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(epi) genetic factors environmental cardiometabolic RFs standard RFs

overweight - obesity age

metabolic syndrome gender

gestational diabetes IR / hyperinsulinemia hypertension

pre-diabetes chronic kidney disease smoking

T2DM atherogenic dyslipidemia LDL-C

macrovascular disease  (CAD - PAD - CVD)

chronic hyperglycemia  (surrogate: HbA1c)

Beta-cell failure

microvascular disease  (DRP - PNP - DN)



muscle insulin resistance

genetic &/or acquired mitochondrial 

defects (density/function/biogenesis)

 oxidation capacity: sarcopenia, fiber 

type & distribution, ageing, obesity

Atherogenic 

dyslipidemia

hepatic insulin 

resistance

 apoB-VLDL-TG 

lipoproteins

IFG-IGT / T2DM in predisposed individuals

hepatic lipogenesis

NAFL, NAFLD, NASH

Proinflammatory state

 IR-inducing secretory products 

and NEFAs;  adiponectin

 glucose output

chronic hyperinsulinaemia

Nutritional-physical activity imbalance

adipocyte dysregulation







• β-cell dysfunction / loss

– portal / systemic insulinopenia: increased HGO

• insulin resistance
– hyperinsulinemia

– rapid insulin-signaling impaired

– slow insulin-signaling promoted

• Incretin dysfunction / loss
– GLP-1-penia

– GIP resistance

• α-cell dysfunction

– hyperglucagonemia: increased HGO

• insulinopenia / insulin resistance

• glucotoxicity

• GLP-1-penia

• impaired glucose detection

• autonomic dysfunction / hypoglycemia risk

Type 2 Diabetes Mellitus












