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Constitution of the WHO (1946)

Health is a state of complete physical, 
mental and social well-being and not merely 
the absence of disease or infirmity

22-06-1946, last update 15-09-2005, https://www.who.int/about/governance/constitutionDo N
ot 

Rep
rod

uc
e

https://www.who.int/about/governance/constitution


Health and well-being
Healthcare and treatment

Through hospitals and the medical system

Health promotion and prevention
Area of growing interest
Health risks and protective factors
Interventions can be designed for individuals, specific groups 
or whole populations
Can be supported through legislation and regulation, 
organizational strategies, training and interventions
Promoting child and adolescent health is also a priority

https://www.who.int/data/gho/data/major-themes/health-and-well-beingDo N
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Health vs. Wellness

Health
Absence or presence of disease 
Hypertension?
Hypercholesterolemia?
Cancer?

Does not indicate how well a life you 
are leading

Wellness
How well is your sleep?
How often do you exercise?
How healthful are your meals
How many close family members do 
you have?
What is the quality of your 
relationship?
Are you financialy secure?

More hollistic sense of health

https://www.lhsfna.org/health-and-wellness-explained/Do N
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Wellness

Several
dimensions: 

physical
social
intellectual
emotional
mental
financial
vocational
spiritual

https://www.lhsfna.org/health-and-wellness-explained/

Difficult to measure and include as co-variables in a study

Spiritual wellness
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Live longer and better
Lifespan has doubled in 4 
generations

By 2050, 20% of will be >60y 
and 426 million will be >80y

Wish to extend lifespan 
quality in good health more 
than lifespan in total:

“add life to years rather than 
years to life”

https://www.who.int/news/item/14-12-2020-decade-of-healthy-ageing-a-new-un-wide-initiativeDo N
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Longevity and Anti-senescence Therapy Market
Market worth $25.1 billion, to reach $44.2 billion by 2030
Compound annual growth rate of 6.5% from 2021–2030 
owing government initiatives and rise in adoption of anti-
aging products
Leading players: 

AgeX Therapeutics, BMS, Calico Life Sciences, 
CohBar, Life Biosciences, Merck, Oisin Biotechnologies, 
Pfizer, T.A. Sciences, Unity Biotechnology

Interest from non-pharma industry such as
L’Oréal, LVMH, Nestlé, among others

Capital Venture Funds ready to be launched
https://www.bloomberg.com/press-releases/2022-04-19/longevity-and-anti-senescence-
therapy-market-to-reach-44-2-bn-globally-by-2030-at-6-1-cagr-allied-market-researchDo N
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https://www.bloomberg.com/press-releases/2022-04-19/longevity-and-anti-senescence-therapy-market-to-reach-44-2-bn-globally-by-2030-at-6-1-cagr-allied-market-research
https://www.bloomberg.com/press-releases/2022-04-19/longevity-and-anti-senescence-therapy-market-to-reach-44-2-bn-globally-by-2030-at-6-1-cagr-allied-market-research


Urolothin A as anti-ageing molecule

Urolithin A stimulates mitophagia 
(removal of deficient 
mitochondries) helping to 
prevent sarcopenia
Not all individuals have enough 
Urolithin A levels (microbiote-
produced)
Nutritional supplement approved 
in US, soon in Europe

https://www.rts.ch/info/sciences-tech/10507362-une-molecule-antivieillissement-
prometteuse-decouverte-a-lepfl.htmlDo N
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Urolithin A as nutritional supplement

Urolithin A is produced via dietary 
consumption of ellagitannins their 
precursor found in the pomegranate 
fruit
Extended the lifespan of C. elegans 
and improved exercise capacity in 
mouse models and rats
Improves mitochondrial and muscle 
function

https://www.nature.com/articles/nm.4132Do N
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Urolithin A as nutritional supplement

Confirmed in clinical trials that 
Urolithin A induces molecular 
signature of improved 
mitochondrial and cellular health 
following regular oral 
consumption in humans
Not all humans are equal and 
only 30% of us have enough 
Urolithin A levels (generated by 
their microbiota)

https://www.nature.com/articles/s42255-019-0073-4Do N
ot 
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Urolithin A positively impacts markers of 
mitochondrial function after 28d

https://www.nature.com/articles/s42255-019-0073-4Do N
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Effect of Urolithin A in middle-aged adults

https://doi.org/10.1016/j.xcrm.2022.100633

N=88 (placebo, 500 mg, 1000mg)Do N
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Effect of Urolithin A in older adults

