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Optimising healthspan using gerotherapeutic drugs in 

middle aged individuals



Longevity dividend: health and economic gains by slowing the 
biological processes of aging

slowdown in aging that increases 

life expectancy by 1 year is worth 

US$38 trillion

pp/a

no chronic condition: SGD$2,806

one chronic condition: SGD$5,610 

multimorbidity: SGD$15,148
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50 000+ Companies

10 000+ Investors

1 000+ R&D Centers
Longevity.International

Longevity ecosystem



preclinical clinical practice public health

Increasing healthspan of SG by …
at least 3 year in 10 years

Healthy Longevity Academy: executive, master, incubator

building the ecosystem

clinics PPP

HD@QT

Healthier SGPPP

diagnostics: core measuring biological age

interventions: core ‘treating’ biological age

PPP

Healthy Longevity Medicine Society



Tuttle et al., Exp Gerontol 2018; Singh et al., Cell 2019; Shahmirzadi et al., Cell Metabolism 2020; 

Galkin et al., Ageing Res Rev 2020; Tuttle et al., Aging Cell 2020

Diagnostics



Facilitate communication, 
collaboration, and sharing of data, 
tools, and information to establish 
reliable biomarkers of aging, 
particularly for the identification and 
evaluation of longevity 
interventions.

Biomarker of Ageing Consortium 



Timeline - biomarkers of aging



Categories of biomarkers of ageing



143,423 individuals (age range 39-73 years, mean 56.7±8.2, 79,980 males)

- Support vector machines (SVMs) were trained to predict chr age

- 20-fold cross-validation

- Variables standardized by weighted column mean and standard deviation

Yi Tian et al., Nature Medicine 2023 



Body clock

Yi Tian et al., Nature Medicine 2023 



Body clock – healthy → diseased

Yi Tian et al., Nature Medicine 2023 



Seals et al., J Physiol 2015

Interventions



AND:

Clinical phenotyping

Digital phenotyping
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Alpha-ketoglutarate

Gyanwali et al., Trends Endocrinology Metabolism 2022



Alpha-ketoglutarate

Gyanwali et al., Trends Endocrinology Metabolism 2022

ABLE

double blinded RCT, 1g Ca-AKG / placebo, 6m + 3 m follow up 

40-60 year-old healthy individuals with higher DNA methylation age compared to their chronological age

primary outcome DNA methylation age



precursors of nicotinamide adenine 
dinucleotide (NAD+) - essential enzyme for  
metabolism, DNA repair, cell growth and 
survival.

Nicotinamide mononucleotide (NMN) 

Verdin, Science 2015



Placebo, n = 20  300mg NMN, n = 20

baseline day 30 day 60 p1 p2 baseline day 30 day 60 p1 p2

NAD, mean ± SD (pmol/mL) 8.1±5.2 9.8±8.4 11.8±9.4 0.44 0.14 11.8±11.7 29.8±20.1 32.6±17.9 0.0014 <0.001

Six-minutes walking test, mean ± SD (m) 324±144 310±125 330±117 0.73 0.90 307±108 350±114 380±143 0.23 0.079

Blood biological age, mean ± SD (years) 39.80±7.23 --- 45.35±8.22 --- 0.029 42.15±6.03 --- 43.65±6.73 --- 0.46

SF-36, mean ± SD (score) 121.6±13.8 126.9±12.1 128.2±12.9 0.20 0.12 123.6±12.8 131.5±11.7 136.7±12.1 0.058 0.0025

600mg NMN, n = 20 900mg NMN, n = 20

baseline day 30 day 60 p1 p2 baseline day 30 day 60 p1 p2

8.0±3.3 39.0±12.6 45.3±11.8 <0.001 <0.001 10.5±6.8 43.1±14.3 48.5±19.8 <0.001 <0.001

289±92 400±85 435±104 <0.001 <0.001 323±113 425±141 480±128 0.016 <0.001

45.20±6.49 --- 44.05±6.37 --- 0.57 44.30±7.28 --- 45.30±5.91 --- 0.64

117.6±16.2 129.3±12.5 136.3±12.2 0.015 <0.001 121.9±16.7 135.7±12.0 140.3±11.1 0.0045 <0.001

80 men                  

50 ± 6 years 

no chronic disease

NMN for 60 days

Nicotinamide mononucleotide (NMN) 

Lin et al, GeroScience 2022



LONGER

double blinded RCT, 6mg/week 

Rapamycin, 6m + 3 m follow up 

40-60 year-old healthy individuals

primary outcome hs-CRP

Hodzic et al., Gerongology; Hodzic et al., in preparation

Rapamycin and 
rapalogs





Info / membership: hlms.co

Healthy Longevity Medicine is optimizing healthspan 

by targeting ageing processes across the lifespan





a.maier@nus.edu.sg


