




 

Social 
History 

Residence: lives at home w/ wife 
and 3 children; all are “heavy”. 
Wife does all the cooking 

 

Occupation:  Construction worker 

 

Smoking:   Denies smoking, illicit drug use 

 

EtOH:  1-2 beers on weekends 

Review of Systems:  Per HPI – no symptoms or complaints 
 

 
 
 
Objective Data (observations/vital signs/physical examination/labs) 
General: pleasant male in NAD; A&0 x 3 
BP= 138/78 mm/Hg    
Pulse= 68, regular 
R=12   
T=97.9 (oral) 
 
Height = 5’ 6” Weight = 225 lbs      Waist Circumference = 43"      BMI =35 kg/m2

 
Physical Exam – WNL 
 
Laboratory Tests (measured 12/5/2008) – FASTING  
Na = 139 K = 4.3 Cl = 99 CO3 = 23 BUN = 11 SCr = 0.9 
Glucose = 148 
A1C = 7.6 
AST = 22       ALT = 44 
Total Cholesterol = 178     LDL = 112     HDL = 29     TG = 217 
 
Previous Laboratory Tests (measures 9/5/2008) - FASTING 
Na = 137 K = 4.7 Cl = 101 CO3 = 22 BUN = 9 SCr = 0.8 
Glucose = 136 
A1C = 7.2 
AST = 22       ALT = 44 
Total Cholesterol = 174     LDL = 104     HDL = 30     TG = 202 
 



The Challenge of Type 2 Diabetes: 
Emerging Options for Improving 

Glycemic Control

43rd ASHP Midyear Clinical Meeting

Orlando, Florida

Learning Objectives

• Describe recent trends in the prevalence of type 2 diabetes in 
adolescents and adults and shortcomings in managing the 
disease and preventing long-term consequences

• Recommend an appropriate A1C goal for a patient with type 2 
diabetes based on his or her risk for complications from 
diabetes, comorbid conditions, life expectancy, and 
preferences

• Devise a combination therapeutic strategy for a patient with 
type 2 diabetes and inadequate glycemic control while 
receiving monotherapy

• Discuss the efficacy and safety of a glucagon-like peptide 1 
(GLP-1) analog or dipeptidyl peptidase-4 (DPP-4) inhibitor in 
combination with another diabetes medication

• Discuss the pharmacist’s role in improving glycemic control in 
patients with type 2 diabetes

Patient Case: TS

• TS is a 35-year-old Hispanic man who refuses to “take any 
needle medicine”
– Past Medical History

• Type 2 diabetes mellitus x 2 yr

• Dyslipidemia x 4 yr

• Hypertension x 4 yr

– Social History
• Construction worker

• Wife does all the cooking

• Denies smoking, illicit drug use

• 1-2 beers on weekends

– Current Medications
• Metformin 1000 mg twice daily

• Aspirin 81 mg daily

• Atorvastatin 20 mg daily 

• Lisinopril 20mg daily

– He is adherent to his medication, medical nutrition therapy, and
exercise regimen (30 min walking 3-4 days/wk)

Patient Case: TS (cont’d)
Objective Data

BP = 138/78 mm Hg   

Pulse = 68 bpm, regular     

Weight = 225 lb    Height = 5’ 6”

Physical Exam - WNL

Laboratory Values

Na = 139 K = 4.3   Cl = 99  CO3 = 23

BUN = 11   SCr = 0.9     AST = 22    ALT = 44

FBG = 148    A1C = 7.6

TChol = 178 LDL = 112   HDL = 29   TG = 217

Diabetes is a Growing Threat to Our 
Nation’s Health

Every 21 seconds, someone in America is 
diagnosed with diabetes

American Diabetes Association. 

http://diabetes.org/uedocuments/Every21Seconds.PR.pdf 

Prevalence of Diabetes in the   
United States

• ~ 24 million people have diabetes

– >7 million people with diabetes remain undiagnosed

• 10.3 million adults over the age of 60 have 

diabetes

• ~ 57 million people have prediabetes

• 25-50% increase in children with type 2 disease

• 5th leading cause of death in U.S. 

Centers for Disease Control and Prevention. National diabetes fact sheet:.  Atlanta, GA: U.S. 

