable clinical conditions, and there has been no change in medication. Diabetes 
is a major risk factor for heart disease, and many people with diabetes also have abnormal cholesterol 
and triglycerides levels.  Evidence shows that correcting these abnormal levels reduces the risk of heart 
disease.

•	 Monitor blood pressure at each visit and treat to recommended levels.

•	 For people with type 2 diabetes who are 40 and older, start low-dose aspirin therapy (one tablet daily 
of a dosage size between 81 and 325 mg) unless aspirin should not be taken.  People who cannot take 
aspirin may benefit from taking another "antiplatelet" medication such as Ticlid® or Plavix®.

•	 Strongly encourage people with diabetes to avoid tobacco use.  Ask patients about their use of tobacco; 
advise and help them quit smoking.
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29.	Monitor for Complications
A.	 Targeted History and Physical Exam

1.	 The targeted history should assess:	

•	 Results of self-monitoring blood glucose; validate results at least once a year (in other words, 
check patient's glucose meter against a casual blood glucose test in the office).

•	 How the person is adjusting to the therapy regimen.

•	 Frequency, causes, and severity of both high and low blood glucose levels.

•	 If the person is having problems with following the therapy regimen.

•	 Blood and/or urine test results to evaluate the ongoing effectiveness of the treatment plan.

•	 Symptoms suggesting development or progression of complications of diabetes.

•	 Current medications, including over-the-counter and alternative therapies.

•	 Documentation of eye exam results from an eye care specialist. 

•	 Alcohol/drug use patterns.

2.	 The targeted physical exam should assess:

• 	 Weight; body mass index.

•	 Blood pressure.

•	 Preexisting cardiovascular problems (relating to the heart and blood vessels).

•	 Feet (nails, spaces between toes, calluses, ulcers, structural deformities, protective sensation, 
and shoes).

B.	 Dilated Eye Exam

People with diabetes should be seen by an eye specialist for a dilated eye exam once a year.

C.	 Kidney Assessment

The presence of protein in the urine should be tested annually by a microalbuminuria method in patients 
younger than 70 years old (or 70 years of age and older at the discretion of the provider).  If protein 
levels are above normal, a serum creatinine (a test that evaluates kidney function) should be done.  

Some factors can increase the levels of protein in the urine and should be avoided at the time of urine 
collection.  These factors include: blood in the urine, prolonged heavy exercise, fever, congestive heart 
failure, uncontrolled diabetes, severe high blood pressure, urinary tract infection, and vaginal fluid 
contamination of specimen.  

If the "dip stick" or urine analysis test is negative for protein, then a more sensitive screening test is 
needed.  A special test to measure whether there is protein in the urine can be used.  If this test is posi-
tive, another test must be performed to determine the amount of protein in the urine. 

Another option is a timed collection of urine (24-hour or overnight), but this is not always necessary, 
as simpler tests are available.  A microalbumin screening test should be done each year on people with 
type 2 diabetes.  If positive (exceeding 30 mg/gm), it should be repeated twice in the next three months.  
If two out of three of these screening tests are positive, the individual has microalbuminuria (small 
amounts of protein in the urine) and treatment should be considered.  A negative test should be followed 
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yearly; a positive test should be followed periodically to see if treatment is effective in reducing the 
amount of protein in the urine. 

D.	 Comprehensive Foot Exam 

Patients with one or more risk factors for foot complications should be educated about their risk factors 
and appropriate measures taken to avoid complications.  Such measures may include self-care educa-
tion, more intensive follow-up, and/or referral to an appropriate specialist. 

Risk factors for foot complications include:

•	 Loss of protective sensation (inability to feel a light touch on the bottom of the foot).

•	 Peripheral vascular disease (disease affecting the blood vessels in the legs and feet).

•	 Structural deformities (bunion, hammertoes, limited joint mobility, or prior amputation).

•	 Skin disorders (nail deformity, calluses, cracks, skin fungus, or ulceration).

•	 Footwear (excessively worn, ill fitting, or inappropriate shoes).

E.	 Cardiovascular (heart and blood vessels) and Cerebrovascular (brain and blood vessels) Complica-
tion Assessment

•	 History of cardiovascular symptoms such as chest pain, intermittent cramping in the calves, 
stroke.

•	 Heart and neck artery exams.

•	 Evaluate cardiovascular condition before advising any increases in exercise intensity.

F.	 Special Considerations 

•	 Flu vaccine every year.

•	 Pneumonia vaccine once (a booster dose may be needed in some cases).

•	 There is evidence that ACE inhibitors and ARBs (medications that control high blood pres-
sure) can reduce complications and death from heart and kidney disease in patients with type 
2 diabetes.

•	 Vitamin E has no apparent effect on prevention of heart disease.

