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Nutrition Therapy, Exercise, Nutrition Therapy, Exercise, 

Lifestyle ChangesLifestyle Changes
Nutrition therapyNutrition therapy

–– decrease fat content and total caloriesdecrease fat content and total calories

–– decrease saturated fatdecrease saturated fat

–– decrease salt for hypertensiondecrease salt for hypertension

–– healthy diethealthy diet

–– weight reduction in obese patientsweight reduction in obese patients

ExerciseExercise

–– increase energy expenditure withincrease energy expenditure with

moderatemoderate--intensity exerciseintensity exercise

Lifestyle changes to reduce cardiovascular risk factorsLifestyle changes to reduce cardiovascular risk factors

((egeg, smoking cessation), smoking cessation)

Training in selfTraining in self--management and SMBGmanagement and SMBG
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DeFronzo RA. Diabetes. 1988;37:667-687.

Lebovitz HE. In Joslin's Diabetes Mellitus. 1994:508-52

Blood glucose

Insulin resistance

1 Intestine: glucose absorption 2 Muscle and adipose tissue:
glucose uptake

4 Liver: hepatic
glucose output

3 Pancreas: insulin secretion
Sulfonylureas
insulin secretion

Insulin

resistance

C

SulfonylureasSulfonylureas: Mechanism of : Mechanism of 

ActionAction
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Lebovitz HE. In: Joslin's Diabetes Mellitus. 1994:508-529.

C

SulfonylureasSulfonylureas: Efficacy: Efficacy

Approximately 50% of patients with newly Approximately 50% of patients with newly 

diagnosed type 2 diabetes achieve diagnosed type 2 diabetes achieve 

acceptable glycemic controlacceptable glycemic control

About 15%About 15%--20% of patients have little or 20% of patients have little or 

no glycemic responseno glycemic response
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Insulin
resistance

Blood glucose

Insulin resistance

1 Intestine: glucose absorption

3 Pancreas: insulin secretion
Meglitinides

Insulin secretion

4 Liver: hepatic 
glucose output

2 Muscle and adipose tissue:
glucose uptake

Wolffenbuttel BHR. Eur J Clin Pharmacol. 1993;45:113-116.
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MeglitinidesMeglitinides: Mechanism of : Mechanism of 

ActionAction
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RepaglinideRepaglinide: : 

Prescribing ConsiderationsPrescribing Considerations
Contraindicated in patients withContraindicated in patients with

–– diabetic ketoacidosis, with or without comadiabetic ketoacidosis, with or without coma

–– type 1 diabetestype 1 diabetes

–– known hypersensitivity to the drug or its known hypersensitivity to the drug or its 

inactive ingredientsinactive ingredients

Use cautiously in patients with impaired Use cautiously in patients with impaired 

liver functionliver function

C



DeFronzo RA et al. J Clin Endocrinol Metab. 1991;73:1294-13

Insulin
resistance

Blood glucose

Insulin resistance

1 Intestine: glucose absorption

3 Pancreas: insulin secretion

4  Liver: hepatic
glucose output
Metformin   HGO

2  Muscle and adipose tissue:
glucose uptake
Metformin   glucose utilization

C

Metformin: Mechanism of ActionMetformin: Mechanism of Action
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Garber AJ et al. Am J Med. 1997;103:491-497.

Effect of Metformin in Effect of Metformin in 

Type 2 Diabetes: FPGType 2 Diabetes: FPG
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DeFronzo RA et al. N Engl J Med. 1995;333:541-549.

*P<0.05 vs placebo
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Robinson AC et al. Diabetes Care. 1998;21:701-705.

Adjunctive Metformin Therapy in InsulinAdjunctive Metformin Therapy in Insulin--

Treated Patients With Type 2 Diabetes Treated Patients With Type 2 Diabetes 

and Suboptimal Glycemic Controland Suboptimal Glycemic Control
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Metformin Package Insert.

Metformin hydrochloride Rx List Monograph.