Department of Health and Human Services, Centers for Disease Control and Prevention, 2005. 



The Dual Epidemic:
Obesity and Diabetes

• 66% of adult Americans are overweight (BMI >25 kg/m2) 

and 32% are obese (BMI >30 kg/m2) 

• 24% have metabolic syndrome (ATP III) 

• There are currently an estimated 21 million people with 

diabetes in the U.S. (7%) and even more with impaired 

glucose tolerance (IGT)

• The lifetime risk of developing diabetes for people born 

in 2000 is 33% for men and 39% for women; for Hispanic 

women, it is 50%

• In this population, cardiovascular disease (CVD) is the 

major cause of  mortality

Ogden CL et al. JAMA. 2006; 295:1549-55.;  Ford ES et al. JAMA. 2002;  287:356-9.

MM1

≈$174 billion total
$116 billion in excess medical expenditures
$58 billion in reduced national productivity

$27

$58

$31
Directly treating diabetes

Treating portion of related
complications attributed to diabetes

Excess general medical costs

American Diabetes Association. Diabetes Care. 2008; 31:596-615.

Annual Costs of Diabetes in the United 
States in 2007: 

Excess Medical Expenditures

Billions

MM2

≈$174 billion total
$116 billion in excess medical expenditures
$58 billion in reduced national productivity

American Diabetes Association. Diabetes Care. 2008; 31:596-615.

Annual Costs of Diabetes in the United 
States in 2007: 

Indirect Costs of Reduced Productivity
Why is Glucose Control Important?

• 60% of people with type 2 diabetes have 

at least 1 complication because of 

diabetes

• 7% of people with diabetes have 4 or more 

complications

State of diabetes complications in America. Impact of diabetes complications in America. 

http://www.stateofdiabetes.com/impact_of_diabetes.html

Future Generations At Risk

• One in every three babies born today will 
eventually develop type 2 diabetes.

• For “at risk” populations, one in two babies will 
develop type 2 diabetes.

Narayan KM et al. JAMA. 2003; 290:1884-90. 

Long-Term Problem for Children 
Diagnosed with Type 2 Diabetes 

• 30% of children diagnosed with type 2 

diabetes will die because of diabetes-

related problems by age 50

National Diabetes Information Clearinghouse. 

http://diabetes.niddk.nih.gov/dm/pubs/statistics



Glycemic Control is Key to 

Managing Diabetes
• Tight glycemic control

– Minimizes and prevents microvascular complications

• Results from landmark trials:

– Diabetes Control and Complications Trial (DCCT)

» DCCT-Epidemiology of Diabetes Interventions and 

Complications (EDIC)

– Kumamoto

– U.K. Prospective Diabetes Study (UKPDS)

• Narrow target range

– Minimal fluctuation reduces macrovascular

complications

Avignon A et al. Diabetes Care. 1997; 20:1822-6.

Why We Do It
Better Control Reduces Complications
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1. DCCT Research Group. Ophthalmology. 1995; 102:647-61.

2. DCCT Research Group. Kidney Int. 1995; 47:1703-20.

3. DCCT Research Group. Ann Intern Med. 1995; 122:561-8.

Glycemic Goals for Diabetes Management

Normal Goal

A1C (%) <6 <7*

Preprandial capillary plasma glucose (mg/dL) <100 70-130

Peak postprandial plasma glucose (mg/dL) <140 <180

Normal Goal

A1C (%) <6 <6.5

Preprandial capillary plasma glucose (mg/dL) <110 <110

Peak postprandial plasma glucose (mg/dL) <140 <140

American Diabetes Association

American Association of Clinical Endocrinologists/American
College of Endocrinology (AACE/ACE)

American Diabetes Association. Diabetes Care. 2008; 31(Suppl 1):S12-54.

American Association of Clinical Endocrinologists. Endocr Pract. 2007; 13(Suppl 1):1-68.

* A1C goal for individual patient is as close to normal (<6%) as 
possible without significant hypoglycemia .