30.	Treatment and Referral for Complications
For people with type 2 diabetes, ACE inhibitors or ARBs (medications that control high blood pressure) 
can slow the progression of complications in the large and small blood vessels.  

Analysis of diabetes complications has shown that ethnic minorities have an increased risk of end-stage 
kidney disease.

A.	 Kidney Disease 

Treatment for microalbuminuria (small amounts of protein in the urine) includes aggressive control 
of blood pressure and blood glucose, use of ACE inhibitors or ARBs, and aggressive screening and 
management of cardiovascular risk factors.  Strongly consider referral to nephrology (specialist in 
kidney disorders) for patients with creatinine (a byproduct of kidney function) greater than 1.5 mg, 
or large amounts of protein in the urine (more than 3 gm/24 hr).  
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Treatment often includes early patient education as kidney disease progresses, review and reinforce-
ment of the therapy regimen, and preservation of arm veins for future treatment needs.  Patients 
with very poor kidney function should be referred to nephrology for discussions of future options.  
These patients have significant enough kidney impairment that they also may benefit from more 
intensive management of nutrition, anemia (low iron levels in the blood), and bone disease.   

B.	 Nerve Disease  

Treatment includes blood glucose and blood pressure control, and proper foot management to 
prevent ulceration and amputation.  Symptomatic relief may include both topical and oral medica-
tions (amitriptyline, nortriptyline, trazadone, topical capsaicin, carbamazepine, and gabapentin).  
Patients should be referred to neurology (specialist in nervous system disorders) if they need help 
in controlling symptoms.

C.	 Eye Disease  

Treatment includes blood glucose and blood pressure control.  Periodic dilated eye exams by an eye 
specialist and early treatment of diabetic eye disease may prevent loss of vision.

D.	 Cardiovascular (relating to the heart and blood vessels) and Cerebrovascular (relating to the 
brain and blood vessels) Disease

Treatment includes control of cardiovascular risk factors (high blood pressure, high cholesterol and 
smoking) and aspirin use.  Patients with coronary artery disease may be treated medically or surgi-
cally.  Consider referring patients with known coronary artery disease to cardiology and patients 
with known carotid disease (disease affecting blood vessels in the neck) to surgery.  Congestive heart 
failure is also common in patients with diabetes.  Caution should be used when prescribing certain 
diuretics (medications that pull out excess body fluids) for people with diabetes, especially in combi-
nation with ACE inhibitors.  Close monitoring of potassium and kidney function is necessary.

E.	 Peripheral Vascular Disease (lower extremity blood vessel disease) 

Treatment includes blood glucose, blood pressure and cholesterol control, as well as smoking cessa-
tion, which may slow the progression.  Proper high risk foot management is necessary to prevent 
ulceration and amputation.  Consider referral of patients with intermittent lower leg cramping and/or 
absent pedal pulses (pulses felt on the top of the feet) to surgery.  Vascular surgery (surgery on blood 
vessels) may prevent amputation in some patients with severe peripheral vascular disease.

31.	Are Goals Continuing To Be Met?
See Note #11, "Set Individualized Treatment Goals."

32.	Treatment Goals Not Met
See Note #13, "Treatment Goals Not Met."
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Web Site Resources

	
	 Management of Type 2 Diabetes Mellitus

A number of websites provide more in-depth information on Management of Type 2 Diabetes Mellitus.  The table below 
includes details.

Web Site Sponsor Description Web Site Address
American Diabetes	
Association

Wide variety of information on diabetes as well as recent 
publications; series of journals for both consumers and 
health professionals; community resources.

http://www.diabetes.org

Centers for Disease	
Control and Prevention

Educational materials in Spanish as well as English, public 
health and community campaigns for educating about dia-
betes and diabetes prevention.

http://www.cdc.gov/diabetes

National Diabetes	
Education Program

Educational materials in Spanish as well as English, public 
health and community campaigns for educating about	
diabetes and diabetes prevention.

http://www.ndep.nih.gov

National Institutes of 
Diabetes and Digestive 
and Kidney Diseases, a 
division of the National	
Institutes of Health

Data, statistics, information for health professionals, educa-
tional materials in Spanish as well as English.

http://www.niddk.nih.gov	
Also, links to NDEP, NKDEP, 
NIDDK

Protocol Driven	
Healthcare

Self-management interactive site, information on diabetes 
and managing it, chat rooms, capacity to e-mail for ques-
tions.

http://www.mydiabetes.com

WebMD Corporation Wide variety of information on diabetes as well as recent 
publications; series of journals for both consumers and 
health professionals.

http://www.webMD.com

International Diabetes 
Center

Wide variety of information on diabetes as well as recent 
publications; series of journals for both consumers and 
health professionals.

http://www.idcpublishing.com


