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Prevalence of Diabetes in the U.S.Prevalence of Diabetes in the U.S.
Prevalence of all diabetesPrevalence of all diabetes millionmillion
Type 1Type 1 1+ million  (0.4%)1+ million  (0.4%)
Type 2Type 2

DiagnosedDiagnosed
UndiagnosedUndiagnosed

GDMGDM 75,000     (3% of         75,000     (3% of         
pregnancies)pregnancies)

PrediabetesPrediabetes 42   million (~20%)42   million (~20%)

13  million   (5%) 13  million   (5%) 
19  million   (7%) 19  million   (7%) 

6  million   (2%) 6  million   (2%) 
1,500,000 cases per year1,500,000 cases per year

2121

CDC  October 26, 2005CDC  October 26, 2005

1,200,000 cases per year1,200,000 cases per year

1818

11  million   (4%) 11  million   (4%) 
16  million   (6%) 16  million   (6%) 

5  million   (2%) 5  million   (2%) 

20022002
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Prevalence of Diabetes in the U.S.Prevalence of Diabetes in the U.S.
Prevalence of all diabetesPrevalence of all diabetes millionmillion
Type 1Type 1 1+ million  (0.4%)1+ million  (0.4%)
Type 2Type 2

DiagnosedDiagnosed
UndiagnosedUndiagnosed

GDMGDM 75,000     (3% of         75,000     (3% of         
pregnancies)pregnancies)

PrediabetesPrediabetes 42   million (~20%)42   million (~20%)

16  million   (6%) 16  million   (6%) 
22  million   (8%) 22  million   (8%) 

6  million   (2%) 6  million   (2%) 
1,600,000 cases per year1,600,000 cases per year

2424

CDC  2008CDC  2008
©©2008 2008 David M. NathanDavid M. Nathan



Pathophysiology of Type 2 Diabetes
Insulin resistanceInsulin resistance

GeneticsGenetics
ObesityObesity
AgeAge
SedentarySedentary
PCOPCO

Impaired glucose toleranceImpaired glucose tolerance
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Type 2 DiabetesType 2 Diabetes

Decreased insulin secretionDecreased insulin secretion
Genes, fetal environmentGenes, fetal environment

Fasting  HyperglycemiaFasting  Hyperglycemia
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Risk for Development of Type 2 Diabetes
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OverweightOverweight
34%34%

ObeseObese
31%31%20072007



Relationship between Exercise  
and Incidence of Diabetes 

Physicians’ Health Study

21,000
physicians
followed for
a mean of
5 years 

Manson, 
Nathan et al.
JAMA 1992;
268:63
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HEALTH  CARE  BURDEN  ASSOCIATED  WITH  HEALTH  CARE  BURDEN  ASSOCIATED  WITH  
DIABETES  IN  U.S.DIABETES  IN  U.S.

•• Most  common  cause  of  ESRD  in  adultsMost  common  cause  of  ESRD  in  adults
•• Most  common  cause  of  blindnessMost  common  cause  of  blindness
•• Most  common  cause  of  amputationsMost  common  cause  of  amputations
•• 22--5  fold  increased  risk  for  CVD5  fold  increased  risk  for  CVD

In  the  aggregate,  costs  attributed  to  diabetes In  the  aggregate,  costs  attributed  to  diabetes 
total  more  than  $132  billion  dollars per  year.*total  more  than  $132  billion  dollars per  year.*

*ADA, 2002*ADA, 2002

In  the  aggregate,  costs  attributed  to  diabetes In  the  aggregate,  costs  attributed  to  diabetes 
total  more  than  total  more  than  $176$176 billion  dollars per  year.*billion  dollars per  year.*

*ADA, *ADA, 20082008
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UKPDS Results
Obese and non-obese treated with conventional vs insulin/sulphonylureas

1%1%2%2%
DCCTDCCT The worsening HbA1c The worsening HbA1c 

over time in type 2 over time in type 2 
diabetes, despite the diabetes, despite the 
addition of moreaddition of more
medications, was due, in medications, was due, in 
large part to progressivelarge part to progressive
betabeta--cell failurecell failure

UKPDS
Lancet 
1998;352; 837.



