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U.S. Diabetes PrevalenceU.S. Diabetes Prevalence

18+ Million • 41+ million have Prediabetes
••1.3 million new cases each year1.3 million new cases each year
•• #1 cause of blindness#1 cause of blindness
•• 45% all new cases ESRD45% all new cases ESRD
•• 60% all amputations60% all amputations
•• 70% of people have neuropathy70% of people have neuropathy
•• 70% die of MI or CVA70% die of MI or CVA
•• Prevalence is increasing, butPrevalence is increasing, but
control is deterioratingcontrol is deteriorating2,32,3

www.diabetes.org/diabetes-statistics/national-diabetes-fact-sheet.jsp
2 ADA. Diabetes Care. 2003;26:917-932.
3 Koro CE et al. Diabetes Care. 2004;27:17-20.

http://www.diabetes.org/diabetes-statistics/national-diabetes-fact-sheet.jsp


Glycemic Control Has Not ImprovedGlycemic Control Has Not Improved
Percent of Patients with A1c <7.0%  

NHANES 1988-1994 
NHANES 1999-2000
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Management of T2DM Has Not ImprovedManagement of T2DM Has Not Improved

Risk Factor ControlRisk Factor Control
SaydahSaydah SH et al. SH et al. JAMAJAMA 2004;291:3352004;291:335--342342

__________________________________________________________________
NHANES        NHANES        NHANESNHANES

(1988(1988--1994)       (19991994)       (1999--2000)2000)____________________________________________________________________________

A1c  <7%             44%A1c  <7%             44% 37%37%
BP   <130/80BP   <130/80 29%                36%29%                36%
TC   <200             34%                50%TC   <200             34%                50%
All 3 at Goal           5%                  7%All 3 at Goal           5%                  7%



Therapeutic Trends In The USA For Therapeutic Trends In The USA For 
Patients With T2DMPatients With T2DM

A single oral agent is started when the average A1cA single oral agent is started when the average A1c
is 8.7%, is 8.7%, and and the A1c had been >8% for 9 months!the A1c had been >8% for 9 months!

A second oral agent is started when the averageA second oral agent is started when the average
A1c is 8.8% A1c is 8.8% andand the patient had been a singlethe patient had been a single--agentagent
failure for 15 ~21 months!!failure for 15 ~21 months!!

Insulin is started when the average A1c is 9.6% Insulin is started when the average A1c is 9.6% andand
the A1c had been >8% for almost 2 years!!!the A1c had been >8% for almost 2 years!!!

Brown JB, et al. Diabetes Care 2004;27:1535



Relationship Between PhysiciansRelationship Between Physicians’’ Target FastingTarget Fasting
Glucose and Metabolic Control of T2DM Glucose and Metabolic Control of T2DM 

QuEDQuED Study Group SurveyStudy Group Survey

Objective: Objective: 
Investigate the relationship between physiciansInvestigate the relationship between physicians
beliefs on tight control of T2DM versus FPS & A1cbeliefs on tight control of T2DM versus FPS & A1c
in their patients in their patients 

456 physicians were surveyed:456 physicians were surveyed:
““For your average patient with T2DM, what do For your average patient with T2DM, what do youyou
think the fasting glucose should be?think the fasting glucose should be?””

Data on glycemic control was later collectedData on glycemic control was later collected

Belfiglio M, et.al. Diabetes Care 2001;24:423-9



The The QuEDQuED Study Group ResultsStudy Group Results

Relationship Between PatientRelationship Between Patient’’s A1c and Physicians A1c and Physician’’s s 
Target FPGTarget FPG
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Barriers To Achieving Control of T2DMBarriers To Achieving Control of T2DM
PhysicianPhysician’’s attitudess attitudes

HypoglycemiaHypoglycemia
Weight gainWeight gain
Starting insulinStarting insulin

PatientPatient’’s fearss fears
HypoglycemiaHypoglycemia
Weight gainWeight gain
InsulinInsulin

Overcoming InertiaOvercoming Inertia
Patient does not believe T2DM is a problemPatient does not believe T2DM is a problem
Physician does not believe tight control isPhysician does not believe tight control is
necessarynecessary



EPICEPIC--Norfolk Study: Norfolk Study: 
HbAHbA1c1c and Risk of CV Events or Deathand Risk of CV Events or Death

Khaw KT, et al. Ann Intern Med. 2004;141:413-420.
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Therapeutic GoalsTherapeutic Goals

