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Introduction

‘Geroscience’ has become name of attraction such 
that many research activities today are framed in 
terms of it: networks, interest groups, and a jour-
nal has been rebranded in its name (Newman et  al. 
2019; Sierra and Kohanski 2017; Sonntag and Ung-
vari 2016). There are “geroscience perspectives” 
on organs, diseases, and mortality (e.g., Promislow 
2020). There is the “geroscience hypothesis” (e.g., 
Kritchevsky and Justice 2020) and “geroscience tri-
als” (Rolland et  al. 2023). There is “physiological” 
(Seals et  al. 2016), “translational” (Gill 2019; Kae-
berlein et  al. 2016), and even “basic geroscience” 
(Martin 2017), just to name a few qualifiers to it.

With such a rapid growth in the past decade, 
biogerontologists other than its inventors sometimes 
display a wary, but open-minded skepticism to the 
geroscience concept (e.g., Le Bourg 2022). Call 
this the wary view. This is part of a broader tradi-
tion of biogerontologists calling attention to sepa-
rate the hype from the promise of biogerontology, 
save the field’s credibility from pseudoscience, and/
or warning the public against the potential harms 
and commercialism of so-called anti-aging medi-
cine (e.g., Olshansky et al. 2002; de Magalhães et al. 
2017; Rattan 2020). This raises what we can call 
the demarcation question: Is there more to gerosci-
ence warranting its merit within biogerontology, or 
is it the most recent avatar of anti-aging medicine, 
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‘life-extensionism’ (Stambler 2020), or the likes of it 
that should be separated from biogerontology?

To begin addressing this complex issue, I first 
provide an overview of the origin and evolution of 
geroscience. Second, by drawing on several theoreti-
cal and biological points of comparison with earlier 
movement of anti-aging medicine and biogerontology 
more generally, I evaluate the demarcation issue.

The emergence of a name

‘Geroscience’ first appeared in writing in 2007 as a 
name for research consortium at the Buck Institute 
for Aging Research, funded by National Institute 
of Health’s (NIH) Roadmap Initiative for Medi-
cal Research  (see also Sierra 2016). This funding 
program was launched to promote interdisciplinary 
research, address the future’s health challenges, and 
speed up the translation from bench to bedside (Zer-
houni 2003). Geroscience, as we shall see, embodies 
all these aspects.

In 2012, the Trans-NIH Geroscience Interest 
Group (GISG) was formed (Sierra 2016;  Sierra and 
Kohanski 2017). Its activities were largely promo-
tional: raising awareness, organizing workshops and 
summits around “the new field” (Burch et al. 2014), 
and forming partnerships with many of NIH’s daugh-
ter institutes, promoting that aging is a malleable risk 
factor for their disease of interest. Importantly, this 
promotional work led to a position paper that identi-
fied the Pillars of Aging (Kennedy et al. 2014), which 
was an American counterpart to the Hallmarks of 
Aging (López-Otín et al. 2013).

Shortly after, the Geroscience Network, a com-
munication network of more than 100 biogerontolo-
gists and clinicians, was established to facilitate a 
workshop series known as the R24 retreats. This led 
to several consensus rapports identifying roadblocks 
in drug development (Burd et  al. 2016), in preclini-
cal models (Huffman et  al. 2016), and in traditional 
clinical trials (Newman et  al. 2016) for translating 
what they called the geroscience hypothesis—i.e., 
that targeting aging could delay or mitigate several 
late-life diseases simultaneously—into clinical appli-
cation. Importantly, new research protocols for proof-
of-concept in geroscience trials were also designed, 
most notably with the Target Aging with Metformin 
(TAME) trial (Barzilai et  al. 2016).  In brief, TAME  

is a clinical trial to determine if repurposing met-
formin for non-diabetic elderly can delay the time-to-
event between acquiring the first and second late-life 
disease, taking the rate of multimorbidity as a proxy 
for aging’s rate (Barzilai et al. 2016).

Several other network coalitions have formed since 
then: One is the Translational Geroscience Network 
(TGN) that facilitates small, early-phase, clinical tri-
als with repurposed drugs to provide auxiliary data 
on targeting aging to alleviate single-disease end-
points (Justice et al. 2020). Many senolytic trials cur-
rently underway (see Chaib et  al. 2022) come from 
the TGN. Another, more recent coalition is the Gero-
science Education and Training Network that creates 
curricular material, training programs, and creden-
tialing geroscience to streamline the carrier paths for 
future “translational geroscientists” (Newman et  al. 
2019).

What’s in a name?

Geroscience promotes awareness, facilitates trials, 
and recruiters for its research agenda all in one, but 
what is it, exactly? The geroscience agenda posits 
that targeting aging may offer a more cost-effective 
approach to improve late-life health in humans rather 
than treating each late-life disease directly, individu-
ally, and consecutively. This is because aging and its 
diseases  are malleable in model organisms, and the 
mechanisms regulating this is sufficiently understood, 
as mapped out by the pillars/hallmarks of aging. As 
such, it posits that the time is ripe for translational and 
clinical application as part of preventive medicine.

Is geroscience part of anti‑aging medicine 
or biogerontology?

In 2000, ‘biogerontology’ was coined as the “study 
of the biological basis for aging” (Rattan 2000). A 
similar case was made for a maturing science, ready 
to take the next step from a basic science—preoccu-
pied with discovery, collecting data, and theory-gen-
eration—towards an applied science that would har-
ness this basic knowledge to develop interventions for 
improving late-life health in humans.

