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Learning Objectives
• To understand the prevalence, complications, 

modifiable risk factors, and the treatment goals and 
their rationale for type 2 diabetes.

• To recognize the means of preventing diabetes that 
have been proved in clinical trials.

• To understand the strategies and specific 
medications proved effective in achieving the 
accepted metabolic goals. 

• To be able to identify the relative benefits and risks 
of the commonly used diabetes medications.



Prevalence of Diabetes in the U.S.

Prevalence of all diabetes 34.2 million (10.5%)

Type 1 1+  million (  0.4%)

Type 2                                           32      million

Diagnosed                                 25      million

Undiagnosed 7      million 

GDM >150,000 (~10% of pregnancies)

Prediabetes 88     million  (34.5% of > 18 yo)

2020 National Diabetes Statistics Report (2016-18 data)
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>120,000,000 with diabetes and pre-diabetes
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• Most  common  cause  of  ESRD  in  adults

• Most  common  cause  of  blindness

• Most  common  cause  of  amputations

• 2-5  fold  increased  risk  for  CVD

• New “complications”- increased risk for

- Dementia

- Cancer

- Poor outcome of COVID

• > $327 billon per year in US (ADA, 2017) 



Pathogenesis of Type 2 Diabetes

Insulin resistance

Genetics

Obesity

Age

Sedentary

PCO

Impaired glucose tolerance

Type 2 Diabetes

Decreased insulin secretion

Genes, fetal environment

Fasting Hyperglycemia

“Environmental” 

factors 

responsible

for epidemic
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Prevention methods are largely directed at 

reversing the identified risk factors



Risk for Development of Type 2 Diabetes
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Overweight

32%

Obese

38%

US

2015
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Strong support for a causal role of 

obesity in type 2 diabetes is derived from 

bariatric surgery studies in which loss of 

35-50% of excess weight ameliorates the 

majority of diabetes, including 

remissions in 30-65%, and 

from preventions studies. 

Beyond Associations



Response to an Epidemic

IGT                        Type 2 DM       Early  Complications     Morbidity/Mortality

10
20                          Current                           30

Prevention Intervention    Diagnosis                  Intervention

EMPA-Reg

Other CVD 

safety studies

UKPDS

Kumamoto

ACCORD

ADVANCE

VADT

FDPS

DaQing

STOPNIDDM

DREAM

IND-DPP
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Mean Weight Change from Baseline
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Lifestyle
(Behav. Mod.)

Metformin

850 mg BID

+
Placebo

N=   3051            2865             1500             385

~220 min/wk
~190 min/wk

7.2%

4.2%

NEJM  2002;346: 393

DPP tested a behavioral lifestyle intervention that 

achieved a 7% weight loss (~15 lb) or metformin to prevent 

diabetes in a high risk population with pre-diabetes 
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In the lifestyle group, every kg of weight loss was 

associated with a 16% reduction in risk of diabetes.

1 kg

16%



After 2.8 y

of DPP

ILS v PLBO 58%

MET v PLBO  31%

Other Benefits over Time with ILS

(compared with placebo)

• Lower HbA1c with fewer meds

• Lower BP and lipid levels with fewer meds

After 10 y 

DPP/DPPOS

34%

18%
Lancet 2009;374:1677 NEJM 2002;346:393 

Long-term Diabetes Prevention
Risk Reduction Persisted

After 15 y 

DPP/DPPOS

27%

18%
Lancet D&E 2015;3:866 



Medicare funding 

Diabetes Prevention Program 

effective Jan, 2018



Response to an Epidemic

IGT                        Type 2 DM       Early  Complications     Morbidity/Mortality
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Pathogenesis of Type 2 Diabetes

Insulin resistance

Genetics

Obesity

Age

Sedentary

PCO

Impaired glucose tolerance

Type 2 Diabetes

Decreased insulin secretion

Genes, fetal environment

Fasting  Hyperglycemia

“Environmental” 

factors 

responsible

for epidemic
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The current-day care of type 2 DM is

largely directed at lowering glucotoxicity, 

allowing beta-cells to function better 

and more effectively.



Setting Metabolic Goals:
Microvascular Complications and Glycemia

Risk Reduction with Intensive vs conventional therapy (%)
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DCCT (Type 1) and UKPDS (Type 2)

Current Mean HbA1c (%)

Event

Rate

per

1000 Pt-Y

DCCT

UKPDS

43% reduction in risk

for every 10% 

decrease in HbA1c

37% reduction in risk

for every 1%

decrease in HbA1c

Target of <7%

based on DCCT & UKPDS.

Balances benefits/risks 

©2021 David M. Nathan

Setting metabolic goals:

Reduction in microvascular complications

roughly proportional to A1c reduction.

A1c <7% target set for many, but not all, 

patients with diabetes.

Setting Metabolic Goals:
Microvascular Complications and Glycemia



Microvascular

Risk Reduction with Intensive vs conventional therapy (%)
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ACCORD is an outlier: A1c target <6% with up to 5 drugs.

No association of excess CVD mortality with A1c or hypoglycemia.
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