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Obesity: a complex multifactorial chronic disease
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Obesity is a major public health issue

Consequences
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Obesity: a gateway to many health complications
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Similar BMI

BMI is not a good measure of cardiometabolic
disease risk at the individual level

Goossens GH, Obes Facts, 2017

Look beyond BMI…



of Human Biology

• Women (premenopausal) ­ insulin sensitivity

• Liposuction « insulin sensitivity

• Lipodystrophy severe insulin resistance

Dissociation between fat mass
and metabolic health in humans

Goossens GH, Obes Facts, 2017

No tight relationship between the adipose tissue 
mass and metabolic health of an individual



of Human Biology

Similar BMI
Similar fat mass

Body fat distribution is an important determinant of 
cardiometabolic complications in obesity

Goossens GH, Obes Facts, 2017

Abdominal fat accumulation increases
cardiometabolic disease risk



Body fat distribution and myocardial infarction
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Yusuf S et al., Lancet, 2005



of Human Biology

Similar BMI
Similar fat mass

Body fat distribution is a stronger determinant of 
cardiometabolic complications in obesity than fat mass

Goossens GH, Obes Facts, 2017

Look beyond BMI and fat mass



Adipose
tissue

biology

Inter-organ crosstalk in health and disease
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How does abdominal obesity increase
cardiometabolic disease risk?



Abdominal fat cell enlargement in obesity

Prof. dr. G.H. Goossens



Abdominal fat cell enlargement in obesity
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Abdominal fat cell enlargement in obesity

NORMAL WEIGHT OBESITY

Abdominal sc adipocyte enlargement is an independent marker of 
insulin resistance and predicts type 2 diabetes

Goossens GH et al., Circulation, 2011
Lundgren et al., Diabetologia, 2007

Weyer et al., Diabetologia, 2000



HEALTHY WEIGHT

lipidsdietary fat

Goossens GH, Physiol Behav, 2008

Healthy adipose tissue buffers the
daily influx of dietary fatty acids



lipid accumulationOBESITY

lipids
inflammation

LIPODYSTROPHY

Insulin resistance

Beta-cell dysfunction

Cardiac dysfunction

dietary fat

Goossens GH, Physiol Behav, 2008

Adipose tissue dysfunction contributes to
ectopic fat storage and related complications



Adipose tissue: a key player in organ cross-talk
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Blood pressure

Appetite

Energy balance

Glucose homeostasisLipid metabolism

Angiogenesis

Inflammation

Immune system

Endocrine dysfunction in obesity
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of Human Biology

­ M2 macrophages

­ T-regs

­ Eosinophils

­ M1 macrophages

­ Mast cells

­ Th1 cells

­ Neutrophils

­ Dendritic cells

­ NK cells

Dynamic changes in immune cell populations during 
the development of obesity

Rosen E, Cell, 2014



Normal adipocytes
• Impaired lipid metabolism
• Altered adipokine secretion
• Immune cell infiltration
• Inflammation 
• Insulin resistance

Hypertrophic adipocytes

Excess energy intake

• Lipid accumulation
• Inflammation
• Insulin resistance

Lipid spill-over
Systemic inflammation

• Lipid accumulation
• Cardiac dysfunction

Abdominal adipose tissue dysfunction in obesity is 
linked to insulin resistance and low-grade inflammation

Adapted from Goossens GH, Front Endocrinol, 2015



Similar 

causes?

Similar 

consequences?

Inter-individual differences in the causes
and cardiometabolic complications of obesity
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Differences in insulin sensitivity, independent of BMI, age and sex

High insulin sensitivity

Low insulin sensitivity 
(insulin resistance)

Large inter-individual variation in
insulin sensitivity in people with obesity

Klöting et al. Am J Physiol, 2010



METABOLICALLY 
‘HEALTHY’
OBESITY

METABOLICALLY
UNHEALTHY

OBESITY

Goossens GH, Obes Facts, 2017

Adipose tissue dysfunction is a key determinant of 
cardiometabolic health in people with obesity



Similar 

causes?

Similar 

consequences?

Inter-individual differences in the causes
and cardiometabolic complications of obesity
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