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Objectives

Â Review clinical practice 
recommendations for diabetes 
management

Â Discuss innovative and collaborative 
pharmacist practices in diabetes 
management 

Â Describe the Certified Diabetes 
Educator (CDE) credential 



Diabetes Mellitus

Â Metabolic disease characterized by hyperglycemia
Â Affects 25.8 million Americans (8.3% of 

population)
Â Diagnosed : 18.8 million people
Â Undiagnosed : 7.0 million people

Â New Cases : 1.9 million new cases of diabetes 
are diagnosed in people aged 20 years and older 
(in 2010)

Â Prediabetes : 79 million people in United States

Diabetes statistics. American Diabetes Association 
www.diabetes.org Accessed 7/18/11

http://www.diabetes.org/


Diabetes Mellitus

Â Health Care Costs

Å$ 174 billion : Total costs of diagnosed 
diabetes in the United States in 2007

Å$116 billion for direct medical costs 

Å$58 billion for indirect costs (disability, 
loss of productivity, premature 
mortality)

Diabetes statistics. American Diabetes Association 

www.diabetes.org Accessed 7/18/11



Etiologic Classification

Adapted from The Expert Committee on the Diagnosis and Classification of Diabetes Mellitus. Diabetes 

Care. 1997;20:1183-1197.

Type Cause

Type 1 ȁ-cell destruction, often with 
absolute insulin deficiency 

Type 2 Insulin resistance with 
insulin deficiency

Other specific types Genetic defects, drug or 
chemical induced

Gestational Insulin resistance with ȁ-cell 
dysfunction



Pathophysiology of Type 2 Diabetes

Carbohydrate

DIGESTIVE ENZYMES

Glucose

Defective
b-cell secretion

Excess
glucose
production

Resistance to the action of insulin

Reduced glucose
uptake

Excessive
lipolysis

Dinneen SF. Diabet Med. 1997; 14 (Suppl 3): S19-24.



Complications of Diabetes

Brain
Cerebrovascular disease
ÅTransient ischemic 

attack
ÅCerebrovascular 

accident
ÅCognitive impairment

Heart
Coronary artery disease
ÅCoronary syndrome
ÅMyocardial infarction
ÅCongestive heart 

failure

Extremities
Peripheral vascular 
disease
Å Ulceration
Å Gangrene
Å Amputation

Macrovascular Microvascular

Nerves
Neuropathy
ÅPeripheral
ÅAutonomic

Kidney
Nephropathy
ÅMicroalbuminuria
ÅGross albuminuria
ÅKidney failure

Eye
Retinopathy
Cataracts
Glaucoma



Clinical Practice 

Recommendations

Â Published by American Diabetes 
Association in January of each year

Â Includes diagnosis criteria, disease 
classification and standards of 
medical care

Â Non -pharmacologic and 
pharmacologic treatment



Diagnosis of Diabetes Mellitus

× A1c > 6.5%

OR

× Symptoms of diabetes AND casual plasma glucose > 200 
mg/ dL on 2 separate occasions

OR

× Fasting plasma glucose > 126 mg/ dL on 2 separate 
occasions

OR

× 2 Hour  glucose concentration > 200 mg/ dL during a oral 
glucose tolerance test on 2 separate occasions

Adapted from The Executive Committee on the Diagnosis and Classification of Diabetes Mellitus. Diabetes Care. 2010



Plasma Glucose and A1c Goals

(Adults)

American Diabetes Association. Diabetes Care. 2008; 31(suppl 1):S12-S54

AACE DM Guidelines: Endocrine Practice 2007: 13 (Supp 1) S116

ADA AACE

A1c < 7.0% < 6.5%

Preprandial 
Plasma Glucose

70 -130 
mg/dl

< 110 
mg/dl

Post Prandial 
Plasma Glucose

< 180 
mg/dl

< 140 
mg/dl



Glucose Contributions to HbA1c

+

Fasting Glucose 

influenced by:
Å Hepatic glucose production

Å Hepatic sensitivity to  

insulin

.

