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Basic Participant Education
All educational guidelines and principles are adapted from: 

American Diabetes Association (ADA). Standards of Medical Care in Diabetes – 2007.  Diabetes Care 30(Supp 1); January 2007.
Complete Supplement available online at www.diabetes.org
National Center for Chronic Disease Prevention and Health Promotion of the United States Centers for Disease Control and Prevention (CDC).  Located at www.cdc.gov/diabetes
Provision of Training/Education for Participating Students

All student participants in Operation Diabetes should be provided with a copy of the material provided in this section of the planning guide.  Students should be referred to the above references for more information.  Participating pharmacists should also be provided with a copy of the material for reference purposes.  

Approximately 1 to 2 weeks prior to the scheduled Operation Diabetes screening event, a faculty member should hold a 1 hour live training session to review basic principles applicable to diabetes screening.  Neither this module, nor the live training session, is intended to provide comprehensive diabetes education and training for student pharmacists.  Only those guidelines and principles applicable to conducting screening programs are provided.  It is recognized that students from each professional year may participate in screening events; therefore, the live training session is essential to ensure that students at all levels are familiar with basic principles and procedures for their event.  Participating pharmacists should also be invited to attend the live training session so as to familiarize themselves with procedures for the Operation Diabetes event.

Diabetes Morbidity and Mortality

Diabetes is a chronic health condition that affects 20.8 million people in the United States.  This number represents nearly 7% of the entire U.S. population.  If left uncontrolled, diabetes can lead to blindness, coronary heart disease, stroke, lower limb amputation, chronic renal failure, and eventually death.  Diabetes is now the 5th leading cause of death in the U.S., and the direct and indirect costs to the U.S. health care system from diabetes and its complications are estimated at over $132 billion.  44% of all new cases of end-stage renal disease are the result of diabetes left uncontrolled, and diabetes is the leading cause of new cases of blindness in people ages 20-74. Nearly every person with Type 1 diabetes and the majority of patients with Type 2 diabetes will develop some form of retinopathy (the types of diabetes are discussed later in this module).  Diabetes is the leading cause (60%) of non-traumatic lower limb amputation.  Further, patients with diabetes are 2 to 4 times more likely to develop heart disease and/or suffer a stroke than otherwise healthy individuals.

Unfortunately, over 6.2 million of those who have diabetes do not even know that they have the condition.  They are yet undiagnosed.  The advent of point-of-care glucose monitors providing reliable and relatively instant blood glucose levels with only a tiny sample of blood has made screening for diabetes easier than ever.  Instructions for use of several different types of blood glucose monitors can be found at the end of this module.  

Definitions and Terms

Diabetes mellitus is a group of metabolic diseases characterized by hyperglycemia resulting from defects in insulin secretion, insulin action, or both.  Pancreatic β-cells produce insulin that is used by target tissues for carbohydrate, fat, and protein metabolism.  There is a deficiency in the action of insulin in patients with diabetes.  In some patients, an autoimmune process causes the destruction of β-cells, resulting in little or no insulin production.  In other patients, impaired secretion of insulin from the pancreas, with or without impaired action of insulin at the target tissue site, will cause hyperglycemia.  

Virtually every tissue in the body requires the action of insulin.  Imagine the cells of your body as having doors with key holes (receptors).  Just like the doors to your house, there is really only one key that fits the door.  If you do not have the key, then the door can not be opened.  Sometimes the key holes of your body may change shape (such as with obesity) – when this happens the key does not fit correctly and again, the door can not be opened as easily (if at all).  In your body, the cells are the storehouses, insulin is the key that fits a specific receptor (key hole), and sugar is needed in the storehouses for metabolism, storage, or energy.  In fact, it is essential that the sugar get in those target tissue cells (e.g. muscle tissue).  High levels of sugar in your blood stream (present target tissues are unable to take up glucose) can harm the vascular system itself.   

Put another way, when insulin is not being produced or is not being secreted properly, there are simply not enough “keys” present to unlock the doors of the cells so that sugar can be taken up and utilized properly.  When a person is obese, or some other change to the body happens that causes the insulin receptors to change shape, then the insulin has trouble unlocking the doors of the target tissues and the sugar can not be taken up and used.  The target tissues are then starved for energy and revert to the use of fat and proteins as a primary energy source.  Excessive use of these energy sources can result in the overproduction of ketones, causing a multitude of physiologic symptoms.  Therefore, diabetes in its simplest form is excessive sugar and some times harmful ketones present in the blood stream, which both acutely and over time can spell trouble!  