Microvascular Disease Hazard Ratio

Intensive (SU/Ins) vs. Conventional glucose control

HR (95%CI)

UKPDSUKPDS

:laser, vitreous hem., renal failure:laser, vitreous hem., renal failure

““LegacyLegacy”” EffectEffect

NEJM 2008; 359:NEJM 2008; 359:



Intensive Therapy of Type 2 Diabetes

ReducedReduced
development anddevelopment and
progression ofprogression of
microvascularmicrovascular
complicationscomplications

Minimal hypoglycemia
Weight gain
No excess CVD
Effort
Expense

UKPDS
Kumamoto
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Myocardial Infarction Hazard Ratio
UKPDSUKPDS

Intensive (SU/Ins) vs. Conventional glucose control

(fatal or non-fatal myocardial infarction
or sudden death)

HR (95%CI)

NEJM 2008; 359:NEJM 2008; 359:



Relationship between Glycemia 
and Complications
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DCCT and UKPDS

Current Mean HbA1c (%)

Event
Rate
per

1000 Pt-Y

DCCT

UKPDS

Type 1Type 1
43% reduction in risk43% reduction in risk

for every 10% for every 10% 
decrease in HbA1cdecrease in HbA1cType 2Type 2
37% reduction in risk37% reduction in risk

for every 1%for every 1%
decrease in HbA1cdecrease in HbA1c
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Current Treatment Goals

GlucoseGlucose--mg/dl mg/dl (mmol/l)(mmol/l)
HbA1cHbA1c PrePre-- PostPost--prandial prandial 

•• ADA       ADA       < 7.0      70< 7.0      70--120 120 (3.9(3.9--6.7)6.7) < 180  < 180  (10)(10)
•• AACE     AACE     < 6.5       < 6.5       << 110   110   (6.1)(6.1) < 140  < 140  (7.8)(7.8)
•• IDF IDF --EuropeEurope < 6.5       < 110   < 6.5       < 110   (6.1)(6.1) << 135  135  (7.5)(7.5)
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HoweverHowever

•• Limited data in HbA1c range < 7%, until recentlyLimited data in HbA1c range < 7%, until recently
•• Not clear if the increased expense, effort, and risk Not clear if the increased expense, effort, and risk 

for hypoglycemia is merited by added benefit for hypoglycemia is merited by added benefit 
•• No data to support benefit of very tight control on No data to support benefit of very tight control on 

CVDCVD
–– ACCORD, ADVANCE, VADTACCORD, ADVANCE, VADT
–– 3030--year UKPDS followyear UKPDS follow--up shows benefit of 7.0 v 7.9%up shows benefit of 7.0 v 7.9%

•• ACCORD suggests possible harmACCORD suggests possible harm
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How to Achieve Metabolic Goals of TherapyHow to Achieve Metabolic Goals of Therapy



Intensive Therapy of Type 2 DiabetesIntensive Therapy of Type 2 Diabetes
Goal: NormoglycemiaGoal: Normoglycemia

DietDiet
Diet and exerciseDiet and exercise
Diet and sulfonylureaDiet and sulfonylurea
Diet and Diet and glinidesglinides
Diet and metforminDiet and metformin
Diet and Diet and αα glycosidase inhibitorglycosidase inhibitor
Diet and Diet and thiazolidinedionethiazolidinedione
Diet and insulinDiet and insulin
CombinationsCombinations

©©2006 2006 David M. NathanDavid M. Nathan

Insulin analoguesInsulin analogues
GLP analoguesGLP analogues-- exenatide (Byettaexenatide (Byetta™™))
Amylin analoguesAmylin analogues-- pramlintide (Symilin pramlintide (Symilin ™™))
DPP IV inhibitorsDPP IV inhibitors--sitagliptin (Januviasitagliptin (Januvia™™))

9 classes of drugs9 classes of drugs



Diabetes Care 2006; 29: 1963Diabetes Care 2006; 29: 1963--72.72.
DiabetologiaDiabetologia
2009; 52:172009; 52:17--3030
Diabetes CareDiabetes Care
2009;32:1932009;32:193--203203

Diabetologia, Diabetes Care Jan. 2008Diabetologia, Diabetes Care Jan. 2008



Major PremisesMajor Premises

•• Effectiveness in lowering A1cEffectiveness in lowering A1c-- goal <7%goal <7%
–– Use more effective drugs if initial A1c higherUse more effective drugs if initial A1c higher
–– Can use less effective medications if A1c < 8.5Can use less effective medications if A1c < 8.5