Effect urolithin A supplement on 
skeletal muscle performance + 
mitochondrial health in older adults
à Significant improvement in 

muscle endurance and
à Decreased C-reactive protein
Promising approach to 
counteracting age-associated 
muscle decline

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2788244Do N
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https://explorer.ucdavis.edu

https://www.wt-pet.orghttps://usa.united-imaging.com/products/molecular-
imaging/umi-panorama#tab-2

Total-body PETs

https://www.siemens-healthineers.com/
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Atlas of glucose uptake by the total-body PET/CT

N=15 healthy-weight + 18 overweight 
subjects
Effect of age, sex, and obesity on glucose 
uptake in organs and parts across the 
entire body
Difference was seen between the right and 
left side of the body. 
Generation of total-body glucose uptake 
atlas as reference for diagnosis and 
evaluation of disordered states involving 
dysregulated glucose metabolism

https://academic.oup.com/lifemeta/article/1/2/190/6775914Do N
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Atlas of glucose uptake by the total-body PET/CT

https://academic.oup.com/lifemeta/article/1/2/190/6775914Do N
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Atlas of glucose uptake by the total-body PET/CT

https://academic.oup.com/lifemeta/article/1/2/190/6775914Do N
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Atlas of glucose uptake by the total-body PET/CT

https://academic.oup.com/lifemeta/article/1/2/190/6775914

Effect of age

stomach
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Atlas of glucose uptake by the total-body PET/CT

https://academic.oup.com/lifemeta/article/1/2/190/6775914

15 healthy subjects 18 overweighted subjects
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Healthy vs. overweigthed subjects

https://academic.oup.com/lifemeta/article/1/2/190/6775914Do N
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Whole-Body PET insights about 
individual metabolic abnormalities

Framwork comparing 
individual patients 
metabolic F-18-FDG 
SUV to a normal 
database
Looking for interegional 
connections from a 
systemic perspective

https://doi.org/10.1007/s00259-022-05832-7Do N
ot 
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Framework for obtaining the individual 
metabolic network from a patient scan

https://doi.org/10.1007/s00259-022-05832-7

18 samples regions
(11 organs, 7 brain subregions)

Patient

Reference
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Metabolic connectivity plots

https://doi.org/10.1007/s00259-022-05832-7

Lung cancer 
heterogeneities

Healthy 
control: 
pancreas-
muscle 
connection

Connectivity 
plots with 
denser and 
stronger 
conneections 
in disease

Preliminary step, adaptable to other 
tracers, Ki, DV, blood flow, etc.Do N
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Mapping Health in the human body

https://www.nature.com/immersive/d42859-023-00019-y/index.html and https://www.nature.com/articles/s41556-023-01194-w

FDG PET = transformative technology

Why not add PET/CT?Do N
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A Senescence-Centric View of Aging

https://doi.org/10.1016/j.tcb.2020.07.002

Snescence-
associated 
secretory 
phenotype 
(SASP)
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Senescent Cells Play a Role in Age-Associated Diseases

https://doi.org/10.1016/j.tcb.2020.07.002Do N
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https://www.nature.com/articles/s43587-021-00121-8

Senescent cell accumulation

Inflammaging: 
low-grade chronic 
inflammation 
causing higher 
risk of morbidity 
and mortality in 
elderly

Positive-feedback loop 
leading to more 
senescence-associated 
secretory phenotype 
(SASP) and more 
senescent cells
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Heterogeneity in cellular senescence

https://www.nature.com/articles/s43587-021-00121-8Do N
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Targets of senolytics

https://www.nature.com/articles/s43587-021-00121-8Do N
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Clinical Trials with Senotherapeutic Compounds

https://doi.org/10.1016/j.tcb.2020.07.002

>30 Clinical trials 
https://www.nature
.com/articles/s4358
7-021-00121-8Do N
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https://www.nature.com/articles/s43587-021-00121-8