The previous description of the action of insulin is a major oversimplification of the process. However, it is a good way to explain in simple terms to a patient how their body uses insulin and how it may be functioning improperly if they have diabetes.  The most important aspect for patients is to understand how to recognize the symptoms of high blood sugar.  Symptoms of marked hyperglycemia include polyuria, polydipsia, weight loss (sometimes with polyphagia), and blurred vision.  Increased susceptibility to certain infections may occur with longstanding hyperglycemia as well.  

Patients who are receiving exogenous insulin and/or pharmacologic agents for the management of diabetes may experience hypoglycemia (low blood sugar).  Common symptoms of hypoglycemia include dizziness, sweating, shakiness, hunger, pale skin color, clumsiness, difficulty in concentrating/paying attention, and unexplained mood swings.  

	Symptoms of Hyperglycemia
	Symptoms of Hypoglycemia

	Frequent Urination (polyuria)
	Dizziness

	Excessive Thirst (polydipsia)
	Shakiness

	Weight loss that is sometimes accompanied by polyphagia
	Sweating

	Blurred vision
	Hunger

	Irritability
	Pale skin color

	Increased fatigue
	Clumsiness/Loss of balance

	
	Inability to concentrate or pay attention for even short periods of time

	
	Unexpected and unexplained changes in mood, such as crying for no apparent reason

	
	Tingling around or in the mouth


Type 1 diabetes is also known as immune-mediated diabetes, which affects less than 10% of the population affected by diabetes.  Type 1 diabetes has also been known as insulin-dependent diabetes, and juvenile onset diabetes.  In patients with Type 1 diabetes, an autoimmune process has occurred that results in the absolute destruction of pancreatic β-cells, and thus (most usually) an absolute deficiency in insulin.  Therefore, patients with Type 1 diabetes must have an exogenous source of insulin for normal function.  Screening programs are not likely to detect patients with Type 1 diabetes, as these patients typically develop symptoms of hyperglycemia during childhood or adolescence (although persons of any age can develop Type 1 diabetes).  Patients with Type 1 diabetes almost always experience symptoms of hyperglycemia and seek medical attention for their condition.  

Type 2 diabetes is a term used for individuals who have insulin resistance and/or usually have a relative (not absolute) deficiency in insulin.  This type of diabetes has also been known as non-insulin dependent diabetes, and adult onset diabetes.  Type 2 diabetes ranges from predominantly an insulin resistance with relative insulin deficiency to predominantly an insulin secretory defect with insulin resistance. Patients with Type 2 diabetes often are asymptomatic, as the disease often develops slowly over time in adults who may or may not regularly seek health care.  Needless to say, nearly all of the 6.2 million undiagnosed patients with diabetes and ~90% of those with diabetes in the U.S. have Type 2 diabetes, and it is this group of patients that screening programs are typically focused.  There are a number of reasons for why Type 2 diabetes may develop, most of which are not well understood.  However, it is clear that the autoimmune process present in patients with Type 1 diabetes is not present in patients with Type 2 diabetes.  Therefore, many patients with Type 2 diabetes can go for much of their life without exogenous insulin sources to survive, and can rather have their condition managed with pharmacologic therapy and non-pharmacological therapy aimed at improving the excretion and use of insulin and uptake and metabolism of carbohydrates.

Other specific types of diabetes include diabetes associated with genetic defects, diseases of the exocrine pancreas, endocrinopathies, drug or chemical induced diabetes, infections, and other genetic syndromes.  

Gestational diabetes is defined as any degree of glucose intolerance with onset or first recognition during pregnancy.  It does not matter if the patient is managed with insulin or with diet modification alone during pregnancy.  However, 6 weeks after the pregnancy ends, the woman should be retested and reclassified.  Many times the patient will be normoglycemic (having normal blood glucose), while other patients will develop Type 2 diabetes or continue to have impaired glucose tolerance after the pregnancy ends.  Approximately 4% of all pregnancies in the U.S. are complicated by gestational diabetes.  Routine screening programs such as those conducted as a part of Operation Diabetes are not likely to discover new cases of gestational diabetes, as most women are routinely tested during pregnancy by their obstetrician.  

“Pre-diabetes”, which is recognized as impaired glucose tolerance and impaired fasting glucose, occurs before the development of Type 2 diabetes.  Most patients that develop Type 2 diabetes usually have pre-diabetes, which is classified as blood glucose levels that are higher than normal, but not yet high enough to be diabetes.  This group is defined as having fasting plasma glucose (FPG) levels ≥100 mg/dl but <126 mg/dl or 2-h postload values in the oral glucose tolerance test (OGTT) of ≥140 mg/dl but <200 mg/dl.   Fifty-four million people in the U.S. have pre-diabetes.  Evidence of long-term damage, especially to the heart and circulatory system, during pre-diabetes has been shown in recent research. Evidence has also shown that in patients with pre-diabetes, diabetes can be delayed or even prevented through lifestyle changes with or without medication management. Note that many of these individuals are euglycemic in their daily lives and often manifest hyperglycemia only when challenged with the oral glucose load used in the standardized OGTT.

