
The question is often posed about what the best 
treatment is for diabetes? The foundation of  
successful diabetes treatment is EXERCISE. It is 
the best medicine. Tremendous health  benefits 
are seen with even low levels of exercise. The 
amount of exercise needed to benefit health is 
much lower than amount needed for fitness. 
Physical Activity Guidelines published in 2008 
by the U.S. Department of Health & Human 
Services tell us the correct “dosage” of physical 
activity necessary for health benefits. For most, 
150 minutes per week of moderate-intensity 
physical activity is what the provider should 
order. Patients can choose their own schedule. 
For example: 30 minutes of moderate-intensity 
exercise, five days per week OR three 10-minute 
sessions per day, five days per week.   

Regular physical activity can: 
•Reduce the risk of heart disease by 40%. 
•Lower the risk of stroke by 27%. 
•Reduce the incidence of diabetes by almost 
50%. 
•Reduce the incidence of high blood pressure, by 
almost 50%. 
•Can reduce mortality and the risk of recurrent 
breast cancer by almost 50%. 
•Can lower the risk of colon cancer by over 
60%. 
•Can reduce the risk of developing  Alzheimer’s 
disease by one-third. 
•Can decrease depression as effectively as  
medications or behavioral therapy. 
 

“If we had a pill that gave all those benefits and 
was readily available, we would find a way to 
make sure every patient took it.”                         
-Robert E. Sallis, M.D. 

Why isn’t this happening with exercise? 

–Providers may lack the proper training to    
effectively counsel patients about exercise. 

–There is no national reimbursement policy for 
referrals to exercise experts. 

–Lack of media advocacy. 

–No tangible success measures. 

–Providers are lacking the time to effectively 
counsel patients. 

Every treatment has side effects, but these are 
very minimal with exercise. The most common 
side effects associated with increased physical 
activity include overuse injuries.  These can  
often be avoided by starting low and going slow.  
The evidence is overwhelming on the health 
burden of physical inactivity. We cannot       
continue to ignore this evidence when           
formulating treatment plans for patients. No 
patient should leave a provider’s office or     
educator visit without an assessment of his/her 
physical activity and a prescription for  an    
exercise regimen or a referral to a qualified   
fitness professional. 
continued on page 4 

What is the Best Medicine? 

Objectives: 

♦ Discuss the impact physical activity can have on 
chronic diseases. 

♦ Recognize the correct “dosage” of activity for 
most patients. 

♦ Identify differences in the half live, metabolism 
and side effect profile of the most common   
sulfonylureas.  

Selecting a Sulfonylurea 2-3 
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“What if there was 
one prescription 

that could 
prevent and treat 

dozens of diseases, 
such as diabetes, hypertension 

and obesity?” 

Robert E. Sallis, M.D., M.P.H., FACSM, 
Exercise is Medicine™ Task Force Chairman 



Sulfonylureas have been available for the treatment of type 2 diabetes since the early 1950s.  When lifestyle interventions and 
metformin can no longer maintain glycemic control, the joint statement provided by the American Diabetes Association and 
European Association for the Study of Diabetes recommends adding a sulfonylurea to the patient’s regimen in preference to  
utilizing a different class of oral diabetes medications.  Sulfonlylureas are the most widely prescribed medications for the treat-
ment of type 2 diabetes.  The three most commonly prescribed sulfonylureas are glyburide, glipizide, and glimepiride.  The joint 
statement specifically recommends sulfonylureas other than glyburide or chlorpropamide.  This article will explore the subtle yet 
important differences between the sulfonlyureas (1).   
 
The first sulfonylureas developed were chlorpropamide, acetohexamide, tolazamide, and tolbutamide.  Better safety profiles dem-
onstrated by second-generation sulfonylureas have mostly replaced these first-generation sulfonylureas.  Today, glyburide, 
glipizide, and glimepiride are the more commonly prescribed sulfonylureas.  All sulfonylureas stimulate insulin secretion from β-
cells in the pancreas.  Sulfonylureas are equally effective at decreasing blood sugars when administered in equipotent doses, low-
ering the hemoglobin A1c on average approximately1.5%.  Although, glyburide, glipizide, and glimepiride are placed in the same 
pharmacological class, there are some differences among them that should be considered before selecting a sulfonylurea. 
 
