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AGING
Atherosclerosis

Heart Attack
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Glaucoma
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Age is a Not a Number

…Aging is Biology
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Aging phenotypes are 
driven by specific, 
modifiable molecular  
mechanisms…

The “Hallmarks of Aging”

López-Otín, PMID 36599349
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The Geroscience Hypothesis:

Interventions that target 
fundamental mechanisms of aging 

(gerotherapeutics) will prevent, 
mitigate, or treat multiple diseases 

and conditions of aging 
simultaneously



National Geroscience Networks



Geroscience Clinical Trials to Change Practice

Age associated decline in 
Intrinsic Capacity 

(WHO, ICD-11 code MG2A)

Multimorbidity
(MACE-like composite)

Geriatric Syndromes 
(frailty, sarcopenia, mobility 

disability, cognitive impairment, 
incontinence, etc.)

Justice, Newman et al., J Gerontol, 2018
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Multicomponent Interventions Improve Complex Outcomes 

POINTER-US
A multi-domain lifestyle intervention 
improves cognitive function in older 

adults in US (average age 68) 
Baker et al., JAMA 2025

See also:
FINGER (Finland)

SMARRT (US)
CORDIOPREV (Spain)

…many others…
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There Are Many Effective “Healthy Eating Patterns” – How?

Healthy Eating Index 2015
Alternate Mediterranean Diet Score

Healthful Plant-Based Diet Index
Alternate Healthy Eating Index

Sodium?
Fish?

Sugar?
Legumes?
Red meat?

More good foods?
Fewer bad foods?

Etc etc…

Shan et al., JAMA Intern Med 2023
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Geroscience: Synthesizing Pleiotropic Effects 
of Multicomponent Interventions

“healthy eating patterns... may share a set of 
positive interactions with downstream aging 
mechanisms through common elements such as AMPK 
(AMP-activated protein kinase) activation (small meal size), mTOR 
inhibition (moderate protein intake), autophagy activation 
(polyunsatured fats), or microbial epigenetic modifiers (soluble 
fiber from nuts and legumes).”



Lifestyle and 
Social 

Interventions

Geriatric Care
Principles

Gerotherapeutic 
Medicines

Physical Activity

Nutrition

Social Connection

Purpose

Mental Activity

Smoking/Alcohol

Age-Friendly Hospitals

Polypharmacy

Function-Based Care

Multimorbidity

Advanced Care Planning

Preventative Care



13

Integrating Gerotherapeutics with Multicomponent Interventions

Existing Drugs New Drugs

Prioritizing prescribing of 
potential gerotherapeutics 
on-label for participants’ 
existing chronic disease

T2DM, HFrEF, HFpEF, CKD…

Assign drug vs. placebo 
as part of RCT design

Forman and Pignolo, J Gerontol 2024
Forman et al., JACC 2023

Rationales:
• “Unlock” response to lifestyle
• Synergy with e.g. exercise (GLP-1RA)
• Additive effect
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Toulouse IHU / Buck Institute: X Prize Semifinalist

Intrinsic
Capacity

Yves Rolland, 
MD, PhD

IHU Toulouse

Bruno Vellas, 
MD, PhD

IHU Toulouse

Brianna 
Stubbs, PhD

Buck Institute

Goal: Improve cognitive, 
muscle, immune domains 
by 10-20 years within 1 year 
among 50-80 year olds

David 
Furman, PhD
Buck Institute
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ICOPE INTENSE Pilot: Clinic-Based
Mobility/Exercise:
- in-person 45 min 3x per week
- 150 min at home per week
- aerobic/walking, resistance, flexibility

Cognitive:
- in-person 60 min 2x per week
- pen/paper cognitive training + education
- Luminosity at home

Sensory:
- Screen, assess and treat hearing and vision 
impairments
- Refer to specialists as needed

Mood:
- CBT-I, sleep, mindfulness interventions
- 1 hour orientation, 15 min per week
- Mindfulness app used at home
- screen for and treat depression

Nutrition/Vitality:
- Focus on overweight/obese
- Individual dietician advice
- Ensure-like high-protein supplementation if 
sarcopenic or low protein intake
- Folate, B12, D, Omega 3
- Geroscience-based supplement compounds

Clinical (ICOPE):
- Referrals for vision, hearing, cognition
- Assess social and physical environment
- Personalized clinical care plan
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Knowledge Gaps and Research Opportunities

Do multicomponent interventions alter aging mechanisms?
Do multicomponent interventions improve multiple outcomes and/or 
geroscience outcomes (Intrinsic Capacity, multimorbidity, resilience)?
To what extent do geriatric care, multicomponent interventions, and 

gerotherapeutics complement each other?
Do varied multicomponent interventions share common molecular 

effector mechanisms, and if so what are the most important?
Can multicomponent interventions be optimized for 
aging/geroscience outcomes, and/or personalized?

What are the molecular mechanisms by which
gerotherapeutics enable response to 

multicomponent interventions? 
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