Metformin Prescribing Metformin Prescribing 

ConsiderationsConsiderations
Metformin is contraindicated inMetformin is contraindicated in

–– renal dysfunction: serum creatinine renal dysfunction: serum creatinine ≥≥1.5 mg/dL (men) 1.5 mg/dL (men) 

or or ≥≥1.4 (women), or abnormal creatinine clearance1.4 (women), or abnormal creatinine clearance

–– CHF requiring pharmacologic treatmentCHF requiring pharmacologic treatment

–– use of iodinated contrast materials for radiologic studiesuse of iodinated contrast materials for radiologic studies

–– known hypersensitivity to metforminknown hypersensitivity to metformin

–– acute or chronic metabolic acidosis, including acute or chronic metabolic acidosis, including 

diabetic ketoacidosisdiabetic ketoacidosis

Special warning on increased risk of cardiovascular Special warning on increased risk of cardiovascular 

mortalitymortality
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1  Intestine: glucose absorption
Acarbose   glucose absorption secondary
to   digestion of carbohydrate

Insulin
resistance

4 Liver: hepatic
glucose output

Amatruda JM. In: Diabetes Mellitus. 1996

Blood glucose

Insulin resistance

3 Pancreas: insulin secretion

2 Muscle and adipose 
tissue: glucose uptake

C

αα--Glucosidase Inhibitors:Glucosidase Inhibitors:

Mechanism of ActionMechanism of Action
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Chiasson J-L et al. Ann Intern Med. 1994;121:928-935.
*P<0.01; †P<0.019; ‡P<0.026
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Acarbose: Acarbose: 

Effect on Postprandial GlucoseEffect on Postprandial Glucose
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Amatruda JM. In: Diabetes Mellitus. 1996

C

Disadvantages of AcarboseDisadvantages of Acarbose

GI side effectsGI side effects

–– flatulence (80%), diarrhea (27%), nausea (8%), vomiting (7%)flatulence (80%), diarrhea (27%), nausea (8%), vomiting (7%)

–– start with low doses (25 mg with each meal), titrate slowly to start with low doses (25 mg with each meal), titrate slowly to 

therapeutic rangetherapeutic range

Elevations in serum aminotransferase may occur, Elevations in serum aminotransferase may occur, 

particularly particularly 

with doses >150 mg/day; hyperbilirubinemia rarely with doses >150 mg/day; hyperbilirubinemia rarely 

occursoccurs

–– serum aminotransferase measurement every 3 months during serum aminotransferase measurement every 3 months during 

first treatment year  first treatment year  

–– acarbose in combination with sulfonylurea or insulin may be acarbose in combination with sulfonylurea or insulin may be 

associated with hypoglycemia; if hypoglycemia occurs, treat associated with hypoglycemia; if hypoglycemia occurs, treat 

with glucose PO or IVwith glucose PO or IV
©
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Amatruda JM. In: Diabetes Mellitus. 1996.
Chiasson J-L et al. Ann Intern Med. 1994;121:928-93
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Acarbose SummaryAcarbose Summary

Reduced postprandial plasma glucose and Reduced postprandial plasma glucose and 

insulin responsesinsulin responses

Effective in patients with type 2 diabetes Effective in patients with type 2 diabetes 

treated with diet, treated with diet, sulfonylureassulfonylureas, metformin, , metformin, 

or insulinor insulin

No increase in hypoglycemia when used No increase in hypoglycemia when used 

alonealone

No effect on lipid profilesNo effect on lipid profiles
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Whitcomb RW et al. In: Diabetes Mellitus. 1996.
Cavaghan MK et al. J Clin Invest. 1997;100:530-537.

Ehrmann DA et al. J Clin Endocrinol Metab. 1997;82:2108-2116.