The sulfonylurea receptor is a component of the ATP-dependent potassium channel in the pancreatic beta cells.  Sulfonylurea 
binding leads to inhibition of these channels, which alters the resting potential of the cell, leading to calcium influx and stimulation 
of insulin secretion. The net effect is more insulin being released at all blood glucose concentrations. So, sulfonylureas are useful 
only in patients that have some beta cell function.  Some of the differences among the three sulfonylureas may originate from 
their affinity for three isoforms of the sulfonylurea receptor (SUR1, SUR2A, and SUR2B).  The SUR1 receptor is found in the 
ATP-sensitive potassium channels in the pancreas, while SUR2A and SUR2B are found in cardiac and vascular smooth muscle (2-
6).  Sulfonylureas specific for SUR1 receptor, such as glipizide, act primarily on the β-cells in the pancreas and stimulate insulin 
secretion (7).  In addition to affinity for SUR1 receptor, glyburide has affinity for SUR2A and SUR2B (8;9).  Since these receptors 
are found on the cardiac cells and coronary vessels there have been concerns around the cardiac effects of sulfonylureas. Con-
flicting studies make it uncertain whether sulfonylureas increase cardiovascular mortality (11;12;13).  This is an area that warrants 
further investigation.   
 
The second generation sulfonlyureas vary in their potency per milligram, duration of action, hypoglycemic activity of the metabo-
lites, extent of hepatic metabolism, and renal excretion.  For example, the risk for hypoglycemia is associated directly with the 
duration of action of each sulfonylurea, with the highest potential for hypoglycemia occurring with glyburide (11).  Therapy with 
glipizide and glimepiride appears to have a lower risk for hypoglycemia than glyburide, possibly because the presence of active 
metabolites with glyburide causes a longer hypoglycemic effect that persists for 24 hours (11).  Although, glyburide, glipizide, and 
glimepiride are metabolized in the liver, glyburide is metabolized to active metabolites while glipizide and glimepiride are metabo-
lized to inactive metabolites.  These characteristics of each individual sulfonylurea become important when initiating sulfonylureas 
in the elderly and in patients with renal dysfunction.  Table 1 provides general considerations, Table 2 details the major differ-
ences between glyburide, glipizide, and glimepiride.   When comparing glyburide, glipizide, and glimepiride, we should consider 
renal impairment, liver function, risk for hypoglycemia, age, weight gain, and drug interactions before selecting a sulfonylurea for 
treatment of patients with type 2 diabetes.  In most cases the sulfonyurea selected should be glipizide or glimepiride. 
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Selecting a Sulfonylurea  
By Celeste Vinluan and Mark Nulty, PharmD Candidates 2012 

DIABETES  DISPATCH 

 Glyburide Glipizide Glimepiride 

Recommended for elderly No Yes Yes 

Active metabolites Yes No No 

Renal adjustment suggested Yes (CrCl<50ml/min) No (CrCl<10ml/min) Yes (CrCl<25ml/min) 

Weight gain Yes (++) Yes (+) Yes (+) 

Hepatic adjustment suggested Yes Yes No 

Table 1.  Sulfonylurea considerations at a glance. 
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Table 2.  Comparison of glyburide, glipizide, and glimepiride Table 2.  Comparison of glyburide, glipizide, and glimepiride Table 2.  Comparison of glyburide, glipizide, and glimepiride Table 2.  Comparison of glyburide, glipizide, and glimepiride (13;14;15).   
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RecommendedRecommendedRecommendedRecommended 

Starting DosageStarting DosageStarting DosageStarting Dosage 
 

               

