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Professor Richard Faragher 

•  Professor of Biological Gerontology 
–  Board Member, American Federation for Aging Research 
–  Scientific Advisory Board of the Longevity Vision Fund 
–  Expertise primarily in cellular senescence 

 
•  Honors and Awards 

–  Royal Pharmaceutical Society Conference Science Medal for 
outstanding scientific achievement. 

–  Paul F Glenn Foundation Award for Biomedical ageing research. 

–  Help the Aged ‘Living Legend’ award for championship of older 
people. 

–   Lord Cohen Medal for outstanding contributions to gerontology. 

 



Old age has  
historically been  
accompanied by 

ill health 

Understanding the 
biology of ageing  
is changing things  

for the better  

It doesn't  
have to be  

that way 

But  
challenges  

remain 

My talk in one slide 



Life expectancy: a brief history 

1900					Global	averages	

1950	

1990	

Today	

2050					UN	forecast	

2100	



Middle/upper-middle class 
Good health, socially active  
Gym, wine club or similar  
Interested in change  
Keeping up to date 

Satisfied innovators 

Former manual workers 
Dependent on state pension 

Poor health, multiple medicines  
Socially isolated  

Lots of TV 

Old age: a time of satisfaction or struggle? 

Bored and depressed  



The situation today 

Some old people are so happy,  
healthy and wealthy they  
should be helping me 

But many  
others  

are not 

Health is a key  
determinant  
of happiness 

Poor health costs  
money and  

causes misery 



Things don’t have to be this way  

Age dramatically increases vulnerability to disease and functional  
impairment. We have known this happens for a long time.  But we did 
not know why. 

We now know enough about the physiology of ageing to  
extend healthspan. 

Important breakthroughs for older people are happening now 
and transformative things will happen later - if we act boldly 



Mechanisms that maintain health  
are shared between species 

Insects	Invertebrates	 Humans	Mice	



This is geroscience 

Sickness	
and	death	

Others	
Menopause,		

hearing	loss,	joint		
sGffness,	immune		

diseases	

Natural		
changes	
Grey	hair,		
wrinkles,		
weakness	

Diseases	of	ageing	
Alzheimer’s	
Cancer	

Cardiovascular		
Parkinson’s	

Macular	degeneraGon	
Type	II	diabetes	
Osteoporosis	

A	few	ageing		
mechanisms	



Some established health maintenance mechanisms 



In	2009	Science		
idenGfied	healthy		
lifespan	extension	by	
rapamycin	as	one	of		
the	most	significant		
breakthroughs	that	year.	

And why we know they are real 



Altering nutrient sensing improves healthspan 

Rapamycin-treated	mice	Control	

Survival	rate	of		
male	mice	

Survival	rate	of		
female	mice	

0	days	 1400	 0	days	 1400	



Rapamycin improves health in animals 



First human trials based on geroscience 

mTOR inhibition improves immune function in the elderly 
Mannick et al. Science Translational Medicine  24 Dec 2014: 
 

RAD001 enhanced the response to the influenza vaccine 
by about 20% at doses that were relatively well tolerated. 
RAD001 also reduced the percentage of CD4 and CD8 T 
lymphocytes expressing the programmed death-1 (PD-1) 
receptor, which inhibits T cell signaling and is more highly 
expressed with age. These results raise the possibility 
that mTOR inhibition may have beneficial effects on 
immunosenescence in the elderly 

But not a panacea! 



Infection after hip fracture 

Hip fracture of a previously  
independent, healthy older people 

No	infecGon	 Chest	 Wound	 UTI	



DHEA	levels	decline	with	age	

Serum	DHEAs	 CorGsol	

20	years	old	 40	 60	 80	

4	

8	

12	

16	
uM	

Control	 Trauma	 Trauma	+5	weeks	

Trauma	suppresses	neutrophil		
bactericidal	funcGon	in	older	people	

Old	 Young	

2	

6	

10	

14	

Superoxide	CPM	

Simple interventions could stop this 



Removing senescent cells improves health 



Removing senescent cells in mice  
increases exercise capacity 

Old	mouse	with	senescent	cells	removed	
Old	mouse	

Distance	travelled	at	Gme	of	exhausGon	

Running	Gme	to	exhausGon	

0%	 100%	

0%	 100%	



Mice today, independent elders tomorrow? 

Distance	travelled	at	Gme	of	exhausGon	 Time	to	exhausGon	 Speed	

Old	person		
'with	senescent	cells	removed'	

Old	person	



DKD shortens life 
expectancy by 16 years… 

Rapid progress in removing senescent cells 
in humans is already being made 



But we could simply reverse senescence 
instead 



•  Derived from the natural 
product galegine. 

•  1918, galegine shown to lower 
blood glucose 

•  1957 first use of metformin 
•  Lowers blood glucose by very 

complex mechanisms 
•  A classic ‘dirty drug’ like 

resveratrol 

Metformi
n 

Metformin 

Galegine 

Drug repurposing: Metformin 





Targeting Aging With Metformin 
Older Person 

First Pathology First Pathology 

Second  Pathology 

Second  Pathology 

Placebo Metformin 

12-24 
months ??? 



TAME requires $10,000,000/year for 5-6 years  
(for FDA approval).  No problem right? 

TAME 
•  Will show whether human ageing can be targeted and 

healthspan extended 
•  Will allow for FDA indications related to preventing 

ageing 
•  Will provided a template for biotech and pharma to 

move forward with next generation geroscience 
therapies 



UK disease costs vs. research spend 

£11.0bn Cost	of	stroke	 £19.0bn	Cost	of	demenGa	

£15.8bn Cost	of	cancer	 £23.7bn Cost	of	diabetes	

£8.3bn  
All		
medical		
research	

£0.02bn  
Biology	of	ageing	
research	



What if we succeed? 

SituaGon	Today	

Nightmare	scenario	

Age	50	 85	

Lifespan	 Onset	of	ill	health	

Compressed	morbidity	

Extended	healthy	lifespan	



Society benefits from healthy old people 

$8bn	

$4bn	

0	

Improved	healthspan	 Delayed	cancer	 Delayed	heart	disease	

$430bn	 $450bn	
-$470bn	$270bn	

$7,110bn 

$3,040bn 

$4 Trillion difference! 

Net	cost	
Benefit	



43% of	all	the	gold	
ever	mined	

29 years of	clean		
drinking	water	globally	

1.7%	of	total		
global	wealth	

The	US	alone	could	save	$4	trillion	if	findings	from	ageing	research		
were	translated	to	the	clinic.	That	is	the	same	as:	

How much is $4 trillion? 



What’s needed next? 

A	concerted	effort	to	deal	with	the	major	logjams	between	the	lab,		
the	company	and	the	clinic.		The	TAME	trial	is	key	to	this.	

An	enabling	environment	for	philanthropists,	entrepreneurs	
Ad	researchers	alike.		That’s	why	we’re	here	today.			

Global	acGon	on	a	global	issue.		AFAR	is	leading	on	this	and	we	w
elcome	other	partners.		SGck	around	to	find	out	more.	