A1c                        <6.5%A1c                        <6.5%
Fasting glucose    <110 mg/dLFasting glucose    <110 mg/dL
2 h postprandial    <1402 h postprandial    <140--180 mg/dL180 mg/dL

Blood pressure     <130/80  mmHgBlood pressure     <130/80  mmHg

LDLc                     <100 mg/dLLDLc                     <100 mg/dL
(<70 mg/dL if very high risk)(<70 mg/dL if very high risk)

Triglyceride           <150 mg/dLTriglyceride           <150 mg/dL



What Should Be The First Therapy?What Should Be The First Therapy?
First therapy can be determined based on the A1cFirst therapy can be determined based on the A1c

A1c  A1c  ≤≤6.5%:  Continue course6.5%:  Continue course
A1c  A1c  ≤≤8.5%:  Monotherapy8.5%:  Monotherapy1,21,2

Combination therapyCombination therapy
A1c  A1c  ≥≥8.5%:  Combination therapy8.5%:  Combination therapy33

Combination therapyCombination therapy
Metformin +  TZDMetformin +  TZD
Metformin +  SUMetformin +  SU
Metformin or SU + ExenatideMetformin or SU + Exenatide
Metformin +  SU + ExenatideMetformin +  SU + Exenatide

11 Monotherapy with SU or Metformin does not sustain A1c reductionMonotherapy with SU or Metformin does not sustain A1c reductions (UKPDS)s (UKPDS)
22 GlipizideGlipizide ER and ER and glimepirideglimepiride have a lower incidence of hypoglycemiahave a lower incidence of hypoglycemia
3 3 If glucose is >260 mg% and the patient is symptomatic, insulin iIf glucose is >260 mg% and the patient is symptomatic, insulin is requireds required



Should Combination Therapy Should Combination Therapy 
Be The First Intervention?Be The First Intervention?

Ideal Intervention:Ideal Intervention:
Reduce A1c to <6.5% Reduce A1c to <6.5% 
No hypoglycemiaNo hypoglycemia
No weight gainNo weight gain
Improve BetaImprove Beta--cell functioncell function
DurabilityDurability

Should metformin +TZD be the first intervention?Should metformin +TZD be the first intervention?

Should Metformin &/or SU  + Exenatide be theShould Metformin &/or SU  + Exenatide be the
first intervention?first intervention?



* Clinical significance of the preclinical findings is unknown.
28 days’ treatment with rosiglitazone 1.42 mg/kg, metformin 100 mg/kg,
glyburide 49.4 mg/kg.

Rosiglitazone Increases Islet Insulin Rosiglitazone Increases Islet Insulin 
In db/db Mice*In db/db Mice*

Glyburide

Rosiglitazone

Metformin

Lean Control

Lister et al. Diabetologia. 1999;42(suppl 1):A150 (Abstract 556 and poster).



Patient F.T.N.Patient F.T.N.
4040--yearyear--old white male had an acute onsetold white male had an acute onset
diabetes age 34.  He had always been treateddiabetes age 34.  He had always been treated
with insulin and the A1c ~12% (nonwith insulin and the A1c ~12% (non--adherence)adherence)

Lab     CLab     C--peptide: 3.7 ng/mLpeptide: 3.7 ng/mL
GAD antibody negativeGAD antibody negative

Therapeutic changesTherapeutic changes
a.  Stop insulin a.  Stop insulin 

Begin sulfonylurea + Begin sulfonylurea + metforminmetformin
→→ A1c decreased to 6.9% A1c decreased to 6.9% 

b. TZD later added to SU + b. TZD later added to SU + metforminmetformin
→→ Increased Increased CC--peptide and peptide and ↓↓A1cA1c

Bell DSH et al. Am J Med. 2003;115(8A) 20S-23S.



CC--Peptide & ThiazolidinedionesPeptide & Thiazolidinediones

Bell DSH et al.  Am J Med. 2003;115(8A) 20S-23S.

Patient F.T.N.Patient F.T.N. CC--PeptidePeptide A1cA1c
InsulinInsulin 3.7 3.7 ng/mLng/mL 12.0%12.0%
d/cd/c insulininsulin
Begin SU + Met             6 moBegin SU + Met             6 mo 3.73.7 6.96.9
Add TZD (Add TZD (RezulinRezulin)) 12 mo         12 mo         10.010.0

18 mo18 mo 6.36.3 10.010.0
24 mo24 mo 9.49.4 6.66.6
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Change in Mean Weight Change in Mean Weight 
With Dual and Triple TherapyWith Dual and Triple Therapy

W
ei

gh
t  

(k
g)

Week
Strowig SM et al. Diabetes Care. 2004;27:1577-1583. 