•• SafetySafety
•• SideSide--effects, tolerability/acceptanceeffects, tolerability/acceptance
•• Other characteristics, effect (s) onOther characteristics, effect (s) on

–– WeightWeight
–– CVD risk factorsCVD risk factors
–– BetaBeta--cell preservationcell preservation

•• CostCost

Selection of InterventionsSelection of Interventions
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Treatment of Type 2 DiabetesTreatment of Type 2 Diabetes

•• No convincing data that any class of No convincing data that any class of 
agents is superior to another in reducing agents is superior to another in reducing 
microvascular complications beyond microvascular complications beyond 
their efficacy in lowering HbA1ctheir efficacy in lowering HbA1c

•• Check HbA1c every 3 months and if Check HbA1c every 3 months and if 
HbA1c HbA1c >> 7%, go to next step7%, go to next step

Choice of AgentsChoice of Agents
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Relative Merits of Hypoglycemic AgentsRelative Merits of Hypoglycemic Agents
Decrease in HbA1c: Potency of MonotherapyDecrease in HbA1c: Potency of Monotherapy
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LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

Basal insulinBasal insulinBasal insulin

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

Intensive insulin

Consensus algorithmConsensus algorithm--20092009
Tier 1: Well-validated core therapies

Intensive insulinIntensive insulin

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

SulfonylureaSulfonylureaSulfonylurea

Tier 2:         Less wellTier 2:         Less wellTier 2:         Less well---validated therapiesvalidated therapiesvalidated therapies

+ Pioglitazone+ Pioglitazone+ Pioglitazone
No hypoglycemia, butNo hypoglycemia, butNo hypoglycemia, but

Edema/CHFEdema/CHFEdema/CHF
Bone lossBone lossBone loss

+ GLP+ GLP+ GLP---1 agonist1 agonist1 agonist
No hypoglycemiaNo hypoglycemiaNo hypoglycemia

Weight lossWeight lossWeight loss
Nausea/vomitingNausea/vomitingNausea/vomiting

At diagnosis:

Lifestyle
+

Metformin

Step 1 Step 2                         Step 2                         Step 2                         Step 3Step 3Step 3

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
PioglitazonePioglitazonePioglitazone

+++
SulfonylureaSulfonylureaSulfonylurea

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
Basal insulinBasal insulinBasal insulin



Step OneStep One-- Metformin + LifestyleMetformin + Lifestyle
•• Recognizes failure of lifeRecognizes failure of life--style alonestyle alone
••• Inhibits hepatic glucose outputInhibits hepatic glucose outputInhibits hepatic glucose output--- predominantly predominantly predominantly 

lowers fasting glycemialowers fasting glycemialowers fasting glycemia
••• Cellular mechanism unknown (AMP kinase)Cellular mechanism unknown (AMP kinase)Cellular mechanism unknown (AMP kinase)
••• Lowers HbA1c by ~1.5%Lowers HbA1c by ~1.5%Lowers HbA1c by ~1.5%
••• Effective in obese and nonEffective in obese and nonEffective in obese and non---obese patients and obese patients and obese patients and 

in preventing diabetes in prein preventing diabetes in prein preventing diabetes in pre---diabetics (DPP)diabetics (DPP)diabetics (DPP)
••• Glucophage offGlucophage offGlucophage off---patent, very inexpensivepatent, very inexpensivepatent, very inexpensive
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Intensive Therapy of Type 2 DiabetesIntensive Therapy of Type 2 Diabetes
Lifestyle: Diet and ExerciseLifestyle: Diet and Exercise

•• Highly effective in short termHighly effective in short term
•• 55--10 lb weight loss usually sufficient to      10 lb weight loss usually sufficient to      

ameliorate hyperglycemia ameliorate hyperglycemia 
•• LongLong--term benefit parallels results of              term benefit parallels results of              

obesity therapyobesity therapy

©©2005 2005 David M. NathanDavid M. Nathan



First StepFirst Step-- MetforminMetformin + Lifestyle+ Lifestyle
••• Recognizes failure of lifeRecognizes failure of lifeRecognizes failure of life---style alonestyle alonestyle alone
• Inhibits hepatic glucose output- predominantly 

lowers fasting glycemia
• Cellular mechanism unknown (AMP kinase)
• Lowers HbA1c by ~1.5%
• Effective in obese and non-obese patients and 

in preventing diabetes in pre-diabetics (DPP)
• Extremely safe, generally well-tolerated
• Glucophage off-patent, very inexpensive
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Metformin