So what exactly is normal blood glucose?  Blood glucose levels that correspond to the various terms used to describe those levels appear in the following table. 

	Hypoglycemia
	< 70 mg/dl

	Normoglycemic
	70 – 110 mg/dl

	Hyperglycemia
	> 110 mg/dl


Diagnosis of diabetes occurs typically after conducting a fasting plasma glucose (FPG).  This test is the easiest and fastest test to perform in most clinical settings, requiring only the collection of a plasma sample.  The oral glucose tolerance test (OGTT) is also a very suitable test for diabetes, but is more expensive and time consuming to perform.  When a patient has a FPG of greater than or equal to 126 mg/dl, retesting is warranted.  Retesting should always be repeated on a different day to confirm diagnosis.  If on retesting the FPG is less than 126 mg/dl and there is a high suspicion for diabetes (due to the presence of risk factors or hyperglycemic symptoms), an OGTT should be performed.  An OGTT is conducted by giving the patient an oral “load” of glucose of 75 g of anhydrous glucose dissolved in water and then taking a 2-hour post-load blood glucose measurement.  The test is considered positive for diabetes when the 2-hour post-load measurement is greater than or equal to 200 mg/dl.  This test is often repeated for reconfirmation on another day.  When a confirmatory FPG retest shows a plasma glucose of greater than or equal to 126 mg/dl, the person is diagnosed with diabetes. 

In addition to diagnosis using the above two methods, a casual plasma glucose measurement can be performed if an individual has had food or drink just before testing.  A patient with a random plasma glucose reading of greater than or equal to 200 mg/dl with symptoms of diabetes is considered to be high risk of being diagnosed with diabetes.  

While effective for screening programs and self-monitoring, capillary blood glucose testing using a reflectance blood glucose meter is not currently considered a standard or reliable method for diagnosis of diabetes.  Patients with blood glucose measurements greater than or equal to 126 mg/dl utilizing such devices should be referred to a clinic for further testing using the FPG or OGTT.  

It is important to also note that certain drugs may cause hyperglycemia or hypoglycemia.  Complete medication histories should therefore be made when testing patients for diabetes.  The following table, adapted from APhA’s Handbook of Nonprescription Drugs, 13th Edition, outlines many of the drugs that have been shown to cause rises in blood sugar.  Anytime that you provide education about medication side effects that can affect another disease state it can be considered Medication Therapy Management.
	Drugs that May Cause Hypoglycemia
	Drugs that May Cause Hyperglycemia

	Acetaminophen
	Acetazolamide

	Alcohol (acute)
	Alcohol (chronic)

	Amitriptyline
	Amiodarone

	Anabolic steroids
	Antimicrobials (pentamidine, rifampin, sulfasalazine, and nalidixic acid)

	Beta blockers
	Asparaginase

	Biguanides
	Beta Agonists

	Chloroquine
	Caffeine

	Disopyramide
	Calcium Channel Blockers

	Fenfluramine
	Chlorpromazine

	Guanethidine
	Chlorthalidone

	Haloperidol
	Corticosteroids

	Imipramine
	Cyclosporine

	Insulin
	Diazoxide

	Lithium
	Encainide

	Monoamine oxidase inhibitors
	Estrogens

	Norfloxacin
	Ethacrynic acid

	Pentamidine
	Fentanyl

	Perphenazine/amitriptyline combination
	Interferon alpha

	Phenobarbital
	Indapamide

	Prazosin
	Lactulose

	Propoxyphene
	Niacin and nicotinic acid

	Quinine
	Oral contraceptives

	Salicylates (large doses)
	Phenytoin

	Sulfonamide antibiotics
	Probenecid

	Tetrahydrocannabinol
	Sympathomimetic amines

	
	Thiazide diuretics

	
	Thyroid preparations

	
	Tricyclic antidepressants

	
	Any product that contains dextrose, sucrose, fructose, mannitol, or sorbitol


There are certain definite risk factors for the development of Type 2 diabetes mellitus.  These include a family history of diabetes mellitus, obesity, physical inactivity, and increasing age.  Additionally, certain ethnic groups have a greater incidence of diabetes, even though ethnicity alone is not a predictor (or independent risk factor) for the development of diabetes.  However, individuals who are of Asian, African, Pacific Islander, or Native American descent should pay particular attention to their risk factors as they may be more likely to develop Type 2 diabetes when they have those risk factors.  

