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Population attributable risk*® (%)

Lipids Smoking Psychosocial Abdominal  Hypertension Fruits/veg Exercise Diabetes Alcohol
obesity

Risk factors

INTERHEART: nine modifiable factors account for 90% of first-MI risk worldwide; n = 15,152 patients and 14,820 controls in 52 countries.

*Proportional increase in population disease that would occur if exposure to a risk factor was reduced to an alternative ideal exposure scenario (eg, no tobacco use). Adjusted for
all risk factors.

CV, cardiovascular; MI, myocardial infarction.
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Association of body-mass index with mortality, by.—
major underlying cause

Coronary heart disease Stroke
Studies Participants Deaths HR per5 kg/m? Studies Participants Deaths HR per5 kg/m?
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The Lancet 2016 388776-786DOI: (10.1016/S0140-6736(16)30175-1)

T T T
15 20 25 30
Mean body-mass index (kg/m?)

T
35

40

45

T T
15 20 25
Mean body-mass index (kg/m?)

T
30

T
35

T
40

45



Obesita e complicanze
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Obesita e rischio di patelogia —
cardiovascolare

Outcome Cases® OR (95%CI) P
Aortic valve stenosis 1252 = 1.13 (1.05-1.21)  1.2x10?
Heart failure 4803 —a 1.12 (1.07-1.16) 3.9x107
Deep vein thrombosis BB91 —8— 1.10 (1.07-1.13) 6.2x10"
Arterial hypertension 119 500 —a— 1.10(1.07-1.12) 3.4x10™
Peripheral artery disease 3514 —a— 1.07 (1.03-1.12)  1.4107
Coronary artery disease 24 531 —— 1.07 (1.04-1.10)  1.3x103
Atrial fibrillation 13 538 —— 1.07 (1.04-1.09) 3.6x107
FPulmonary embalism H0a7 —a— 1.06 (1.02-1.11)  2.6x10°
Subarachnoid hemorrhage 1834 B 1.06 (1.00-1.13) 0.048
Abdominal aortic aneurysm 758 & 1.06 (0.96-1.16) 0.25
Intracerebral hemorrhage 1655 I 1.03 (0.97-1.10) 0.37
Ischemic stroke 3554 —— 1.03 (0.99-1.07) 020
Transient ischemic attack 3485 & 1.02 (0.97-1.06) 0.50
Thoracic aortic aneurysm 231 B 0.87 (0D.B2-1.14) 0.68
1 ] ] !
0.8 0.9 1 1.1 1.2

OR (95% CI) per 1 kg/m? increase in BMI
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Positive energy balance

(unhealthy nutrition and physical inactivity)

Genetics W ( Environment

{
' '

Sick fat disease Fat mass disease
(dysfunctional adipose tissue [ === === =% (biomechanical
or adiposopathy) abnormalities)

¢ s

Major CVD risk factors Promotion of CVD
(.. T2DM, hypertension, (E.g. sleep apnoea,
dyslipidaemia) physical immaobility)
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Kim JK et al. J Biol Chem. 2000
Gavrilova et al. J Clin Invest. 2000
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Normal energy intake _ ~ Impaired fat deposition

C Lelliott and AJ Vidal-Puig International Journal of Obesity (2004) 28, S22-S28
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ipotossicita effetto

LA AT
R

* Apoptosi
 Esaurimento b cellula
* Diabete

* NASH

+ tContenuto epatico di trigliceridi con
leta

- 4
+ Capacita ossidativa |
¢ Insulino resistenza
¢ Perdita funzione

&,

* Contrattilita miocardica | eta
* Contenuto TG e ceramide feta

+ Mismatch ossidazione FA/uptake FA
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Intrahepatic
adipose
tissue

Inter and
intramuscular
adipose tissue
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Intrapancreatic
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" Subcutaneous
“7 adipose tissue

Visceral adipose




Ruolo del tessuto adiposo epicaridico nello -
Scompenso
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) 1.G.G. Fe Nature Reviews Cardiology volume 19, pages593—606 (2022)
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NF-xB

Liver steatosis T (FRA)
Insulin resistance

Cell Death & Differentiation volume 30, pages279-292 (2023)
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Hazard Ratio
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Obesita e rischio di scompenso cardiaco

HFrEF

' 10 -
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BMI

HFpEF

LA 4

15 20 25 30 35 a0 as
BMI

Pandey A, Patel KV, Vaduganathan M, Sarma S, Haykowsky MJ, Berry JD, Lavie CJ. Physical activity, fitness, and obesity in heart failure with preserved ejection fraction.