90

100

110

120

0 16 32

Dual                                  Triple

INS + MET

INS + TZD

Add TZD

Add MET



Options For Combination Therapy In Patients Options For Combination Therapy In Patients 
Who Cannot Use Metformin or a TZD: Who Cannot Use Metformin or a TZD: IncretinsIncretins

Use Exenatide (GLPUse Exenatide (GLP--1 analog 1 analog incretinincretin mimetic)mimetic)
Options include Options include 

SU + ExenatideSU + Exenatide
Metformin + ExenatideMetformin + Exenatide
SU + Metformin + ExenatideSU + Metformin + Exenatide

Exenatide is not yet approved for use with TZDExenatide is not yet approved for use with TZD’’ss



Data from Nauck MA, et al. J Clin Endocrinol Metab. 1986;63:492-498

The The IncretinIncretin Effect in Healthy Subjects Effect in Healthy Subjects 
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Exenatide: The Synthetic Analog of GLPExenatide: The Synthetic Analog of GLP--11

GLPGLP--1      Exenatide1      Exenatide
↑↑ GlucoseGlucose--dependent insulin secretion      dependent insulin secretion      

↓↓ GlucagonGlucagon secretionsecretion
↓↓Hepatic glucose outputHepatic glucose output

↓↓ Gastric emptyingGastric emptying
↓↓ Glucose absorptionGlucose absorption

↓↓ Food intake (induces satiety)Food intake (induces satiety)
↓↓ Postprandial glucose to nearPostprandial glucose to near--normalnormal

Weight lossWeight loss No                 YesNo                 Yes
Resistant to DPPResistant to DPP--IV degradation            No                 YesIV degradation            No                 Yes
HalfHalf--life after SQ injection                     Short               life after SQ injection                     Short               LongLong



Exenatide Restores the 1Exenatide Restores the 1stst Phase Phase 
Insulin ResponseInsulin Response

Time (min)

Data from Fehse F, et al. Diabetologia. 2004;47(suppl 1):A279
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Exenatide Lowers Postprandial GlucoseExenatide Lowers Postprandial Glucose

Time (min)

Prior to Treatment

Data on file, Amylin Pharmaceuticals, Inc.
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What Is The Next Step For The Patient What Is The Next Step For The Patient 
Who Has Failed Dual Therapy?Who Has Failed Dual Therapy?

If Glycemic goals have not been met after 3 months If Glycemic goals have not been met after 3 months 
on dual therapy:on dual therapy:

Add a 3 oral agent or Exenatide if A1c is < 8.5%Add a 3 oral agent or Exenatide if A1c is < 8.5%
OROR

Add insulin for any A1c above goalAdd insulin for any A1c above goal
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TYPE 2 DIABETES.....  A PROGRESSIVE DISEASETYPE 2 DIABETES.....  A PROGRESSIVE DISEASE

Over Time, Most Patients Will Need
Insulin To Control Glucose



ACE Position Statement*ACE Position Statement*

Early use of insulin therapy is frequently needed Early use of insulin therapy is frequently needed 
for timely achievement of glycemic goals.  In for timely achievement of glycemic goals.  In 
type 2 diabetes, targets may be achieved by type 2 diabetes, targets may be achieved by 
basal insulin plus oral agents or basalbasal insulin plus oral agents or basal--bolus bolus 
insulin regimens;  preinsulin regimens;  pre--mixed insulin mixed insulin 
preparations can be used in special situationspreparations can be used in special situations

**Implementation Conference for ACE Outpatient Diabetes Mellitus CImplementation Conference for ACE Outpatient Diabetes Mellitus Consensusonsensus
Conference Recommendations, February 2, 2005Conference Recommendations, February 2, 2005



Progression of T2DM Reflects an Increasing Progression of T2DM Reflects an Increasing 
Imbalance Between Insulin Supply and DemandImbalance Between Insulin Supply and Demand

Adapted from Type 2 Diabetes BASICS. International Diabetes Center; 2000.

DiabetesPrediabetes
(IFG/IGT)NGT

Postprandial glucose
Fasting glucose

Insulin demand
Insulin supply

Diagnosis

Insulin

Glucose

Macrovascular changes

Microvascular changes

Decreasing
β-cell function     

Inadequate
β-cell function



Why Is BasalWhy Is Basal--Bolus Insulin Therapy Bolus Insulin Therapy 
Recommended?Recommended?