Diabetes Prevention

Whether your patients have blood glucose numbers that reflect pre-diabetes or they are found to have risk factors for diabetes based on their weight or sedentary lifestyle, changes in these two parameters have been shown to prevent and/or delay the onset of diabetes. A weight reduction of 5 to 7 percent along with incorporating 30 minutes of physical activity five days a week (150 minutes weekly) in patients that are overweight or obese can make a large difference in blood sugar readings. Both of these pieces have been found to be superior to medication in preventing diabetes in patients with IGT. Furthermore, weight loss and physical activity have also been shown to reduce diabetes and other cardiovascular problems in patients at high risk for developing diabetes. 

Weight loss is achieved by first understanding the relationship between the energy your body consumes and the energy your body exerts. To lose weight, patients need to use more calories than they take in. For weight maintenance, patients need to balance the calories they use with those they eat. A modest weight reduction is relatively easy to achieve and is manageable for most patients. For example, if your patient is at high risk for developing diabetes because he is found to be overweight at 200 pounds, a weight loss of 10 to 14 pounds would greatly decrease his risk of developing diabetes. Typically cutting caloric consumption by 500 calories per day will achieve a 1 to 2 pound weekly weight loss. This weight loss also needs to be accomplished by incorporating more physical activity with a target of 30 minutes most days of the week.   These thirty minutes can be accumulated throughout the day (e.g. 10 minutes three times) and should be gradually titrated for patients whom have not been active recently. Most patients who are able to ambulate can be encouraged to begin walking, however, those with other medical conditions or disabilities should be encouraged to talk with their primary care provider first. Examples of other exercises to provide a variety of activities can be found at www.cdc.gov/nccdphp/dnpa/physical/pdf/PA_Intensity_table_2_1.pdf.

	Moderate Activity

	Walking 2 miles in 30 minutes (15 min/mile)

	Bicycling 5 miles in 30 minutes

	Water aerobics for 30 minutes

	Wheeling self in wheelchair for 30 minutes

	Pushing a stroller 1 ½ miles in 30 minutes

	Raking leaves for 30 minutes

	Water aerobics for 30 minutes


Screening Programs

In October 2000, the American Diabetes Association (ADA) published a position statement on Screening for Diabetes.  The release of this document caused health care providers to question whether community-based diabetes screening should be conducted.  It is important to note that there is a major difference between diagnostic testing and screening.  When an individual exhibits signs and symptoms of the disease, diagnostic tests are performed which do not represent screening.  Screening is utilized to identify patients who are asymptomatic and likely to have diabetes.  “Likely to have diabetes” is an important phrase that indicates there are criteria that must be met before blood glucose analysis, which does carry some cost (including that of the glucose monitor, testing strips, and testing supplies), is performed. Any FPG result greater than or equal to 126 mg/dl should result in referral to a physician for further evaluation.  

In an effort to determine which individuals should receive screening, ADA has created a Diabetes Risk Screening Test, which should be administered to each individual presenting for screening before a blood sample is collected and screening is conducted.  The screening test is provided under the tab marked “Forms” and should be used during Operation Diabetes screening events and routinely in pharmacy-based diabetes clinics.  In the 2005 Clinical Practice Recommendations the ADA has also established criteria for testing for diabetes in asymptomatic, undiagnosed adults.  The following table excerpted and adapted from the ADA Web site (www.diabetes.org) outlines the criteria:

Criteria for testing for diabetes in asymptomatic adult individuals 

	1.

Testing for diabetes should be considered in all individuals at age 45 years and above, particularly in those with a BMI ≥25 kg/m2* and, if normal, should be repeated at 3-year intervals.

2.

Testing should be considered at a younger age or be carried out more frequently in individuals who are overweight (BMI ≥25 kg/m2*) and have additional risk factors, as follows:

• are habitually physically inactive

• have a first-degree relative with diabetes

• are members of a high-risk ethnic population (e.g., African American, Latino, Native American, Asian American, Pacific Islander)

• have delivered a baby weighing >9 lb or have been diagnosed with GDM

• are hypertensive (≥140/90 mmHg)

• have an HDL cholesterol level <35 mg/dl (0.90 mmol/l) and/or a triglyceride level >250 mg/dl (2.82 mmol/l)

• have PCOS

• on previous testing, had IGT or IFG

• have other clinical conditions associated with insulin resistance (acanthosis nigricans)

• have a history of vascular disease




* May not be correct for all ethnic groups. PCOS, polycystic ovary syndrome.

The ADA recommends that “screening should be carried out within the health care setting.”  While shopping mall and convenience store screenings are obviously not health care settings, it is APhA’s belief that pharmacies are health care settings and pharmacists are clinicians.  Thus, when pharmacists are conducting screenings in pharmacies as part of a comprehensive patient care initiative, it is entirely appropriate for pharmacists to screen high-risk patients in pharmacies.