) |.G.Gikec Heart Fail. 2018:6:975-982




Obesita e scompenso cardiaco

Myocardial fat deposition
Insulin resistance

==

(cardiac muscle)

Liver steatosis

’

1 De novo lipogenesis
A VLDL secretion \
Insulin resistance
Adipocyte dysfunction
M Leptin
Altered lipolysis
Insulin resistance

™ Heart rate
Cardiac conduction defect
Altered contractility

Autonomic dysfunction
Altered heart rate variability
1 Catecholamines

{, Peripheral vascular resistance
Insulin resistance
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Insulin resistance Heart Failure
™ 0,demand 1
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g 1 Ventricular
(skeletal muscle) . " filling pressure
Altered metabolic profile Hypoxia
(inflammation) N Pulmonary
(insulin resistance) arte ressure
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(dyslipidemia)
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(smooth muscle)

Mechanical effects of
abdominal fat mass on
chest wall
N Intrathoracic pressure

Obstructive sleep apnea

Obesity hypoventilation syndrome

) 1.G.G. Fe

Obesity and Cardiovascular Disease. Circulation. 2021;143:e984-e1010
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lon channel remodelling
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Epicardial adipose tissue
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QRS fragmentation
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RISK FACTORS
Physical inactivity
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Dyslipidemia
Poor diet
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Diabetes
Smoking

/1 Expression of endothelin receptors
Abnormal atrial conduction
“MPericardial fat volume

Impaired contractility

Epicardial adipose tissue
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Pro-Arrhythmic
v Substrate
' ATRIAL
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RISK FACTOR MANAGEMENT
{4 Blood pressure  {, AF burden
Lipid profile 4 AF symptoms
Glycemic control AF reversal
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Obesity and Cardiovascular Disease. Circulation. 2021;143:e984-e1010
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a Left atrial EAT o - Atrial fibrillation
Fibrosis
« T Secretion of activin A,
MMPs, TGF§1, TGF32 and cTGF
* Lateralization of connexin 40

Inflammation
T Secretion of cytokines (IL-6, TNF)

Infiltration of FFAs

Autonomic control via ganglionated
plexi

b Coronary EAT - Coronary artery disease

Inflammation
« T M1 macrophages
« T Secretion of cytokines (CCL2,
IL-6, TNF)
o7 Secretion of adipokines {chemerin,
intelectin 1, resistin, serglycin)

.

Innate response
T Activation of INK, NF-xB, TLR
signalling

Glucotoxicity
{GLUT4
TAGE-RAGE and FOS signalling

Myocardium | Parietal Lipotoxicity
Left pericardium | T sPLA NI
ventricle TFFAs

Visceral
e o e D 2 pericardium L TFABP‘

0 1.G.G. Fe Nature Reviews Cardiology volume 19, pages593-606 (2022)
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Conclusioni

Multimorbidity, polypharmacy,

\\«\o& plrretrelill |-
ok© E
\5* Direct and indirect mechanisms
5 %‘ of CVD pathogenesis and ‘
\\) disease progression e

Rising adiposity (body fat)
leading to fat mass disease and
sick (dysfunctional) fat disease

Genetic

Paositive energy balance
Environmental

Biological/lifestyle risk factors

) 1.G.G. Fe

Dyslipidaemia
Hypertension
T2DM
Insulin resistance
Prethrombotic state

Endothelial dysfunction

Multiple adverse complications

Immunologic
Humoral
Functional

—_
Haemodynamic

Obesity-related alterations

Multidisciplinary
interventions and support are
required to aid weight loss
and long-term weight
management to reduce
overall CV risk and improve
outcomes.

HFrEF or HFpEF

Poor prognosis, significant
disability and low QoL

Dysrhythmias

Cardiac fibrosis

Increased coronary Ca®*
Impaired cardiac outpui :

ising severity of CVD and
complications

Successful interventions
encompass:

Lifestyle (healthful
nutrition, physical
activity)

Behavioural support

Pharmacological
treatments

Surgical options
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