Immunosenescence and inflammaging in aging

Inflammaging defined as an 
adaptive process triggering 
anti-inflammatory response 
to counteract age-related 
pro-inflammatory 
environment
Centenarians slowed down 
the aging process and 
delayed or survived age-
associated diseases

https://doi.org/10.1016/j.arr.2021.101422Do N
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Innate and adaptive immunity and inflammaging

https://doi.org/10.1016/j.arr.2021.101422

Increase in 
inflammatory 
cytokines

Innate 
immunity

Adaptive 
immunity
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Adaptation/maladaptation to lifelong pro- and anti-
inflammatory stimuli leads to longevity or diseases.

https://doi.org/10.1016/j.arr.2021.101422

Lifestyle
Nutrition

Physical activity
Microbiota

Lifestyle
Nutrition
Physical activity
Microbiota
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Sex/gender differences in innate and adaptive 
immunity throughout life

https://doi.org/10.1016/j.arr.2021.101422

Men have faster progression 
to immunosenescence than 
women, highlighted by 
changes in immune cells and 
inflammatory mediators

Women’s T cells produce 
more IL-10 than men with 
age neutralizing adverse 
effects of inflammaging 
(but have 2–10-fold more 
autoimmune disease)Do N

ot 
Rep

rod
uc

e

https://doi.org/10.1016/j.arr.2021.101422


Inflammaging and susceptibility to COVID 19

https://doi.org/10.1016/j.arr.2021.101422

Suceptibility
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Imaging Inflammaging
FDG – PET is an ideal marker to depict inflammaging

20 Years 40 Years 60 Years 80 Years
Courtesy of Pr Niklaus SchaeferDo N
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Using PACS PET/CT Real-World Data 

N=108 patients, 465 
PET/CT
Image-derived progression-
free survival
We developed a general 
pipeline for the collection 
and curation of text- and 
image-based RWD

http://ascopubs.org/doi/full/10.1200/CCI.22.00126Do N
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Collection and curation of real-world 
clinical and imaging data

http://ascopubs.org/doi/full/10.1200/CCI.22.00126Do N
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Longitudinal follow-up of individual tumor lesions

http://ascopubs.org/doi/full/10.1200/CCI.22.00126Do N
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Using PACS PET/CT Real-World Data 
for Tumor Dynamics 

http://ascopubs.org/doi/full/10.1200/CCI.22.00126

PARS-generated Data-consolidated 
by experts
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Automatic vs. Expert Evaluation of Tumor Lesions

http://ascopubs.org/doi/full/10.1200/CCI.22.00126

automatic
expert-anotated

no selection
No significant 
differencesDo N

ot 
Rep

rod
uc

e

http://ascopubs.org/doi/full/10.1200/CCI.22.00126


Automatic vs. Expert Evaluation of Tumor Lesions

http://ascopubs.org/doi/full/10.1200/CCI.22.00126

automatic
expert-anotated

no selection Results closely reproduced the clinically curated PFS (median 
PFS of 336 days, P = 0.89), whereas unprocessed 
segmentation results did not (P<0.01)Do N
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Using PACS PET/CT Real-World Data 
Automatic extraction/curation of imaging & EHR 
real-world data provides important 
opportunities:

not only for the confirmation of randomized control 
trials results but also for biomarker discovery
can help collect and analyze data in a harmonized 
way across different hospitals to assemble larger 
cohorts for real-world multicentric studies

http://ascopubs.org/doi/full/10.1200/CCI.22.00126Do N
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Summary: Roadmap
Need for dynamic total-body PET with parametric imaging and multiple 
radiopharmaceuticals, starting with FDG (inflammageing), best TOF 
possible, triple–coincidence welcomed
Interrelation of organs, systems, and voxels, but also with any other 
data at hand (wearables, other imaging CT, MR, US, all –omics, liquid 
biopsy, etc.) Need for transdisciplinary collaborations!
AI-powered analysis and sharing tools (open access) needed,but also 
use of real-world data from PACS and EHR
Study the effects of interventions (behaviour, nutrition, medication, etc.) 
or stress tests (cold-pressor, food, etc.) or why not “wellness” tests
Focus on healthy individuals followed-up longitudally (cohorts over 
decades) à healthy human total-body PET atlas?
Start in understanding health & disease, but need as next step to 
include also data on wellness…
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Thank you for your attention!
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