Safety: There are now more than 30 studies Safety: There are now more than 30 studies 
demonstrating that glucose can be managed to goal demonstrating that glucose can be managed to goal 
with about 50% less hypoglycemic events using with about 50% less hypoglycemic events using 
glargine rather than NPH glargine rather than NPH 

Spellman, CW 2005.  Overcoming barriers to tight glycemic control. JAOA,  In Press



The Basal The Basal -- Bolus ConceptBolus Concept
Basal InsulinBasal Insulin
–– Suppresses glucose production betweenSuppresses glucose production between

meals and overnight fastingmeals and overnight fasting
–– Produced at nearly constant levels Produced at nearly constant levels 
–– Supplies about 50% of daily needsSupplies about 50% of daily needs

Bolus Insulin (Mealtime or Prandial)Bolus Insulin (Mealtime or Prandial)
–– Limits hyperglycemia after mealsLimits hyperglycemia after meals
–– Immediate rise and sharp peak at 1 hour Immediate rise and sharp peak at 1 hour 
–– 10% to 20% of total daily insulin requirement at 10% to 20% of total daily insulin requirement at 

each meal each meal 

6-20



Glargine Glargine vsvs NPH Insulin:NPH Insulin:
Action Profiles by Glucose ClampAction Profiles by Glucose Clamp

LeporeLepore, et al. , et al. DiabetesDiabetes. 1999;48(suppl 1):A97.. 1999;48(suppl 1):A97.
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Fast Analogues Aspart, Glulisine & Lispro:Fast Analogues Aspart, Glulisine & Lispro:
Plasma Insulin ProfilesPlasma Insulin Profiles
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What Is The Role of Oral Therapy, ±Exenatide, 
When A Patient Starts Insulin?

When starting insulin after oral therapy failure:When starting insulin after oral therapy failure:
a. Continue ALL oral agent!a. Continue ALL oral agent!
b. Stop b. Stop exenatideexenatide (not approved with insulin)(not approved with insulin)

c. After glycemic control is achieved, determinec. After glycemic control is achieved, determine
if the SU may be weanedif the SU may be weaned



Initiating OnceInitiating Once--Daily Insulin TherapyDaily Insulin Therapy

Begin 10 units glargine q a.m.  Begin 10 units glargine q a.m.  (or NPH, 10 units h.s.)(or NPH, 10 units h.s.)

Alternative:Alternative:
0.10.1--0.25 units per Kg per day (weight0.25 units per Kg per day (weight--based dose)based dose)

Titrate every 2 days until fasting glucose is <110 Titrate every 2 days until fasting glucose is <110 
>180 mg/dL>180 mg/dL + 6 units+ 6 units
141141--180180 + 4+ 4 Add 2 unitsAdd 2 units
121121--140140 + 2          OR     every 2 days+ 2          OR     every 2 days
100100--120120 + 1                    until FPG <110+ 1                    until FPG <110

<80<80 -- 22

www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy

Bolus insulin may be started several waysBolus insulin may be started several ways
a.  Arbitrarily give 5 units a.  Arbitrarily give 5 units a.ca.c..
b.  Give bolus based on carbohydrate countingb.  Give bolus based on carbohydrate counting

i. 1 unit/15 grams carbohydratei. 1 unit/15 grams carbohydrate
ii.  ii.  ““Rule 500Rule 500””

500/TDD = Number grams of carbohydrate500/TDD = Number grams of carbohydrate
1 unit of insulin will cover1 unit of insulin will cover

c.  Give correction dose to cover hyperglycemiac.  Give correction dose to cover hyperglycemia
““Rule of 1800Rule of 1800””
1800/TDD1800/TDD =How much 1 unit of insulin will =How much 1 unit of insulin will 

decrease the blood glucosedecrease the blood glucose
www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy

A patient using 35 units basal insulin glargine reportsA patient using 35 units basal insulin glargine reports
a.m.a.m. 2h pp 2h pp brkfstbrkfst 2 h pp lunch2 h pp lunch 2 h pp dinner2 h pp dinner
95         140                   95         140                   140140 230230

Options:Options:
a. Arbitrarily add 5 units bolus insulin before dinnera. Arbitrarily add 5 units bolus insulin before dinner
b. Add bolus insulin based on b. Add bolus insulin based on ““CarbCarb CountingCounting””

i.  Give 1 unit per 15 grams i.  Give 1 unit per 15 grams carbcarb oror
ii.  500/35 = 1 unit per 14 grams carbohydrateii.  500/35 = 1 unit per 14 grams carbohydrate

www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy

A patient uses 35 units basal insulin glargine reportsA patient uses 35 units basal insulin glargine reports
a.m.a.m. 2h pp 2h pp brkfstbrkfst 2 h pp lunch2 h pp lunch 2 h pp dinner2 h pp dinner
95         140                   95         140                   140140 240240