HbA
1c

=

Postprandial Glucose 

influenced by:
Å Preprandial glucose

Å Insulin secretion

ÅGlucose load from meal

Å Insulin sensitivity in 

peripheral tissues



Correlation Between A1C and 
Mean Plasma Glucose Level
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American Diabetes Association, Diabetes Care. 2009ô;32(suppl 1):S13-S61



Standards of Care
Â BP < 130/80 mm Hg

Â Lipid: LDL < 100 mg/dl, optional < 70 mg/dl
Â HDL > 40 mg/dl in men, >50 mg/dl in women

Â Triglycerides < 150 mg/dl

Â Smoking cessation

Â Foot, eye and dental examinations

Â ASA: 75 -162mg daily for patients 
Â Primary prevention in those with Type 1 or 2 at 

increased CVD risk, including men >50 years, women 
>60 years or those with additional risk factors

Â Secondary prevention in those with diabetes and a 
history of CVD

Â Immunizations
Â Influenza: yearly for all patients > 6 months

Â Pneumococcal: At least 1 lifetime dose
American Diabetes Association. Diabetes Care. 2008; 31(suppl

1):S12-S54



Approach to Medical Nutrition 

Therapy for Primary Prevention of 

Diabetes

ÂModerate weight loss (7% body 
weight)

Â Balance of calories from carbohydrate, 
protein and monounsaturated fats

Â Individualized based on weight, glucose 
control, and lipid abnormalities

Â Increased dietary fiber intake

American Diabetes Association. Diabetes Care. 2010; 32(suppl 1):S11-S61



Sigal RJ et al. Diabetes Care. 2006;29:1433-1438.

ADA: Physical Activity/Exercise
Recommendations for Patients With Diabetes

Â Patients with type 2 diabetes should be 
evaluated prior to initiation of any exercise 
program beyond brisk walking

Â Exercise program (absent 
contraindications) should include:

ï150 min/week moderate - intensity 
(50% -70% max heart rate) aerobic 
activity

ÂResistance exercise 3 times/week 
targeting all major muscle groups



Oral Medication Therapy

Â Biguanide (Metformin)

Â Sulfonylureas

Â Meglitinides

Â Thiazolidinediones (Pioglitazone)

Â Alpha -Glucosidase Inhibitors

Â DPP-4 Inhibitors

ÅSitagliptin (Januvia®)

ÅSaxagliptin (Onglyza Ê)

ÅLinagliptin (Tradjenta Ê)



Injectable medication therapy

Â Incretin /GLP-1 agonists

ÅExenatide (Byetta ®)

ÅLiraglutide (Victoza ®)

Â Amylin analog 

ÅPramlintide (Symlin ®)

Â Insulin



T2DM Treatment Algorithm 

The ADA and EASD released a new consensus statement in November 2008 for the treatment of patients with type 2 diabetes.

Source: Nathan DM, et al. Diabetes Care . 2009; 32:193 -203



Pharmacists providing 

diabetes care management



Pharmacists

Â Most accessible health care professionals
Â Provide pharmaceutical care

"the responsible provision of drug therapy for 
the purpose of achieving definite outcomes 
that improve a patient's quality of life." 

Â Pharmaceutical care includes providing services 
such as monitoring, documenting, and reporting 
patient adherence, drug therapy outcomes, and 
drug - related problems

Carole W, et al. The Asheville Project: Short - Term Outcomes of a Community Pharmacy Diabetes Care Program J Am Pharm Assoc. 2003;43(2)



Practice sites

Â Community

Â Ambulatory care

Â Government agencies

Â Managed care systems

Â Hospital



Community Practice-

The Asheville Project
Â Pharmaceutical care services (PCS) 

program in Asheville, North Carolina, 
which began in 1996

Â Education for diabetes, asthma, 
hypertension and high cholesterol 

Â 12 community pharmacies received 
reimbursement for providing cognitive 
services
Åpatient education and training, clinical 

assessment, monitoring, follow -up, and 
referral 

Carole W, et al. The Asheville Project: Short-Term Outcomes of a 

Community Pharmacy Diabetes Care Program J Am Pharm 

Assoc. 2003;43(2)



Asheville Project

Â85 patients with diabetes insured 
by one of two local employers --
the City of Asheville (March 
1997) or the Mission -St. Joseph's 
Health System (March 1999) 
received these services for 7 -9 
months