DeFronzo
NEJM 
1995;333:541



Step TwoStep Two

Adding to Lifestyle and MetforminAdding to Lifestyle and Metformin



Lifestyle
+

Metformin
+

Basal insulin

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

Intensive insulinIntensive insulinIntensive insulin

+ Pioglitazone+ Pioglitazone+ Pioglitazone
No hypoglycemia, butNo hypoglycemia, butNo hypoglycemia, but

Edema/CHFEdema/CHFEdema/CHF
Bone lossBone lossBone loss

+ GLP+ GLP+ GLP---1 agonist1 agonist1 agonist
No hypoglycemiaNo hypoglycemiaNo hypoglycemia

Weight lossWeight lossWeight loss
Nausea/vomitingNausea/vomitingNausea/vomiting

Lifestyle
+

Metformin
+

Sulfonylurea

Consensus algorithmConsensus algorithm--20092009
Tier 1: Well-validated core therapies

Tier 2:         Less wellTier 2:         Less wellTier 2:         Less well---validated therapiesvalidated therapiesvalidated therapies

At diagnosis:

Lifestyle
+

Metformin

Step 1                               Step 2 Step 3Step 3Step 3

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
PioglitazonePioglitazonePioglitazone

+++
SulfonylureaSulfonylureaSulfonylurea

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
Basal insulinBasal insulinBasal insulin

A1c A1c >> 7%7%



Metformin

DeFronzo
NEJM 
1995;333:541



Lifestyle
+

Metformin
+

Basal insulin

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

Intensive insulinIntensive insulinIntensive insulin

+ Pioglitazone+ Pioglitazone+ Pioglitazone
No hypoglycemia, butNo hypoglycemia, butNo hypoglycemia, but

Edema/CHFEdema/CHFEdema/CHF
Bone lossBone lossBone loss

+ GLP+ GLP+ GLP---1 agonist1 agonist1 agonist
No hypoglycemiaNo hypoglycemiaNo hypoglycemia

Weight lossWeight lossWeight loss
Nausea/vomitingNausea/vomitingNausea/vomiting

Lifestyle
+

Metformin
+

Sulfonylurea

Consensus algorithmConsensus algorithm--20092009
Tier 1: Well-validated core therapies

Tier 2:         Less wellTier 2:         Less wellTier 2:         Less well---validated therapiesvalidated therapiesvalidated therapies

At diagnosis:

Lifestyle
+

Metformin

Step 1                               Step 2 Step 3Step 3Step 3

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
PioglitazonePioglitazonePioglitazone

+++
SulfonylureaSulfonylureaSulfonylurea

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
Basal insulinBasal insulinBasal insulin

A1c A1c >> 7%7%



Morning Morning 
•• IntermediateIntermediate--acting acting 
•• LongLong--actingacting
•• Intermediate or longIntermediate or long--acting plus rapid or acting plus rapid or 

very rapid acting or prevery rapid acting or pre--mixedmixed
BedtimeBedtime
•• IntermediateIntermediate
•• LongLong--actingacting
Twice per dayTwice per day
•• Morning mixed and bedtime intermediateMorning mixed and bedtime intermediate
•• Morning and preMorning and pre--dinner mixeddinner mixed
Multiple daily injectionMultiple daily injection
PumpsPumps-- external, implantableexternal, implantable
RectalRectal
NasalNasal
Inhaled

Insulin Therapy

Inhaled
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Insulin Therapy

HbA1c Insulin dose

>90 units>90 units

153 Type 2 diabetic men
Mean age 60 VA Cooperative Study

Diabetes Care 1995;18:1113



Insulin  Therapy  of  Type 2 DMInsulin  Therapy  of  Type 2 DM
Bedtime NPHBedtime NPH

3.5%3.5%

10.7%10.7%

7.2%7.2%

85 units85 units

Cusi et al. Diabetes Care
1995;18: 843



Results of Insulin Therapy with Insulin MonotherapyResults of Insulin Therapy with Insulin Monotherapy
GlycemiaGlycemia
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Mean)Mean)
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Results of Intensive Insulin Therapy with Insulin MonotherapyResults of Intensive Insulin Therapy with Insulin Monotherapy
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Results of Intensive Insulin Therapy with MetforminResults of Intensive Insulin Therapy with Metformin
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Combination Therapy: GlycemiaCombination Therapy: Glycemia
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Results of Insulin Therapy Results of Insulin Therapy 
with Metforminwith Metformin
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Results of Metformin Plus Other Therapy Results of Metformin Plus Other Therapy 
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Lifestyle
+