APhA position statement on pharmacy-based screening and monitoring services are as follows:

1989
  Pharmacy-based Screening and Monitoring Services


APhA supports pharmacy-based screening and monitoring services instruction within 


pharmacy curricula and continuing education programs.


(Am Pharm. NS29(7):463. July, 1989)
1989
 Pharmacy-based, Screening and Monitoring Services


APhA supports projects that demonstrate and evaluate various pharmacy-based, 
screening and monitoring services.


(Am Pharm NS29(7):463. July, 1989)
Therefore, to ensure that pharmacists are providing the best possible care for the patients that they serve, and to ensure that Operation Diabetes is conducted in a manner consistent with the  2007 ADA Clinical Recommendations, APhA recommends that Operation Diabetes events be conducted in pharmacies and not in non-pharmacy sites.  APhA further recommends that APhA-ASP chapters use the ADA Screening Test referred to earlier, and the criteria recommended by the ADA and test only those patients who are determined to be at high risk.  The provision of patient information to all patients seeking screening is entirely appropriate in an effort to broaden the understanding of the general public of diabetes and its complications, and APhA-ASP chapters are encouraged to work with local ADA chapters, their state and local pharmacy associations, Rite Aid Pharmacies, and their local health departments to have written patient education materials available during screening events.  

The CDC has also published the results of the Diabetes Prevention Program (DPP).  This 27-center randomized clinical trail studied more than 3,200 adults age 25 and older who were at increased risk of developing Type 2 diabetes.  The study concluded that it is possible to prevent or delay Type 2 diabetes.  The DPP evaluated the effectiveness of each of the following ways to prevent or delay Type 2 diabetes:

· Intensive lifestyle modification, which included a healthy diet and moderate physical activity of 30 minutes a day for 5 days a week.

· Standard care plus the drug metformin.

· Standard care plus a placebo.

The major findings of the study were as follows:

· Lifestyle changes in diet and exercise and losing even a small amount of weight can prevent or delay the onset of Type 2 diabetes.

· Individuals who made lifestyle changes were 58% less likely to develop Type 2 diabetes.

· Individuals of all ages and ethnic groups benefited from the lifestyle changes.

· Participants with standard care plus metformin reduced their risk for developing Type 2 diabetes by 31%.

So what does all of this mean for you and your Operation Diabetes projects?  It means that providing patients with information about lifestyle changes (appropriate diet and exercise) is an extremely beneficial way for you and your school to impact the health of your community in a very positive way, is a way to provide Medication Therapy Management, and is probably just as important as the screening programs themselves!  Don’t forget that simple lifestyle changes are the most effective way for individuals to gain control of their diabetes!

Diabetes:  More than Just High Blood Sugar

As you are now well aware, diabetes is far more than simply a condition of high blood sugar.  Virtually every major system of the body is affected by diabetes.  In the next several paragraphs, some of the major complications of diabetes will be discussed.  Patients with diabetes need to have a clear understanding of these complications so as to understand the importance of keeping their blood sugar under control.

Retinopathy and blindness are major microvascular complications of diabetes.  Nearly all individuals with Type 1 diabetes and the vast majority of those with Type 2 diabetes will develop a nonproliferative form of retinopathy.  This form of retinopathy rarely leads to blindness.  However, a much smaller fraction of patients will develop proliferative retinopathy, which often develops into blindness.  Recent advances in the ophthalmic care of patients with diabetes have reduced the number of cases of blindness from diabetes very significantly.  New procedures that stop vitreal hemorrhaging and new blood vessel growth in the eye are effective.  But for more severe forms of retinopathy and blindness to be prevented, patients must have regular visits to an eye care professional.  The following table excerpted and adapted from the ADA Web site (www.diabetes.org) outlines when patients with diabetes should receive a routine eye care exam.  
 

Ophthalmologic examination schedule 
	Patient group

Recommended first examination

Minimum routine follow-up*
[image: image3]
Type 1 diabetes

Within 3–5 years after diagnosis of diabetes once patient is age 10 years or older[image: image4.png]



Yearly

Type 2 diabetes

At time of diagnosis of diabetes

Yearly

Pregnancy in preexisting diabetes

Prior to conception and during first trimester

Physician discretion pending results of first trimester exam




* Abnormal findings necessitate more frequent follow-up.  [image: image5.png]


 Some evidence suggests that the prepubertal duration of diabetes may be important in the development of microvascular complications; therefore, clinical judgment should be used when applying these recommendations to individual patients. 

