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Body Weight, Novel 
Therapies and Longevity



Body weight, hormones and longevity

Fu et al. - J Transl Med, 2021

Longevity



Body weight and life expectancy

Bhaskaran et al. - Lancet Diabetes Endocrinol, 2018N= 3 632 674 individuals



Body weight, age and mortality risk

estimates adjusted for age, deprivation, calendar year, diabetes, and alcohol 
status (all as defined at date of  BMI measure) and stratified by sex. 
HR=hazard ratio.

Bhaskaran et al. - Lancet Diabetes Endocrinol, 2018

• BMI had a J-shaped association with 
overall mortality

• However, the analyses stratified by age 
suggested that mortality was minimised 
in older individuals at higher BMI, 
perhaps indicating increased 
importance of  nutritional reserves in 
older age

• There is increased risk of  reverse 
causation in older people because of  the 
increased prevalence of  most diseases, 
and BMI might be compromised as a 
measure of  loss of  muscle mass



Obesity-associated cellular senescence

Narasimhan et al. - Curr Diab Rep, 2022



Tucker et al. - Curr Obes Rep, 2021

Treating obesity and its metabolic complications



• High-protein diet is associated with greater 
preservation of  lean body mass (FFM)

• Ketogenic diet is associated with a significant 
reduction in visceral adipose tissue (VAT)

• Mediterranean diet has less dramatic results but 
allows for long-term adherence and improvements 
in metabolic changes

• The nutritional approach must be personalized 
based on the necessary changes in body 
composition, beyond simple weight loss.



§ Both intermittent fasting and 
continuous energy restriction achieved a 
comparable effect in promoting 
weight-loss and metabolic 
improvements. 

§ During weight regain, continuous 
energy restriction increased fat mass and 
lean body mas, whereas intermittent 
fasting decreased fat mass while 
increasing lean body mass



Fasting and longevity
§ Fasting (especially time-restricted eating) induces neuroendocrine signals 

and a reduction in amino acid, glucose, and insulin concentrations.

§ Downregulation of  the IGF-1 signaling pathway and a reduction in 
circulating amino acids repress mTOR activity, resulting in inhibition of  
protein synthesis and stimulation of  autophagy.

§ The AMP-to-ATP ratio increases, and AMPK is activated, triggering the 
inhibition of  anabolic processes (synthesis, growth, and reproduction).

§ Epigenetic modifications (SIRTs that deacetylate FOXO and PGC-1) occur, 
increasing the expression of  genes involved in stress resistance and 
mitochondrial biogenesis.

PROMOTING CELLULAR SURVIVAL



(1) parietal cortex
(2) Hippocampus
(3) Hypothalamus
(4) Insula
(5) putamen
(6) dorsal anterior cingulate
(7) superior frontal cortex
(8) nucleus accumbens
(9) orbitofrontal cortex
(10) superior parietal cortex

Mechanism of  action of  anti-obesity drugs

Chakhtoura et al. - Lancet,  EClinicalMedicine, 2023



Chakhtoura et al. - Lancet,  EClinicalMedicine, 2023

Weight loss with anti-obesity drugs



Ussher & Drucker -. Nat Rev Cardiol, 2023

GLP-1 Agonists and 
Cardiovascular 

Diseases

MACE: major adverse cardiovascular events  



Chavda et al. – Maturitas, 2024
… proposed mechanisms…





Lifestyle and longevity (over BMI)  

Hu – J Intern Med,  2024

Low-risk lifestyle  factors included: 
•normal weight (body mass index <25 kg/m2)
•cigarette smoking (never smoking)
•physically active (≥3.5 hours/week moderate to vigorous intensity activity)
•high diet quality (upper 40% of  alternative healthy eating index (AHEI)
•moderate alcohol intake of  5–15 g/day (female) or 5–30 g/day (male)



Take-home message
Beyond simple weight loss: Body composition and overall lifestyle quality matter more 
than body weight only for ensuring longevity

The BMI paradox in older age: In elderly individuals, a higher BMI can be protective 
by providing essential nutritional reserves

Body composition: Dietary approaches must be tailored to specific goals (i.e., 
reducing visceral fat, preserve lean muscle mass)

Diet promoting longevity: Fasting triggers autophagy, optimizes body composition, 
and actively promotes cellular survival

The new therapy revolution: Modern anti-obesity achieve weight reductions exceeding 
20%, provide crucial cardioprotection, and emerge as potential longevity therapies
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