Blood glucose

Intestine: glucose absorption

Pancreas: insulin secretion

Muscle and adipose tissue:
Thiazolidinediones

insulin resistance

glucose uptake

Liver: hepatic

glucose output

Thiazolidinedion

es

HGO

Thiazolidinediones: Thiazolidinediones: 

Mechanism of ActionMechanism of Action
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The PPAR FamilyThe PPAR Family

Ligand

Effect on:

Receptor

Fibrates Thiazolidinediones Fatty acids

Carbohydrate

metabolism

Lipoprotein

expression

Lipid

synthesis

Peroxisome

proliferation

PPAR-αααα PPAR-γγγγ PPAR-δδδδ

Saltiel AR, Olefsky JM. Diabetes. 1996;45:1661-1669.©1999 PPS
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Thiazolidinedione Thiazolidinedione 

Dosage/PotencyDosage/Potency

Agent Dosage Range

Rosiglitazone 4–8 mg daily (in 1 or 2 

doses)

Pioglitazone 15–45 mg once daily

Rosiglitazone Package Insert.
Pioglitazone Package Insert.©1999 PPS
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Effects of Effects of Rosiglitazone and Rosiglitazone and 

Sulfonylurea on FPG and HbASulfonylurea on FPG and HbA1c1c

2 mg bid 4 mg bid

-17*
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-0.5*

-0.9*

SU Rosiglitazone + SU
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(mg/dL)

change
from

baseline

*P<0.0001 for comparison with SU alone

HbA1c

(%)

change 

from 

baseline

Gomis R et al. Diabetes. 1999;48:A63. Abstract.©1999 PPS
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Effects of Pioglitazone Effects of Pioglitazone 

Monotherapy on FBG and Monotherapy on FBG and 

HbAHbA1c1c

Pioglitazone Package Insert.

Schneider R et al. Diabetes. 1999;47(suppl 1):A109. 
Abstract.
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LFT before initiation of therapyLFT before initiation of therapy

–– Do not start pioglitazone or rosiglitazone Do not start pioglitazone or rosiglitazone 

treatment if ALT >2.5X ULNtreatment if ALT >2.5X ULN

LFT once every 2 months for first year, LFT once every 2 months for first year, 

periodically thereafter, or more often if periodically thereafter, or more often if 

ALTsALTs >2.5X ULN>2.5X ULN

If ALT is >3X ULN, repeat test as soon as If ALT is >3X ULN, repeat test as soon as 

possible; discontinue pioglitazone or possible; discontinue pioglitazone or 

rosiglitazone if ALT remains >3X ULN or rosiglitazone if ALT remains >3X ULN or 

jaundice occursjaundice occurs

Monitoring Recommendations: Monitoring Recommendations: 

Pioglitazone and RosiglitazonePioglitazone and Rosiglitazone

Pioglitazone Package Insert.
Rosiglitazone Package Insert.©1999 PPS
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Insulin Therapy in Type 2 Insulin Therapy in Type 2 

Diabetes: IndicationsDiabetes: Indications
Significant hyperglycemia at presentationSignificant hyperglycemia at presentation

Hyperglycemia despite maximal doses of oral agentsHyperglycemia despite maximal doses of oral agents

DecompensationDecompensation

–– acute injury, stress, infectionacute injury, stress, infection

–– severe hyperglycemia with ketonemia and/or ketonuriasevere hyperglycemia with ketonemia and/or ketonuria

–– uncontrolled weight lossuncontrolled weight loss

SurgerySurgery

PregnancyPregnancy

Renal diseaseRenal disease

Allergy or serious reaction to oral agentsAllergy or serious reaction to oral agents
American Diabetes Association.  Medical Management of 

Non-Insulin-Dependent (Type II) Diabetes. 3rd ed. 1994:44-
48.©
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ExenatideExenatide: : 

Clinical PharmacologyClinical Pharmacology



ExenatideExenatide: Proportion of : Proportion of 

Patients Achieving A1C ≤7%Patients Achieving A1C ≤7%



ExenatideExenatide: Effects on : Effects on GlycemicGlycemic

Control in Combination With Control in Combination With 

Current Oral TherapiesCurrent Oral Therapies



Effect of Effect of PramlintidePramlintide Adjunctive Adjunctive 

Therapy on Weight in Patients With Therapy on Weight in Patients With 

Type 2 DiabetesType 2 Diabetes



Effect of Effect of AntidiabeticAntidiabetic

Agents Agents 

on Weighton Weight

C