Patients with diabetes are twice as likely to develop cataracts as otherwise healthy individuals.  Cataracts are areas of cloudy vision appearing on the lens of the eye.  Cataracts also tend to develop at a much younger age in patients with diabetes.  Because of the increased potential for the development of cataracts in patients with diabetes, routine eye exams are essential for proper eye health.  

Renal disease represents another major complication of diabetes.  Our kidneys are amazing filtration devices essential to normal body function.  However, in individuals with diabetes, a number of changes can occur in the kidneys that result in poorer than normal function.  For instance, when blood glucose levels are consistently high for an extended period of time, the kidneys are required to filter a much greater volume of blood than typical.  This excess filtration can result in the loss of albumin (a useful body protein) into the urine.  Over time, more and more capillaries lose their ability to filter out harmful substances from the blood, and the kidney (which is normally amazingly efficient) begins to malfunction or completely stop working.  When the kidney completely stops functioning, we refer to the patient as having end stage renal disease (ESRD).  ESRD is very serious, necessitating that the patient receive either a renal transplant or be placed on dialysis as a substitute filtering mechanism for the body.  About 10% of individuals with Type 2 diabetes will develop some level of renal disease (not necessarily ESRD), and about 30% of Type 1 patients will develop renal disease (again, not necessarily ESRD).  Diabetes-induced ESRD is the number one cause of renal transplantation in the U.S.  The costs of dialysis and kidney transplantation are high.  Dialysis can cost as much as $30,000 per year or more, and kidney transplantation is well into the tens of thousands of dollars.  

To prevent ESRD, patients should maintain tightly controlled blood sugar and tightly controlled blood pressure.  Even small rises in blood pressure in patients with diabetes can result in significantly increased risk for development of kidney disease.  Effective drug therapies exist to treat both conditions and recent studies point toward the possible beneficial effects directly to the kidneys of one particular group of drugs (ACE-inhibitors) even when patients with diabetes do not have high blood pressure.  

Heart disease is a macrovascular complication of diabetes.  Excessive sugar in the vascular system leads to an increased risk for heart attack and stroke.  Men with diabetes are more likely than women with diabetes to suffer a heart attack. Also, the longer a person has diabetes, the more likely they are to develop cardiovascular complications.  Patients with diabetes who have the following additional risk factors are at a substantially increased risk of having a heart attack or stroke:

· High blood pressure 

· High blood cholesterol levels 

· Smoke cigarettes 

· Have a family history of premature heart disease 

· Are obese 

· Are not physically active 

In addition to controlling the patient’s blood sugar, ensuring that the patient’s blood pressure and cholesterol levels are within the recommended range for patients with diabetes will reduce the risk of heart attack and stroke. The ADA makes specific recommendations for blood pressure and lipid management which are based on recent studies (including the CARDS study).  The recommendations for screening and goals include the following:

Blood Pressure Screening and diagnosis
· Blood pressure should be measured at every routine diabetes visit. Patients found to have systolic blood pressure [image: image6.png]


130 mmHg or diastolic blood pressure [image: image7.png]


80 mmHg should have blood pressure confirmed on a separate day. 

Blood Pressure Goals
· Patients with diabetes should be treated to a systolic blood pressure <130 mmHg. 

· Patients with diabetes should be treated to a diastolic blood pressure <80 mmHg. 

Lipid Screening
· In adult patients, test for lipid disorders at least annually and more often if needed to achieve goals. In adults with low-risk lipid values (LDL <100 mg/dl, HDL >50 mg/dl, and triglycerides <150 mg/dl), lipid assessments may be repeated every 2 years. 
Lipid treatment recommendations and goals
· Lifestyle modification focusing on the reduction of saturated fat and cholesterol intake, weight loss (if indicated), and increased physical activity has been shown to improve the lipid profile in patients with diabetes. 

· In individuals with diabetes over the age of 40 years with a total cholesterol [image: image8.png]


135 mg/dl, without overt CVD, statin therapy to achieve an LDL reduction of 30 –40% regardless of baseline LDL levels is recommended. The primary goal is an LDL <100 mg/dl (2.6 mmol/l). 

· For individuals with diabetes aged <40 years without overt CVD, but at increased risk (due to other cardiovascular risk factors or long duration of diabetes), who do not achieve lipid goals with lifestyle modifications alone, the addition of pharmacological therapy is appropriate and the primary goal is an LDL cholesterol <100 mg/dl (2.6 mmol/l). 

· Lower triglycerides to <150 mg/dl (1.7 mmol/l) and raise HDL cholesterol to >40 mg/dl (1.15 mmol/l). In women, an HDL goal 10 mg/dl higher (>50 mg/dl) should be considered.