Titrate the bolus insulinTitrate the bolus insulin
a. Monitor 2 h postprandial glucosea. Monitor 2 h postprandial glucose
b. Increase the dinner time insulin by 2 unitsb. Increase the dinner time insulin by 2 units

every 1every 1--2 days until the 2 h postprandial2 days until the 2 h postprandial
glucose that is <140glucose that is <140--180180

Correct hyperglycemia (Rule 1800): 1800/35 = ~50Correct hyperglycemia (Rule 1800): 1800/35 = ~50
Add 1 extra unit bolus insulin for every 50 mg%Add 1 extra unit bolus insulin for every 50 mg%
glucose >150glucose >150

www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy

A patient using 50 units basal insulin glargine reportsA patient using 50 units basal insulin glargine reports
a.m.a.m. 2h pp 2h pp brkfstbrkfst 2 h pp lunch2 h pp lunch 2 h pp dinner2 h pp dinner
95         140                   190                  24095         140                   190                  240

Options:Options:
a. Arbitrarily add 5 units bolus insulin before luncha. Arbitrarily add 5 units bolus insulin before lunch

and before dinnerand before dinner

b. b. ““CarbCarb CountCount”” bolus before lunch and dinnerbolus before lunch and dinner
i.  Give 1 unit per 15 grams i.  Give 1 unit per 15 grams carbcarb oror
ii.  500/50 = 1 unit per 10 grams carbohydrateii.  500/50 = 1 unit per 10 grams carbohydrate

www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy
A patient using 50 units basal insulin glargine reportsA patient using 50 units basal insulin glargine reports

a.m.a.m. 2h pp 2h pp brkfstbrkfst 2 h pp lunch2 h pp lunch 2 h pp dinner2 h pp dinner
95         140                   190                  24095         140                   190                  240

Titrate the bolus Titrate the bolus insulinsinsulins
a. Monitor 2 h postprandial glucosea. Monitor 2 h postprandial glucose
b. Independently increase each bolus dose ofb. Independently increase each bolus dose of

insulin by 2 units every 1insulin by 2 units every 1--2 days to reach the 2 days to reach the 
2 h postprandial goals of<1402 h postprandial goals of<140--180180

Correct hyperglycemia: 1800/50 = ~35Correct hyperglycemia: 1800/50 = ~35
Add 1 extra unit bolus insulin for every 35 mg%Add 1 extra unit bolus insulin for every 35 mg%
glucose >135glucose >135

www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy
An 80 Kg patient using 30 units glargine reportsAn 80 Kg patient using 30 units glargine reports

a.m.a.m. 2h pp 2h pp brkfstbrkfst 2 h pp lunch2 h pp lunch 2 h pp dinner2 h pp dinner
95         190                   240                  95         190                   240                  240240

Options: Add bolus Options: Add bolus oror begin Physiologicbegin Physiologic InsulinInsulin
Physiologic Insulin: Give 0.5 units insulin per KgPhysiologic Insulin: Give 0.5 units insulin per Kg

50% = basal glargine50% = basal glargine
50% = bolus fast analog 50% = bolus fast analog ÷÷ t.i.d.t.i.d.

Example: 80 Kg x 0.5 units/Kg = 40 U insulinExample: 80 Kg x 0.5 units/Kg = 40 U insulin
Give 20 units glargine each morningGive 20 units glargine each morning
Give ~7 units bolus before each mealGive ~7 units bolus before each meal

Titrate and add correction doses.  Recalculate the Titrate and add correction doses.  Recalculate the 
Rule 500 and Rule 1800 values as TDD increasesRule 500 and Rule 1800 values as TDD increases

www.texasdiabetescouncil.orgwww.texasdiabetescouncil.org



Advancing Insulin TherapyAdvancing Insulin Therapy

A patient is using 40 units of NPH insulin atA patient is using 40 units of NPH insulin at
bedtime.  The morning glucose is 110 mg/dL, butbedtime.  The morning glucose is 110 mg/dL, but
hypoglycemia occurs frequently in the early a.m.hypoglycemia occurs frequently in the early a.m.

