Adipose tissue dysfunction in obesity:

a driver for cardiometabolic complications

Gijs Goossens

Professor of Cardiometabolic Physiology of Obesity
Department of Human Biology
Institute of Nutrition and Translational Research in Metabolism
Maastricht University Medical Centre+
The Netherlands

Ju—
M
O)
=]

=
O

(a1

g
(1)
O
2]
(1]

O
>
O

Z

NN

o

o

oN

L0

N

(@)

oN
0
(7))

9
O
Pt
(O]

o+
0
(©
=

Z

O

L

— \WWW.€AS0.0I'g

ECN Masterclass 2025
EASO §" EARLY

> . o . . Cascais, Portugal ¥ CAREER
| Maastricht University o4 Maastricht UMC+ QR § NETWORK



Obesity: a complex multifactorial chronic disease

Environmental
factors

Biological
factors

economic
factors
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Obesity is a major public health issue

' Consequences

| Life expectancy
| Healthy life-years
| Quality of life

| Health care costs
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Obesity: a gateway to many health complications

Hypertension Cognitive decline /

depression

Cardiovascular

disease Respiratory

diseases

Type 2

diabetes Kidney disease

Liver disease Infertility

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

Similar BMI

Look beyond BMI...
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Dissociation between fat mass
and metabolic health in humans

- Women (premenopausal) —— 7T insulin sensitivity
- Liposuction —— ¢ insulin sensitivity

- Lipodystrophy —— severe insulin resistance

No tight relationship between the adipose tissue
mass and metabolic health of an individual
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Body fat distribution is an important determinant of
cardiometabolic complications in obesity

Similar BMI
Similar fat mass

Abdominal fat accumulation increases

. cardiometabolic disease risk
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Body fat distribution and myocardial infarction

INTERHEART case-control study of acute MI (n=27,098 participants from 52 countries)
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Body fat distribution is a stronger determinant of
cardiometabolic complications in obesity than fat mass

Similar BMI
Similar fat mass

Look beyond BMI and fat mass
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Inter-organ crosstalk in health and disease

s e\
tissue
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How does abdominal obesity increase
cardiometabolic disease risk?
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Abdominal fat cell enlargement in obesity
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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
o Lundgren et al., Diabetologia, 2007
iN UTRIM Weyer et al., Diabetologia, 2000
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Healthy adipose tissue buffers the
daily influx of dietary fatty acids
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Adipose tissue dysfunction contributes to
ectopic fat storage and related complications

OBESITY lipid accumulation

dietafy fat

LIPODYSTROPHY
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Adipose tissue: a key player in organ cross-talk

([
iN U TRIM . . . Prof. dr. G.H. Goossens
Institute of Nutrition and Translational Research in Metabolism



Adipose tissue: a key player in organ cross-talk

Lipid metabolism Glucose homeostasis

Appetite Inflammation

Energy balance Immune system

Angiogenesis Blood pressure
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Endocrine dysfunction in obesity

Lipid metabolism Glucose homeostasis

Appetite Inflammation

Energy balance Immune system

Angiogenesis Blood pressure

o
iN UTRIM Prof. dr. G.H. Goossens

Institute of Nutrition and Translational Research in Metabolism



Dynamic changes in immune cell populations during
the development of obesity

Lean, insulin sensitive Obese, insulin resistant

1 M1 macrophages
T Mast cells
1 Th1 cells

1 M2 macrophages
T T-regs

T Eosinophils

T Neutrophils

1 Dendritic cells
T NK cells

([ J
iN UTRIM Rosen E, Cell, 2014
Institute of Nutrition and Translational Research in Metabolism



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

Normal adipocytes
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* Lipid accumulation
* Inflammation
¢ Insulin resistance

* Lipid accumulation
» Cardiac dysfunction

* Impaired lipid metabolism
* Altered adipokine secretion
* Immune cell infiltration

* Inflammation

* Insulin resistance

Lipid spill-over
Systemic inflammation

Adapted from Goossens GH, Front Endocrinol, 2015




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

Similar

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

140 @ Insulin resistant obese
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Differences in insulin sensitivity, independent of BMI, age and sex
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Adipose tissue dysfunction is a key determinant of
cardiometabolic health in people with obesity

METABOLICALLY

‘HEALTHY’ , )
OBESITY \@\\‘ \ T 4 % <«—> Adipocyte size

\ <«—> Inflammatory markers

METABOLICALLY
UNHEALTHY
OBESITY

Adipocyte size
Inflammatory markers
Lipid storage capacity
Insulin sensitivity

\ Y / <« Lipid storage capacity
\ \ /i <« Insulin sensitivity

/ [ 3§
o) \oay

Subcutaneous adipose tissue mass
Adipose tissue function

Visceral fat mass

Visceral adipose tissue inflammation
Liver fat content

Skeletal muscle lipid content
Insulin sensitivity

adipose tissue mass
Adipose tissue function

Visceral fat mass

Visceral adipose tissue inflammation
Liver fat content

Skeletal muscle lipid content
Insulin sensitivity
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Inter-individual differences in the causes
and cardiometabolic complications of obesity
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