*Pharmacologic recommendations would need to be made to the primary care provider, but in the pharmacy setting patients can be educated about lifestyle modifications.

While ADA also encourages the addition of aspirin once a day, it is our recommendation that the patient consult his/her physician before starting a daily aspirin regimen.  Physical activity and even small amounts of weight loss will prove beneficial to patients with diabetes.  

Studies of individuals with diabetes consistently found a heightened risk of morbidity and premature death associated with the development of macrovascular complications among smokers.  Smoking also may play a role in the development of type 2 diabetes and has been found to be related to the development of microvascular complications of diabetes.  Pharmacists can play an important role in diabetes care by providing smoking cessation counseling and by advising all patients not to smoke.

Neuropathy, or the deadening of nerve endings resulting in the loss of feeling, often results in the lower limbs of patients with diabetes.  Couple this with narrowing of major blood vessels and destruction of smaller blood vessels in the lower extremities, and the result is the inability of the body to heal infections and wounds in the lower extremities.  Often, by the time a patient with diabetes realizes that he or she has a wound on their foot or toes a serious infection has already ensued and amputation may be necessary.  Therefore, patients with diabetes should be instructed in daily proper foot care (daily foot checks , nail and skin care, appropriate footwear) and should be instructed to see a podiatrist on at least an annual basis (or more often if warranted).

Autonomic neuropathy can also cause a condition known as gastroparesis.  Gastroparesis is literally a paralysis of the gastrointestinal tract, resulting in an inability for the GI tract to transport its contents through the tract for proper absorption and excretion.

Increased risk of infections result from the inability of the body’s immune system to respond to infection due to impaired blood flow and blood cell production in patients with diabetes.  Of particular concern are influenza infection and pneumococcal disease.  Both of these infections can be deadly in persons with a less-than-optimal ability to respond to infection. Therefore, it is recommended by the CDC that patients with diabetes of any age receive an annual influenza vaccination and receive immunization against pneumococcal disease.  Immunization against pneumococcal disease is necessary only once before a patient turns age 65, and then again only once after age 65 unless they have other complicating conditions that place them at increased risk of death from this disease.  The pneumococcal vaccine protects primarily against pneumococcal bacterimia and meningitis, the most deadly forms of the disease, and is less effective (although still effective) against 23 strains of pneumococcus that cause pneumonia as well.  Patients with diabetes should also be kept up-to-date with their tetanus-diphtheria (Td) vaccine booster every 10 years, as patients with diabetic foot ulcers are at an increased risk of developing tetanus.  

Urinary tract infections are common in patients with diabetes, as autonomic neuropathy in the bladder results in the lack of feeling of need to void.  By retaining urine for excessive periods of time, the urinary tract is not flushed of harmful bacteria and infection may ensue.  Patients should seek treatment if they notice any pain or burning upon urination, if they notice a change in color or odor of their urine, are having lower back pain, experiencing a fever, or notice blood in their urine.  Urinary tract infections can be minimized by purposeful voiding during waking hours every 3 to 4 hours.  

Gum disease and dental caries occur as a complication of diabetes.  While even otherwise healthy individuals can develop gum disease, patients with diabetes are more likely to develop the condition known as gingivitis.  The breakdown of the gums and bone structure of the tooth can, however, be prevented.  Patients should be instructed in proper brushing and flossing technique, and should be seen by their dentist at least 2 times annually.  Toothbrushes with soft bristles should be used, and should be replaced every 3 to 4 months or sooner if the bristles become bent.  

Impotence is experienced by men with diabetes, and is more common the longer the patient has diabetes.   Impotence in patients with diabetes is often vascular in nature, but may be the result of damage to the nerves affecting the vessels in the penis as well.   Impotence can be psychological or physiological in nature, and tests are available to determine which is the cause in any particular patient.  Impotence can now be treated through a variety of pharmacologic and nonpharmacologic mechanisms, depending upon the exact nature of the cause.  Many men who experience impotence are ashamed of their condition and are unlikely to consult with their health care provider when they develop this condition.  Conservative estimates are that more than 10 million men suffer from impotence.  Therefore, it is important for health care providers to be proactive in providing information to male patients on the treatment options for impotence should it occur.  

Vaginal yeast infections are more common in women with diabetes than in the general population.  Yeast infections should be treated promptly, and women should notify their physician if they notice any unusual vaginal burning, odor, or discharge, as vaginal yeast infections often closely resemble vaginal bacterial infections.

A variety of skin disorders may occur in the patient with diabetes.  Patients should be instructed in a number of skin care areas to ensure proper health from (www.diabetes.org):

· Keep your diabetes well-controlled. People with high glucose levels tend to have dry skin and less ability to fend off harmful bacteria. Both conditions increase the risk of infection. 

