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The Natural History of Diabetes
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Tight Diabetes ControlTight Diabetes Control
Post DCCT and UKPDSPost DCCT and UKPDS

Standardization

Continuity of care

Self-care

Remote monitoring and intelligent 
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• Adult population will increase by 64%

• Number of people with diabetes will 

increase by 122%

DIABETES PROJECTIONS:1995 - 2025 
EUROPE



TYPE 2 DIABETES & THE HIDDEN IGT 
EPIDEMIC
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Evolution of Type 2 Diabetes
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When do complications begin?



Years from Clinical Diagnosis
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Natural history of DM
An unmet medical need
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Key Laboratory MarkersKey Laboratory Markers

HbA1C
Lipids

Urine albumin

plus

Insulin/C-peptide

Predictive markers: Antibodies, Genetics



Main autoantigens in Type 1 DM
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Autoantibody FrequencyAutoantibody Frequency

• 70-80% of new Type 1 have GAD65
• 65-70% have IA-2
• Fewer have anti-insulin
• Age of subject: younger, higher freq
• GAD65 is the most stably expressed
• Controls: only 1% have these Ab’s
• Type 2 Dm: 13% have GAD65



AutoantibodiesAutoantibodies Predict DiabetesPredict Diabetes



LADA (GADLADA (GAD--positive)positive)
Common subCommon sub--phenotypephenotype

ØClinical presentation as Type 2 DM, non-Type 1

ØCharacterized by GAD-Abs, anti-insulin

Ø13% of patients in our clinic (excluding Type 1)

ØOften clinically indistinguishable from Type 2



Progression of Type 2 DMProgression of Type 2 DM

*UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998; 352:837–53.
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UAE
<30 mg/24hr

Lipid Profile

TC<5.2              LDL<3.4          HDL>1.0         TG<2.0

HbA1c
Less than 6%

Blood 
Pressure

Near 120/80

Weight
(kg)

Date
Quarterly

FeetVesselsNervesKidneyEyesYear

Poor Diabetic Control is a Major Cause of Heart Attack, Stroke, Blindness,Loss of 
Legs and Feet and Kidney Failure

Annual Examination

0=nondetectable
1=present
2=moderate
3=severe

Year of DM onsetDate of BirthRecord

Date of DMSexName



Plasma glucose Plasma glucose 
concentration concentration 
changes only if rate of changes only if rate of 
appearance (R ) doesappearance (R ) does
not match glucose not match glucose 
disposal rate (R  )disposal rate (R  )

aa

dd

R  and R  are normally R  and R  are normally 
closely matchedclosely matched

aa dd

Meal
derived
glucoseEndog

glucose 
production

Plasma
glucose

Plasma glucose: Ra vs Rd



Riddle, 1990Riddle, 1990

HbA1c = 
fasting + postprandial
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Modern Treatment TargetModern Treatment Target
Sustained nearSustained near--normoglycemianormoglycemia
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GAD+ and GAD- Type 2 DM

Age

Gender

HbA1C

Duration

Weight

Height

BMI

WHR

BP

52.7±1.8

7/5

7.6 ±0.3

3.4 ±0.6

91 ±2

1.67

32.9 ±1.3

1.01/0.95

134/80

54.5 ±4.5

7/5

7.9 ±0.3

4.5 ±1.3

77 ±3

1.70

26.7 ±1.2

0.92/0.85

142/81

NS

7/5

NS

NS

0.003

NS

0.002

0.01/0.04

NS

GAD - GAD + P