SulfonylureaSulfonylureaSulfonylureaSulfonylurea Nonelderly Elderly 
Maximum Daily 

Dose 

Half-life  
elimina-
tion 

Duration 

of Action 

  

Therapeutic Notes 

Glyburide 

(Diabeta, 

Micronase) 

2.5-5 mg 

daily 

1.25-
5mg 

daily 

20 mg daily 
(>10 mg divide 

doses) 

10 hours 
Up to 24 

hours 

Metabolized in liver; metabolites have 
hypoglycemic potency. Elimination is 
50% excreted in urine and 50% in fe-
ces; may accumulate in patients with 
renal insufficiency. 

Glyburide 

Micronized 

(Glynase) 

1.5-3 mg 

daily 
1.5-3 

mg daily 

12 mg daily 
(>6 mg divide 

doses) 

4 hours 
Up to 24 

hours 

Metabolized in liver; metabolites have 
hypoglycemic potency. Elimination is 
50% excreted in urine and 50% in fe-
ces; may accumulate in patients with 
renal insufficiency. 

Glipizide 
(Glucotrol) 

5 mg daily 
2.5-5 

mg daily 

40 mg 
(>15 mg divide 

doses) 

2-5 

hours 
Up to 20 

hours 

Absorption delayed with food; take 30 
min before meals.  Metabolized in liver 
to inactive metabolites; may be        
significantly affected by drugs that  
induce/inhibit CYP2C9 liver enzyme.  
Not dependent on renal function.  Less 
weight gain. 

Glipizide 

Extended 

release 

(Glucotrol XL) 

5 mg daily 
 2.5-5 

mg daily 
 20 mg daily 

 2-5 

hours 
 24 hours 

Absorption delayed with food; take 30 
min before meals. Metabolized in liver 
to inactive metabolites; may be       
significantly affected by drugs that  
induce/inhibit CYP2C9 liver enzyme. 
Not dependent on renal function.  Less 
weight gain. 

Glimepiride 

(Amaryl) 

1-2 mg 

daily 
1 mg 

daily 
8 mg daily 

5-9 

hours 
24 hours 

Meals only have a modest effect on 
absorption. Metabolized in liver to   
inactive metabolites; may be signifi-
cantly affected by drugs that in-
duce/inhibit CYP2C9 liver enzyme. 
Safer option for patients with renal 
impairment. PK not affected by signifi-
cant liver disease.  Less weight gain. 
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All health care providers can assess how much physical activity patients are getting and explore reasons that they aren't more active. 
A recent study found that only half of all adults were asked about their exercise habits by their healthcare provider. Patients who had 
been asked reported being more active than those who were never asked. The most promising interventions in primary care practices 
include patient goal setting, written exercise prescriptions, individually tailored physical activity regimens, and mailed or telephone 
follow-up.  What can you incorporate into your current practice to help patients achieve increased physical activity? 

Judy B. Thompson, Pharm.D., BCPS, CDE 
Alaska Native Diabetes Dispatch Reviewers 

Terry Raymer, MD, CDE 
Denise Ramp, MSN, CNM, NP-C 

4315 Diplomacy Drive 
Anchorage, AK 99508 
Phone: 907-729-2164 

Fax: 907-729-2119 
Email: jbthompson@anthc.org 

Diabetes Office Phone: 907-729-1125 
We are on the Web: 

www.anthc.org/anmc/services/diabetes/ 
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What is the Best Medicine? (continued) 

DIABETES  DISPATCH 

Goal-The goal of the Diabetes Dispatch is to increase the reader’s 
knowledge of diabetes treatments and technologies and to provide the 
most current information on new drugs, therapies, and devices. 

ACPE # 0139-9999-11-021-H01-P/T 

• Expiration Date 10/18/2014 

• ANMC HED Activity # 11-30010 

The speakers/authors disclose that they do not have significant finan-
cial interests in any product or class of products discussed directly or 
indirectly in this activity, including research support. 