Around the same time, the anti-aging move-
ment was burgeoning, claiming that it now (or in the 
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foreseeable future) would be possible to  target the 
aging process to stop, slow or reverse/rejuvenate its 
effects (see Mykytyn 2006 for details). In response to 
this, many prominent figures in the biogerontologi-
cal community warned against the movement’s hype, 
pseudoscience, harms (to the fields credibility and to 
individuals) and commercialism: No treatment had 
demonstrated to influence the rate of aging. In short, 
there was “no truth fountain of youth” (Olshansky 
et al. 2002).

The anti-aging movement of the past was pro-
moted by  a few researchers in the biogerontologi-
cal community, mostly without a strong institutional 
grounding. By contrast, geroscience rose not only 
from within the quarters of the National Institute of 
Aging by well-respected biogerontologists, but also 
managed to gain substantial institutional recognition 
from several other branches at the National Institute 
of Health (i.e., the trans-NIH interest group) (Sierra 
and Kohanski 2017).

Moreover, geroscience takes aging to be the most 
important risk factor for poor late-life health, prema-
ture death, and healthcare expenditures. In contrast, 
several advocates of the  past anti-aging movement 
claimed that aging needed to be recognized as a dis-
ease, ultimately in an effort to legitimize and foster 
research for its cure. Put differently, geroscience has 
apparently found a  way to medicalize aging, that is 
reframing it as target for therapy, without pathologiz-
ing it (see Sholl 2017 for details).

The expectations for anti-aging medicine of the 
past were high and imaginative: Creating perpetual 
youth, radical life extension, and so forth. Gerosci-
ence, by contrast, modestly aims to extend healthspan, 
that is to improve the gap between life expectancy 
and the proportion of time free from debilitating late-
life diseases.

For geroscientists, the last two or three decades 
of research in biogerontology have had a profound 
impact: Not only did it lead to the identification of 
the underlying mechanisms of aging (i.e., the hall-
marks/pillars), but also demonstrating that these pro-
cesses could be slowed down, at least in short-lived 
animal models. Seemingly, we now have the means 
to influence the rate of aging, contrary to previous 
claims. Work in caloric restriction (Masoro 2005), in 
genetics of aging particularly in C. elegans (Kenyon 
2010), and in drug discovery (notably with the effects 
of rapamycin and senolytics in mice (Harrison et al. 

2009; Baker et  al. 2011)) among many other areas, 
together suggested that certain mechanisms exerted 
influence on the onset, rate, and effects of aging 
that were potential targets for what they now call 
‘geroprotection’.

It is fair to say that geroscience has cleaned up its 
act, but is it  part of mainstream biogerontology? I 
believe there are two sets of reasons to resist this con-
clusion. The first set broadly concerns theoretical and 
ethical issues, and the second pertains to challenges 
from the biology of aging.

Concerning the theoretical reasons: First, although 
geroscience has explicitly refrained from consid-
ering aging as a  disease, it still relies on subverting 
the  field’s traditional distinction between normal 
aging and late-life diseases (Blumenthal 2003; Gems 
2015; Rattan 2014), thus begging the question. Sec-
ond, and relatedly, the  idea of extending healthspan 
is not without its own problems of operationaliza-
tion (Kaeberlein 2018). Third, the TAME trial was 
designed “in consultation with the FDA…” (i.e., 
Food and Drug Administration) to find a solution for 
how and when to approve ‘aging’ for drug discovery 
and development (Kulkarni et  al. 2022). Here, there 
is a potential ethical concern for a conflict of inter-
est in terms of geroscientists having a lobbying influ-
ence over regulatory bodies’ decision-making as to 
whether aging should  be an indication of treatment, 
obviously with profound implications for the pharma-
ceutical industry.

Moving to the challenges pertaining to the biol-
ogy of aging. First, the hallmarks/pillars approach 
to identify the proximate causes has been criticized 
for not providing an explanatory nor an evolution-
ary framework  for understanding aging (Gems and 
de Magalhães 2021). Second, caloric restriction, one 
of the long-hailed geroprotective treatments, showed 
to have little effect on the lifespan of rhesus monkeys 
(Mattison et  al. 2012), calling question to its effects 
in “equilibrium species” like humans with differ-
ent life history features than the short-lived “oppor-
tunistic species”, like mice (Demetrius 2005; Le 
Bourg 2016). Third, the genetic work on C. elegans 
has recently come under scrutiny as its remarkable 
plasticity may to some degree be a function of sup-
pressing reproductive death, much like the pacific 
salmon (Kern et  al. 2023), complicating yet another 
foundation of geroscience. Finally, our understand-
ing of what senolytic treatments actually target, i.e., 
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so-called ‘senescent cells’, and why they emerge, is 
still an open-ended question (Kowald et  al. 2020; 
Gems and Kern 2020).

As shown in a recent editorial in Biogerontology, 
the field is still riddled with knowledge gaps pertain-
ing to evolution, the biological limits of survival, and 
the heterogeneity of the aging phenotype, each with 
caveats for the science of aging continuous attempt to 
develop effective therapies for aging (Rattan 2024).

Conclusion

Geroscience is a research agenda claiming that aging 
is malleable in model organisms, that what regulates 
this is sufficiently understood as mapped out by the 
pillars and hallmarks of aging, and that the time is 
ripe for translational research to target aging and 
improve late-life health in humans. Geroscience may 
have successfully rebranded itself by changing ter-
minology (e.g., ‘gerotherapeutics’ instead of ‘anti-
aging treatments’), adjusting its goals (‘improving 
healthspan’ instead of ‘perpetual youth’) among other 
things. The last decades of biogerontological research 
has made great strides towards developing promising 
treatments for improving human health, yet the claim 
of geroscience that such treatments are ready now or 
soon is on brand with past tradition.
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