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Preventing Diabetes in People at 
Highest Risk



CDC Statement

January 26, 2011

“An estimated 79 million Americans - 35% of the 
population over 20 years of age - currently has pre-

diabetes.”

Global burden may be as high as 840 million



American Diabetes Association:
Glucose criteria for pre-diabetes

NGT IFG

IGT IFG/IGT

Fasting glucose (mg/dl)

2h glucose (mg/dl)

Fasting glucose (mg/dl)

<100 100-125

<140

140-199

A1c = 5.7-6.4%



Risk of Diabetes for those with
 Pre-diabetes
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Zhang, Diabetes Care 2010



Intervention Trials to Reduce 
Progression of IGT to Type 2 Diabetes

Rosi

FDPS2 DPP9Da
Qing1

DPP3

Lifestyle

Troglitazon
e

Non-thiazolidinedione Thiazolidinediones

Pio

DPP2

Met

IDPP4

Met Acarbose Orlistat

XEN-
DOS6IDPP4

STOP-
NIDDM5

ACT
NOW11DREAM10

1Pan XR et al: Diabetes Care 20:537-544; 1997. 2Tuomilehto J et al: N Engl J Med 344:1343-1350; 2001. 3DPP Research Group: N Engl J Med 346:393-
403; 2002. 4Ramachandran A et al: Diabetologia 49:289-297; 2006. 5Chiasson JL et al: Lancet 359:2072-2207; 2002. 6Torgerson JS et al: Diabetes Care
27: 155-161; 2004. 7Holman RR  et al: N Engl J Med 362:1463-1476; 2010. 8Buchanan TA et al: Diabetes 51:2796-2803; 2002. 9DPP Research Group:
Diabetes 54:1150-1156; 2005. 10DREAM Trial Investigators: Lancet 368:1096-1105; 2006. 11DeFronzo RA et al: N Engl J Med 364:1104-1115; 2011.

Nateg

NAVIG
ATOR7

62%†

55%†

75%† 72%
†

*vs control
†vs placebo

58%*

42%*

58%†

29%†
31%†

26%* 25%†

37%†

-7%

TRIPOD8



Diabetes Prevention Program 
(DPP)

Knowler, NEJM 2002
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Bridging DPP and into DPPOS
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Diabetes Prevention Program 
Outcomes Study (DPPOS)

18% 34% 

Knowler, Lancet 2010
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The Alternate Explanation:
pre-specified endpoint

Pre-diabetes DiabetesNormoglycemia



The Alternate Explanation:
pre-specified endpoint

Pre-diabetes DiabetesNormoglycemia



Achieving Normal Glucose Regulation 
Prevents Diabetes over the Long-term 

Perreault, Lancet 2012

56%



Benefit of Maintaining NGR

Perreault, Lancet 2012



Does treatment modality matter?

Perreault, Lancet 2012



• Lower baseline fasting and/or 2h glucose
• Younger age
• Higher insulin response
• Greater weight loss
• ILS

Perreault, Diabetes Care 2009





Will achievement of 
normoglycemia improve outcomes 

in pre-diabetes?



Can Glucose Lowering in Pre-diabetes 
Prevent Macrovascular Complications?
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Glucose Lowering Decreases Carotid 
Intima Media Thickness in Pre-diabetes 

Placebo
Pioglitazone

Xiang, Athero 2008



Placebo
Pioglitazone

Xiang, Athero 2008

DeFronzo, NEJM 2011
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Glucose Lowering Decreases Carotid 
Intima Media Thickness in Pre-diabetes 



Chiasson, JAMA 2003

Glucose Lowering Decreases CVD in 
Pre-diabetes 

49%



Should we expand our focus on 
CVD prevention to those with 

pre-diabetes?





AACE Pre-diabetes Algorithm 2013
IFG (100-125 mg/dl)  IGT (140-199 mg/dl)  Metabolic Syndrome (NCEP 2005)

Lifestyle Modification (including medically assisted weight loss)

CVD RFs Anti-Obesity
 Therapies

Anti-Hyperglycemic 
Therapies

CVD RF
modification

Lipids BP

NGR IFG or IGT IFG & IGT

If DM, go to 
hyperglycemia

algorithm

Metformin
AcarboseWt

TZD
GLP-1a

Garber, Endocrine Practice 2013



Yakubovich, Lancet 2012



Pre-diabetes at baseline Pre-diabetes at 20 weeks

Astrup, Lancet 2009

The SCALE Study: Liraglutide in Pre-diabetes
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CVD Event or Risk Reduction in 
DPPOS?

Diabetes Care 2009



Comparison of Selected 10-year 
CVD Risk Estimators 



Framingham Estimate of 10-year 
CVD Risk

Perreault, Diabetes Care in press 2014



Lipid-lowering Medication Use 
and Lipids 



Blood Pressure-lowering 
Medication Use and Blood Pressure



Perreault, Diabetes Care in press 2014



Conclusions

• Pre-diabetes represents a very high-risk state for 
diabetes and carries a higher incidence of related 
complications in and of itself.

• Prevention of diabetes - particularly when NGR can 
be attained - is key to lower risk.

• Additional risk can also be decreased through CVD 
risk stratification, but goals for lipids and BP in pre-
diabetes are lacking.



Richard Hamman, MD, DrPH
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Thank you!