Other ADA Recommendations

Parameter Goal

Blood pressure <130/80 mm Hg

Lipids

LDL <100 mg/dL*

Triglycerides <150 mg/dL

HDL >40 mg/dL men

>50 mg/dL women

*LDL <70 mg/*LDL <70 mg/dLdL is a therapeutic optionis a therapeutic option

If treating to target is the goal, 
how are we doing ?
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Only 7% of adults with diabetes in NHANES 1999-2000 attained:
• A1C level <7%
• Blood pressure <130/80 mm Hg
• Total cholesterol <200 mg/dL

Adapted from Saydah SH et al. JAMA. 2004; 291:335-42.      Liebl A et al. Diabetologia. 2002; 45:S23-8.

63% of Patients With Diabetes 
Are Not at ADA A1C Goal <7%

Adults aged 20-74 years with previously diagnosed diabetes who participated in 
the interview and examination components of the National Health Examination 
Survey (NHANES) 1999-2000.
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Glycemic Control Has Improved –
But Many Patients Still Not at Goal A1C <7%

Adapted from Ford ES et al. Diabetes Care. 2008; 31:102-4.

Back to our Patient TS..

Question:  Is TS at his A1C goal?  

YES

NO

Back to our Patient TS..

Question:  Is TS at his LDL cholesterol goal?

YES

NO

Back to our Patient TS..

Question:  Is TS at his blood pressure goal?  

YES

NO

Why Patients Don’t Achieve 
Goals

• Failure of clinicians to adopt an effective 

treat-to-target approach (clinical inertia)

• Lack of optimal systems of healthcare 

delivery 

• Suboptimal patient adherence to lifestyle 

and pharmacologic interventions

• Reimbursement issues

• Need for new therapies 0
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Percentage of subjects advancing when A1C >8%

Adapted from Brown JB et al. Diabetes Care. 2004; 27:1535-40.

At insulin initiation, the average patient had:

• 5 years with A1C >8%

• 10 years with A1C >7%

Diet

66.6%

Sulfonylurea

35.3%

Metformin

44.6%

Combination

18.6%

Therapeutic Inertia                         
Failure to Advance Therapy When Required



Adherence to Prescribed Drugs in 
Patients With Type 2 Diabetes

Drug class n % Adherent 95% CI

Oral antidiabetic drugs 66 50.0 37.9-62.1

Antihypertensive drugs 62 50.0 37.6-62.4

Lipid-lowering drugs 33 69.7 54.0-85.4

Antiplatelet drugs 40 77.5 64.6-90.4

All drugs 82 35.4 25.0-45.7

Mateo JF et al. Int J Clin Pract. 2006; 60:422-8. 

Is There a Role for Monotherapy

in the Treatment of Type 2 

Diabetes?

Yes

No

Maybe

ADOPT
A Diabetes Outcome Progression Trial 

8.0

0 1 2 3 4 5

Time (years)

0

6.0

*Mean A1C values per visit based on a repeated measures mixed model

Adapted from Kahn SE et al. N Engl J Med. 2006; 355:2427-43.

Number of patients: 4012 3308 2991 2583 2197 822

Rosiglitazone sustained A1C over time*
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Treatment Difference at 4 Years

RSG vs. MET –0.13 (–0.22 to –0.05), P=0.002

RSG vs. SU –0.42 (–0.50 to –0.33), P<0.001

MM4

Glucose
influx from 
GI tract

α-Glucosidase
inhibitors

Insulin
resistance

TZDs

Metformin

Sulfonylureas

Glitinides

Acute
β-cell
dys-
function

Chronic
β-cell
dys-
function

Unmet need

Traditional Therapies Do Not Address the 
Complete Metabolic Needs of Type 2 

Diabetes

Inadequate 
glucagon
suppression
(αααα-cell 
dysfunction)

Incretins

Inzucchi SE. JAMA. 2002; 287:360-72.

MM5

The American Diabetes Association 
Estimates That By The Time Patients Are 
Finally Diagnosed With Type 2 Diabetes 

They Have Actually Had Diabetes For 
About 9 Years!

Kendall DM et al.  2004 International Diabetes Center, 

Minneapolis, MN. 

Adapted from  Type 2 diabetes basics. International Diabetes Center Publishing; 2000.
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Diagnosis

Clinical
Features

Macrovascular Changes

Obesity      IGT Diabetes
Uncontrolled 
Hyperglycemia

Microvascular Changes

Inadequate
β-Cell Function

Relative 
Insulin 
Resistance

Type 2 Diabetes Is a Progressive 
Disease 