How you convert once daily NPH to glargine?How you convert once daily NPH to glargine?
→→ Conversion is Conversion is ““unitunit--forfor--unitunit””

Give 40 units glargine each morningGive 40 units glargine each morning
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Advancing Insulin TherapyAdvancing Insulin Therapy

A patient is using NPH twiceA patient is using NPH twice--daily: 40 units each a.m.daily: 40 units each a.m.
and  25 units each p.m. and  25 units each p.m. 

Fasting and evening glucose are controlled, butFasting and evening glucose are controlled, but
hypoglycemia occurs ~0200 and when the patient ishypoglycemia occurs ~0200 and when the patient is
active.active.

How do you convert a patient from multiHow do you convert a patient from multi--dosedose
intermediate to basal insulin?intermediate to basal insulin?

→→ Glargine dose is 80% of the Glargine dose is 80% of the totaltotal NPH dose, NPH dose, oror
80% (40 +25) = 5280% (40 +25) = 52
Give 52 units glargine each morningGive 52 units glargine each morning
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Advancing Insulin TherapyAdvancing Insulin Therapy
A patient is using 70/30 premix twiceA patient is using 70/30 premix twice--daily: 30 units q daily: 30 units q 
a.m. + 20 units q p.m.  Glycemic excursions occur.a.m. + 20 units q p.m.  Glycemic excursions occur.

How do you convert from twiceHow do you convert from twice--daily premix todaily premix to
basal:bolus insulin?basal:bolus insulin?
→→ Glargine is 80% of the Glargine is 80% of the totaltotal intermediate insulin intermediate insulin 

Total intermediate = 70% (30 + 20) = 35 unitsTotal intermediate = 70% (30 + 20) = 35 units
Glargine = 80% x 35 units = 28 unitsGlargine = 80% x 35 units = 28 units

Give 28 units glargine each morningGive 28 units glargine each morning
→→ Bolus is Bolus is ““unitunit--forfor--unitunit”” of the fastof the fast--acting insulinacting insulin

Total fastTotal fast--acting = 30% (30 +20) =15 units acting = 30% (30 +20) =15 units ÷÷ t.i.d.t.i.d.
Give 5 units bolus insulin before each mealGive 5 units bolus insulin before each meal
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Options For InsulinOptions For Insulin--Managed Patients Who Managed Patients Who 
Cannot Obtain Postprandial ControlCannot Obtain Postprandial Control

Repeat education! Repeat education! 
Medical Nutrition Therapy and Medical Nutrition Therapy and CarbCarb CountingCounting
Diabetes EducationDiabetes Education
Insulin ManagementInsulin Management

Insulin pump therapy is appropriate for someInsulin pump therapy is appropriate for some
patientspatients…….. .. but not for all patientsbut not for all patients

Consider Pramlinitide, a synthetic Consider Pramlinitide, a synthetic amylinamylin analog, foranalog, for
postprandial controlpostprandial control



AmylinAmylin Is A Is A NeuroendocrineNeuroendocrine HormoneHormone

Plasma Glucose

↓ Glucagon

Tissues

↑ Glucose Disposal

Liver
Stomach

↓ Gastric Emptying

Insulin

Amylin

Brain

Pancreas

↑ Satiety 



Time (minutes)
-30 0 30 60 120 270 360180 240 300 420

Plasma 
Glucose
(mg/dL)

90

120

150

240

180

210

270

Pramlintide 30 µg + Insulin
Placebo + Insulin

Study Drug +
Insulin

Study Drug +
Insulin

LunchBreakfast

The The AmylinAmylin AnalogAnalog PramlintidePramlintide Plus Insulin:Plus Insulin:
Effect on Postprandial Glucose ConcentrationEffect on Postprandial Glucose Concentration

Data on file, Amylin Pharmaceuticals Inc.
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Effects of Effects of PramlintidePramlintide Therapy in T2DM Therapy in T2DM 

Placebo + Insulin (N=284)
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Data on file, Amylin Pharmaceuticals, Inc.



Options For InsulinOptions For Insulin--Managed Patients Who Managed Patients Who 
Cannot Obtain Postprandial ControlCannot Obtain Postprandial Control

Continue basal glargine, same doseContinue basal glargine, same dose
Decrease each bolus dose ~50%Decrease each bolus dose ~50%
Begin Begin PramlintidePramlintide

T1DM  15 mcg T1DM  15 mcg a.ca.c.  and titrate.  and titrate
T2DM  30 mcg T2DM  30 mcg a.ca.c.  .  ±± titratetitrate