· Keep skin clean and dry. Use talcum powder in areas where skin touches skin, such as armpits and groin. 

· Avoid very hot baths and showers. If your skin is dry, don't use bubble baths. Moisturizing soaps, such as Dove or Basis, may help. Afterward, use an oil-in-water skin cream, such as Lubriderm or Alpha-Keri. But don't put lotions between toes. The extra moisture there can encourage fungus to grow. 

· Prevent dry skin. Scratching dry or itchy skin can open it up and allow infection to set in. Moisturize your skin to prevent chapping, especially in cold or windy weather. 

· Treat cuts right away. Wash minor cuts with soap and water. Do not use Mercurochrome antiseptic, alcohol, or iodine to clean skin because they are too harsh. Only use an antibiotic cream or ointment if your doctor says it's okay. Cover minor cuts with sterile gauze. See a doctor right away if you get a major cut, burn, or infection. 

· During cold, dry months, keep your home more humid. Bathe less during this weather, if possible. 

· Use mild shampoos and unscented soaps. Do not use feminine hygiene sprays. 

· See a dermatologist (skin doctor) about skin problems if you are not able to solve them yourself. 

· Take good care of your feet. Check them every day for sores and cuts. Wear broad, flat shoes that fit well. Check your shoes for foreign objects before putting them on. 

Blood Glucose Monitoring, Self-Management and Therapy Overview
The advent of capillary blood glucose testing devices that use Reflectance, Coulometric, and Electrochemical mechanisms for measuring blood glucose levels, and their subsequent approval by FDA for at-home use, allows patients with diabetes to monitor their condition on a daily basis.  Tight management and control of blood glucose has been shown to improve outcomes in two very significant clinical trials: the Diabetes Control and Complications Trial (DCCT), which studied patients with Type 1 diabetes, and the United Kingdom Prospective Diabetes Study (UKPDS), which studied patients with Type 2 diabetes.  These studies proved that at-home self-management of diabetes places the patient in a greater place of responsibility for his or her condition – resulting in greater opportunity for compliance with medication and lifestyle regimens because of visual reinforcement from sometimes multiple daily glucose measurements.  

In addition to glucose monitoring by health care practitioners and patients, clinicians will likely use hemoglobin A1C (A1C), or glycated hemoglobin, measurements to monitor blood sugar control as well.  The life of a red blood cell is approximately 120 days.  The A1C test monitors the amount of sugar on red blood cells, and thus shows the relative control of blood sugar over the past 90-120 days.  Patients should be familiar with their A1C number.  Generally speaking, patients with Type 1 diabetes and any patient on insulin therapy should have their glycated hemoglobin measured 4 times a year, until their A1C is consistently below 7.  Patients with Type 2 diabetes who are not on insulin therapy should have their glycated hemoglobin measured twice a year.  At-home devices for measuring A1C are now available; however, it is not yet recommended that the results of these tests be used alone as reliable indicators of control, with lab testing still being the gold standard for obtaining this blood measurement.  As indicated by the ADA, the A1C goal for patients in general is <7% and the A1C goal for the individual patient is an A1C as close to normal (<6%) as possible without significant hypoglycemia.

While pharmacists can have a strong, positive impact on patient’s health by promoting lifestyle modifications and regular blood glucose monitoring, the pharmacist also plays a key role in ensuring patient’s optimal drug therapy management.  There are a number of therapeutic options available at the hands of health care professionals to enhance lifestyle modifications in maximizing glucose control.  The three most common oral medications used in glycemic management of Type 2 diabetes include sulfonylureas, biguanides (metformin), and glitazones.  Although each have a specific side effect profile or limitation that can drive a practitioner’s choice of one therapy over another, the ADA’s management algorithm offers a brief overview to help analyze therapeutic endpoints and maximize therapy.
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Metabolic Management Algorithm for Type 2 Diabetics.  American Diabetes Association; 2007 Practice Guidelines.
The pharmacist’s role in self-management programs is perhaps more broad than one might imagine on first glance.  Drug therapy management and education is core to the pharmacist’s role, but self-management education on a wide variety of topics may be necessary – especially in those communities where the pharmacist may be the only available health care provider.  In an ideal situation, the pharmacist is part of a multidisciplinary health care team approach to diabetes care.  This is evidenced by the multiplicity of body systems that are affected by the condition.  The Resources/References section of this binder contains an excerpt from APhA’s Pharmaceutical Care for Patients with Diabetes: A National Certificate Program for Pharmacist that better describes the role of the pharmacist in diabetes self-management programs and on a multidisciplinary health care team.  This section also includes other more in-depth resources about diabetes management.


