Metformin
+

Basal insulin

Lifestyle
+

Metformin
+

Intensive insulin

+ Pioglitazone+ Pioglitazone+ Pioglitazone
No hypoglycemia, butNo hypoglycemia, butNo hypoglycemia, but

Edema/CHFEdema/CHFEdema/CHF
Bone lossBone lossBone loss

+ GLP+ GLP+ GLP---1 agonist1 agonist1 agonist
No hypoglycemiaNo hypoglycemiaNo hypoglycemia

Weight lossWeight lossWeight loss
Nausea/vomitingNausea/vomitingNausea/vomiting

Lifestyle
+

Metformin
+

Sulfonylurea

Consensus algorithmConsensus algorithm--20092009
Tier 1: Well-validated core therapies

Tier 2:         Less wellTier 2:         Less wellTier 2:         Less well---validated therapiesvalidated therapiesvalidated therapies

At diagnosis:

Lifestyle
+

Metformin

Step 1                                 Step 2                   Step 3

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
PioglitazonePioglitazonePioglitazone

+++
SulfonylureaSulfonylureaSulfonylurea

Lifestyle + Lifestyle + Lifestyle + 
metforminmetforminmetformin

+++
Basal insulinBasal insulinBasal insulin

A1c A1c >> 7%7%



Consensus algorithm: Initiation and adjustment of insulinConsensus algorithm: Initiation and adjustment of insulin

DiabetologiaDiabetologia
2009; 52:172009; 52:17--3030
Diabetes CareDiabetes Care
2009;32:1932009;32:193--203203



LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

Basal insulinBasal insulinBasal insulin

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

Intensive insulinIntensive insulinIntensive insulin

+ Pioglitazone
No hypoglycemia, but

Edema/CHF
Bone loss

+ GLP-1 agonist
No hypoglycemia

Weight loss
Nausea/vomiting

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin
+++

SulfonylureaSulfonylureaSulfonylurea

Consensus algorithmConsensus algorithm--20092009
Tier 1: WellTier 1: WellTier 1: Well---validated core therapiesvalidated core therapiesvalidated core therapies

Tier 2:         Less well-validated therapies

At diagnosis:At diagnosis:At diagnosis:

LifestyleLifestyleLifestyle
+++

MetforminMetforminMetformin

Step 1                                 Step 2                   Step 3

Lifestyle + 
metformin

+
Pioglitazone

+
Sulfonylurea

Lifestyle + 
metformin

+
Basal insulin



Intensive Therapy of Type 2 diabetes
ThiazolidinedionesThiazolidinediones

•• Relatively weak as monotherapyRelatively weak as monotherapy
•• More potent in combination with insulin, metformin, More potent in combination with insulin, metformin, 

or sulfonylurea/glitinideor sulfonylurea/glitinide
•• Generally well toleratedGenerally well tolerated-- edema, CHF, bone loss edema, CHF, bone loss 
•• Liver function monitoring no longer obligatoryLiver function monitoring no longer obligatory
•• Rosiglitazone and pioglitazone availableRosiglitazone and pioglitazone available
•• Pioglitazone has better lipid effectsPioglitazone has better lipid effects
•• Concern regarding CVD with rosi. Concern regarding CVD with rosi. -- metameta--analysisanalysis
•• No longNo long--term, reliable dataterm, reliable data
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Results of Metformin Plus Other Therapy Results of Metformin Plus Other Therapy 
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NEJMNEJM
EE--publishedpublished
June 5, 2007

““The jury may still be out with regard to the cardiotoxicity The jury may still be out with regard to the cardiotoxicity 
of rosiglitazone, but when it comes to patient safety, of rosiglitazone, but when it comes to patient safety, 
‘‘first, do no harmfirst, do no harm’’ outweighs any presumption outweighs any presumption 
of innocenceof innocence””..