Age No Chronic Conditions Chronic Conditions 

Children &  
Adolescents  
(6-17) 

 

60 minutes or more of physical activity every day 
(moderate*- or vigorous**-intensity aerobic    
physical activity). 
  

Vigorous-intensity activity at least 3 days per 
week. 
 

Muscle-strengthening and  bone-strengthening 
activity at least 3 days per week. 

Develop a physical activity plan with your 
health care professional. Avoid inactivity. 
 
Aerobic activity examples include; bicycling, 
running and swimming.  
Strength building examples include; resis-
tance training, sit ups, team sports. 

Adults 
(18-64) 

 

150 minutes a week of moderate-intensity, or 75 
minutes a week of vigorous-intensity aerobic  
physical activity 
 
Muscle-strengthening activities that involve all ma-
jor muscle groups performed on 2 or more days 
per week. 

Develop a physical activity plan with your 
health care professional. Be as physically 
active as possible. Avoid inactivity 
 
Aerobic activity examples include; hiking, 
tennis, bicycling and swimming. 
Strength building examples include; push 
ups, sit ups and weight training. 
  
People with diabetes must monitor their 
blood sugar and avoid injury to their feet. 

Older Adults 
(65+) 

 

Follow the adult guidelines, or be as physically 
active as possible. Avoid inactivity. 

 
Exercises that maintain or  improve balance if at 
risk of  falling. 

Develop activity plan with health care      
professional. 
Aerobic examples include walking, swim-
ming, aerobic exercise classes, gardening. 
Strength building examples include hand 
held weights, calisthenics, and yoga. 
 
People with diabetes must monitor their 
blood sugar and avoid injury to their feet. 
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 Table 1.  Summary of  the 2008 Physical Activity Guidelines for Americans published by the U.S. Department of Health and Human Services. 



Continuing Education Quiz 
Diabetes Dispatch:  Fall 2011 
      
      1.    For most, how many minutes of physical activity per week 

should a provider recommend? 
A) 30 
B) 60 
C) 90 
D) 150 
 

     2.     Regular physical activity can 
             A)   Decrease symptoms of depression 
             B)   Reduce the risk of heart disease 
             C)   Reduce the risk of diabetes 
             D)   All of the above 
 
     3.     What is the most common side effect associated with      

increased physical activity? 
             A)   overuse injuries 
             B)   nausea 
             C)   diarrhea 
             D)   constipation 
 
     4.     The most promising interventions in primary care practices 

to increase patient physical activity include all of the     fol-
lowing EXCEPT. 

             A)   patient goal setting 
             B)   calling the patient lazy 
             C)   written exercise prescriptions 
             D)   individually tailored physical activity regimens 
 
     5.     According to the 2008 Physical Activity Guidelines for 

Americans children and adolescents with no chronic condi-
tions should get ________ minutes of physical activity every 
day 

             A)   30 
             B)   60 
             C)   90 
             D)   120 
 
 
 

 
 
       6.  When exercising, people with diabetes should? 
             A)   Always eat a snack 
             B)   Monitor blood glucose 
             C)   Mix aerobic with strength building exercises 
             D)   both B and C 
 
       7.    The sulfonyureas main mechanism of action is? 
             A)   Decrease insulin resistance 
             B)   Increase insulin secretion 
             C)   Decrease hepatic glucose production 
             D)   Increase glucagon secretion 
 
      8.    Which sulfonyurea has active metabolites and the longest 

duration of action? 
             A)   glimeperide 
             B)   tolbutamide 
             C)   glipizide 
             D)   glyburide 
 
      9.    When choosing a sulfonyurea, the provider should consider? 

A)   Possible weight gain 
             B)   The patients renal function 
             C)   The patients hepatic function 
             D)   All of the above 
 
      10.   The second generation sulfonylureas_________ 

A)   Vary in their ability to decrease blood sugars 
             B)   Reduce A1C on average 1.5% 
             C)   Require some beta cell function to act. 
             D)   both B and C 
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