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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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BHB

Constitutive: 10-50 μM
Fasting: 1-5 mM

Energetics/ATP

Direct or Indirect Signaling

Ketone bodies are an example of metabolic signals
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Croteau et al., Exp Gerontol 2018

Metabolism shifts to 
ketones in heart failure

Ketone metabolism 
maintained in dementia
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TAKEOFF: Targeting Aging with a Ketone Ester for Function in Frailty

R01AG081226
NCT06645847

N=180
Mechanism-focused
Pragmatic elements

Pre-frail older adults (via gait speed)
Composite functional primary outcome

Presenter Notes
Presentation Notes
Buck is prime site



Lopez-Otin et al. Cell 2023
Kulkarni, Aleksic et al. Aging Cell 2022

Created with Biorender.com

From Sandra Aleksic, AECOM

Identifying potential repurposed gerotherapeutics



Gerotherapeutic Hallmarks of 
aging

Preclinical 
healhspan

Preclinical 
lifespan

Human 
healthspan

Human 
mortality

Score 
(out of 12)

SGLT-2 inhibitors 2 2 2 3 3 12
Metformin 2 2 1 3 3 11
Bisphosphonates 2 2 1 3 3 11
GLP-1 RAs 2 2 0 3 3 10
Acarbose 2 2 2 3 0 9
Rapamycin 2 2 2 3 0 9
Methylene blue 2 2 2 3 0 9
ACE inhibitors/ARBs 2 2 1 3 0 8
Dasatinib (+ 
quercetin)

2 2 1 3 0 8

Aspirin 2 2 2 1 0 7
Beta blockers 1 2 1 0 3 7
N-acetyl cysteine 2 2 1 0 0 5

Adapted from: Leone & Barzilai. Medical Research Archives 2024

Drugs targeting 
cellular metabolism 

are top hits

Adapted from Sandra Aleksic, AECOM

Potential repurposed gerotherapeutics
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Energy
Signals

Sensors

Stress 
Response

Integrated geroscience mechanisms of cellular metabolism

Metformin
GLP-1RA

SGLT2i
TOR inhibitors

…
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Summary and Gaps
Cellular metabolites have diverse signaling activities in addition to 
energetic functions, all relevant to multiple age-related diseases

Both new metabolic therapies and repurposed metabolism-
targeting drugs show promise as gerotherapeutics

Human data on metabolite signaling functions are lacking

Preclinical data strongly point to sex differences

Early or late? Prevention vs treatment? SDoH as key risk factors?

Repurposed drugs require dedicated geroscience clinical trials

GAPS
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