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Phenotypes from healthcare records



Can we find patterns 

of aging in 33 million 

pathology reports?





The chaotic nature of aging



Records strongly correlate with age



Males age faster but later and females 

earlier but slower



Tissue specific aging trajectories



Predicting age from terms



Predicting age from topics



Identifying compounds targeting aging



Identifying compounds targeting aging



Michael Ben Ezrawww.pathoage.com



Can we predict 

age from 

tissues?



200 skin samples -> 80% training set, 20% test-set
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Nuclear morphology in aging



Perhaps we can use nuclear morphology 

to identify senescent cells?



Nuclear morphology changes 

with senescence



Deep neural network predicts senescence



The wisdom of the AI crowd



Nuclear morphology is a universal 

senescence marker



Senescence is a barrier to cancer

Heckenbach et al., Nat Aging 2022



Spatial senescence prediction



Spatial senescence prediction



By analysing more than 4000 normal biopsies we 

find that senescence predicts breast cancer risk



Heckenbach et al., Nat Aging 2022



Utility of the senescence predictor

Chronic hypoxia in aging

IKON trial - Double blinded RCT 

targeting COPD with NR



Chronic hypoxia and health

Amanuel Teklu



Chronic hypoxia and senescence

Amanuel Teklu



Chronic hypoxia and senescence

Amanuel Teklu



Utility of the senescence predictor

Chronic hypoxia in aging

IKON trial - Double blinded RCT 

targeting COPD with NR





Künzi & Holt, CCD, 2019

Smoking causes DNA damage and PARP1 activation
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DNA damage drives NAD loss and premature aging
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Trial design



NAD loss in COPD



Primary outcome measure: IL-8



NR reduces cellular senescence in 

the lung of COPD patients

Area



NR reduces inflammatory pathways in airway 

epithelium in COPD patients



NR reduces airway senescence 

and inflammation in COPD 

patients
Kristoffer Norheim



To sum up...

We have thousands of biomarkers of 

aging

One biomarker, cellular senescence, 

predicts cancer

We can impact biomarkers of aging and 

disease with interventions
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