June 5, 2007



New DrugsNew Drugs
ByettaByetta

•• ExenatideExenatide-- 39 amino acid39 amino acid
•• GLP analogue derived from venom of the Gila GLP analogue derived from venom of the Gila 

lizard lizard ““monstermonster”” ((Heloderma suspectumHeloderma suspectum))
•• Similar to GLP 1, 7Similar to GLP 1, 7--3737

–– Stimulates insulin secretionStimulates insulin secretion
–– Suppresses glucagonSuppresses glucagon
–– Delays gastric emptyingDelays gastric emptying
–– May decrease appetiteMay decrease appetite
–– GI sideGI side--effectseffects



New DrugsNew Drugs
30 week CCT30 week CCT
in metforminin metformin
failures (n=336)failures (n=336)
19% loss to f/u.19% loss to f/u.
BMIBMI-- 34 kg/m34 kg/m22

HbA1cHbA1c-- 8.2%8.2%
Inactive placeboInactive placebo
Injected Injected BID

Byetta

Nausea- 36-45%
Vomiting- 11-12%
Diarrhea- 12-16%

BID

DeFronzo et al.DeFronzo et al.
Diabetes CareDiabetes Care
2005;28:10922005;28:1092





Results of Metformin Plus Other Therapy Results of Metformin Plus Other Therapy 
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Why didnWhy didn’’t we include the t we include the 
other newer approved other newer approved 

medications in the Type 2 medications in the Type 2 
diabetes algorithm?diabetes algorithm?



Reasons Newer Medications Not ChosenReasons Newer Medications Not Chosen
•• Comparable or lower effectiveness in Comparable or lower effectiveness in 

lowering glycemia than older drugslowering glycemia than older drugs
–– alphaalpha--glucosidase inhibitors, amylin glucosidase inhibitors, amylin 

analogues, DPP 4 inhibitorsanalogues, DPP 4 inhibitors
• Side-effects

–αGI- GI 
–GLP analogues- GI 
–Amylin- GI

• Experience- limited for all
• Cost- higher than for generics

©©2005 2005 David M. NathanDavid M. Nathan
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Efficacy of New DrugsEfficacy of New Drugs

Decrease A1c from Baseline: SitagliptinDecrease A1c from Baseline: Sitagliptin

-0.8 -0.6 -0.4 -0.2 0

Raz

Aschner

Naucksitagliptin
glipizide

100 mg
200 mg

Glargine
Exenatide

Charbonnel

## DurationDuration Baseline A1cBaseline A1c DropDrop
weeks           %              weeks           %              out(%)out(%)

453       24              7.96              10453       24              7.96              10

588       52              7.5                34588       52              7.5                34
584       52              7.5                29584       52              7.5                29

229       24              8.0                14229       24              8.0                14
129       30              8.1                18129       30              8.1                18

193        18              8.0                11193        18              8.0                11
199        18              8.1                11199        18              8.1                11

+Metf

+Metf
+Metf



Relative Merits of Hypoglycemic AgentsRelative Merits of Hypoglycemic Agents
Decrease in HbA1c: Potency of MonotherapyDecrease in HbA1c: Potency of Monotherapy
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DiabetologiaDiabetologia
2009; 52:172009; 52:17--3030
Diabetes CareDiabetes Care
2009;32:1932009;32:193--203203

CaveatsCaveats
•• Although the algorithm should apply to most people with type 2 Although the algorithm should apply to most people with type 2 
diabetes, it does not apply to alldiabetes, it does not apply to all

•• Individualize therapyIndividualize therapy
•• May select different glycemic goalsMay select different glycemic goals

-- ElderlyElderly
-- Persons whose life projected span is too short to benefitPersons whose life projected span is too short to benefit
-- Persons in whom risk for sidePersons in whom risk for side--effects outweighs benefitseffects outweighs benefits

•• May select different medications based onMay select different medications based on
-- Patient acceptance, tolerancePatient acceptance, tolerance
-- Specific risk factorsSpecific risk factors

•• DonDon’’t forget other interventionst forget other interventions-- lipids, blood pressure, CVD lipids, blood pressure, CVD 
preventionprevention



Management of Type 2 DiabetesManagement of Type 2 Diabetes
New England Journal of Medicine Case and Poll

Obese type 2 diabetes with HbA1c of 8.1 on metformin and glipiziObese type 2 diabetes with HbA1c of 8.1 on metformin and glipizidede

NEJM 2008



Management of Type 2 DiabetesManagement of Type 2 Diabetes
New England Journal of Medicine Case and Poll

Obese type 2 diabetes with HbA1c of 8.1 on metformin and glipiziObese type 2 diabetes with HbA1c of 8.1 on metformin and glipizidede
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