ÂPharmacists in project completed 
certificate training

Carole W, et al. The Asheville Project: Short-Term Outcomes of a 

Community Pharmacy Diabetes Care Program J Am Pharm 

Assoc. 2003;43(2)



Patient Characteristics

Â Median age: 50 years

Â Ethnicity: White (85%)

Â Gender: Group 1 -Male (65%), Group 2 
(38%)

Â High School Graduates: 76%

Â Mean Baseline A1c: 7.7%

Â Diabetes treatment: Orals only (50 -69%)

Â Diabetes for 6 years

Carole W, et al. The Asheville Project: Short-Term Outcomes of a 

Community Pharmacy Diabetes Care Program J Am Pharm 

Assoc. 2003;43(2)



Asheville Project-

Short Term outcomes

Â A1c
Å37% had at least 1% decrease

Å57% had A1c <7% (from 40% baseline)

Â Total cholesterol, HDL -C, LDL -C

Â LDL-C/HDL -C ratio

Â Health Care Utilization and Costs
Å Diabetes -specific costs increased by 87% ($52) PPPM ( P < .01), and 

all -diagnosis costs decreased by 16% ($82) PPPM (not significant). 
Diabetes -specific utilization increased 100% ( P < .01), and all 

diagnosis utilization increased 42% ( P < .01).

Carole W, et al. The Asheville Project: Short-Term Outcomes of a Community Pharmacy 

Diabetes Care Program J Am Pharm Assoc. 2003;43(2)



Asheville Project

Â Long Term outcomes (5 year follow -up)
Â 7 follow -up visits
ÅA1c reduction up to 1%
ÅLDL-C returned to baseline by 7 th follow -up 

visit
ÅHDL-C improved by 10%
ÅTotal mean direct medical costs decreased by 

$1,200 to $1,872 per patient per year 
compared with baseline 
ÅDays of sick time decreased every year (1997 ï

2001) for one employer group, with estimated 
increases in productivity of $18,000 annually

Cranor CW et al. The Asheville Project: long term clinical and economic outcomes of a community pharmacy diabetes 
care program. J Am Pharm Assoc 2003 Mar -Apr; 43 (2): 173 -84



Diabetes Ten City Challenge

Â Multisite community pharmacy health 
management program for patients with diabetes 
(enrollment -January 2006)

Â 832 patients enrolled, 573 patients analyzed
Â Objectives
ÅImplement employer funded, collaborative health 

management program
ÅCommunity based pharmacist coaching, using 

evidenced -based diabetes care guidelines, and patient 
self -management strategies

ÅAssess participant satisfaction with diabetes care and 
pharmacist services

Fera, et al. Diabetes Ten City Challenge: Final economic and clinical results. J Am Pharm Assoc. 2009;49:e52 -360



Diabetes Ten City Challenge Sites

Â Charleston, SC

Â Chicago, IL

Â Colorado Springs, 
CO

Â Cumberland, MD

Â Honolulu, HI

Â Milwaukee, WI

Â Northwest Georgia

Â Pittsburgh, PA

Â Los Angeles, CA

Â Tampa Bay, FL



Diabetes Ten City Challenge-

Year 1 results

Indicator Baseline Year 1

A1c 7.5% 7.1%

BP goal <130/80 28% 39%

LDL-C <100 57% 63%

Eye examinations 57% 81%

Foot examinations 34% 74%



Diabetes Ten City Challenge-

Health Care Costs

Â Medical costs decreased by 19%

Â Medication costs increased by 19%

Â Employer costs per patient 
decreased by 3.84%

Â Mean total health care cost per 
patient decreased by 7.24%



Pharmacistsô Diabetes Care 

Study Review
Â Review of 47 Studies published in June 1, 

2010 issue of Journal of Pharmacy Practice

Â Patient outcomes improved through 
education, consultation or collaborative 
drug therapy management

Â 9 studies: A1c improved by at least 2%

Â 28 studies: A1c improved by at least 1%

Â Health maintenance organizations in 2 
reports estimated savings of $ 695 to 
$995 per patient per year when A1c 
reduction was reported Armor BL, et al. A review of pharmacist contributions to diabetes 

care in the United States. J Pharm Practice. 2010; 23:250 -64


