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Abstract Around the world, individuals are living 
longer, but an increased average lifespan does not always 
equate to an increased health span. With advancing age, 
the increased prevalence of ageing-related diseases can 
have a significant impact on health status, functional 
capacity and quality of life. It is therefore vital to develop 
comprehensive classification and staging systems for 
ageing-related pathologies, diseases and syndromes. 
This will allow societies to better identify, quantify, 
understand and meet the healthcare, workforce, well-
being and socioeconomic needs of ageing populations, 
whilst supporting the development and utilisation 
of interventions to prevent or to slow, halt or reverse 
the progression of ageing-related pathologies. The 

foundation for developing such classification and staging 
systems is to define the scope of what constitutes an 
ageing-related pathology, disease or syndrome. To this 
end, a consensus meeting was hosted by the International 
Consortium to Classify Ageing-Related Pathologies 
(ICCARP), on February 19, 2024, in Cardiff, UK, and 
was attended by 150 recognised experts. Discussions 
and voting were centred on provisional criteria that had 
been distributed prior to the meeting. The participants 
debated and voted on these. Each criterion required 
a consensus agreement of ≥ 70% for approval. The 
accepted criteria for an ageing-related pathology, disease 
or syndrome were (1) develops and/or progresses with 
increasing chronological age; (2) should be associated 
with, or contribute to, functional decline or an increased 
susceptibility to functional decline and (3) evidenced 
by studies in humans. Criteria for an ageing-related 
pathology, disease or syndrome have been agreed by 
an international consortium of subject experts. These 
criteria will now be used by the ICCARP for the 
classification and ultimately staging of ageing-related 
pathologies, diseases and syndromes.
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Introduction

The World Health Organization has reported that 
around the world, people are living longer, and that 
every country is experiencing growth in both the 
number and the proportion of older people in the 
population [1]. Despite increasing average longevity, 
evidence suggests that the proportion of years lived 
in good health has remained broadly constant, which 
implies that some of the additional years of life are 
spent in poorer health [1] and many individuals live 
with multimorbidity. Ageing is characterised inter 
alia by the time-related progressive accumulation of 
damage, which can occur at molecular, cellular, tis-
sue, organ and system levels. This can have a detri-
mental effect on an individual’s intrinsic capacity and 
can impact physiological, cognitive, psychological 
and social functioning, and/ or socioeconomic status 
and productivity levels.

Over recent decades, research has led to a signifi-
cant increase in the understanding of the biological 
features of ageing, but this has not yet been trans-
lated into clinically relevant classification and stag-
ing systems for ageing-related pathologies. In the 
International Classification of Diseases, 11th revision 
(ICD-11) [2], there is a causality code related to age-
ing (XT9T) [2–4] to classify entities ‘caused by bio-
logical processes which persistently lead to the loss 
of organism’s adaptation and progress in older ages’ 
[2] and a code under ‘General symptoms, signs or 
clinical findings’ (MG2A) for ‘ageing associated 
decline in intrinsic capacity’ [2]. Furthermore, there 
are several entities that are described as being associ-
ated with increasing age, for example photoageing of 
the skin, intrinsic ageing of the skin or hearing loss. 
However, the existing approach to ageing-related 
pathologies is superficial and non-standardised.

In 2019, Calimport et al. called for the systematic 
and comprehensive classification and staging of age-
ing-related pathologies at the metabolic, tissue, organ 
and systemic levels [5]. It was recommended that 
such a classification system should be adopted by the 
ICD to guide policy and practice as well as to enable 

appropriate clinical guidance, systems, resources and 
infrastructure [5]. However, progress in developing 
such classification and staging systems has been slow, 
and there is an urgent need for accelerated efforts 
to identify, characterise, name and classify ageing-
related pathologies, diseases and syndromes.

To this end, the International Consortium for 
the Classification of Ageing-Related Pathologies 
(ICCARP) was established in 2023, comprising 16 
international working groups, initially to develop the 
classification systems. The ICCARP is led by a research 
team at Cardiff Metropolitan University. Fourteen 
working groups have been structured on a system-
specific basis: audiovestibular; breast; cardiovascular; 
dermatology; endocrine and metabolic; gastrointestinal, 
pancreatic, hepatobiliary; gynaecology; immunology; 
musculoskeletal; nephrology; neurology; ophthalmology; 
respiratory and urology. In addition, there are scientific 
advisory and standardisation groups. Overall, the 
working groups comprise around 300 clinicians, research 
scientists and allied health professionals who are 
recognised subject experts in their fields.

Methods

The hybrid International Consensus Meeting to 
Define an Ageing-Related Pathology, Disease or 
Syndrome was hosted in Cardiff, UK, on February 
19, 2024. Before the meeting, the primary research 
team (Dr Emma Short, Dr Barry Bentley and Dr Stu-
art Calimport, Cardiff Metropolitan University) had 
developed five potential criteria to define an ageing-
related pathology, disease or syndrome:

1. Must develop/progress with increasing age.
2. Must cause functional decline.
3. Must predict mortality.
4. Evidenced by studies in humans.
5. Mendelian disorders are excluded.

These criteria were distributed to all ICCARP 
working group members 1  month before the meet-
ing, for comments and feedback. Based on the feed-
back received during this initial consultation period, a 
sixth criterion was added:
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6. Should not be primarily accounted for by an 
extrinsic carcinogen/environmental toxin/infec-
tious agent/injury.

One hundred fifty working group members 
attended the meeting, representing 65 different insti-
tutions from 15 countries. Most individuals partici-
pated virtually (93%). Each criterion was debated 
sequentially, and where relevant, refined wording 
was suggested. At the end of each discussion, partici-
pants were invited to vote as to whether they agreed 
with the criterion. Voting options were “Yes”, “Yes 
with reservations”, “No” and “Abstain”. Reservations 
raised were subsequently discussed, and participants 
were re-polled where modified wording had been 
proposed. Voting was performed through a Teams 
anonymous online poll for the virtual attendees and 
through the raising of hands for in-person attend-
ees. Each criterion required a consensus agreement 
of ≥ 70% for approval, consisting of “Yes” or “Yes 
with reservations”.

Results

The criteria for defining an ageing-related pathol-
ogy, disease or syndrome that were accepted were (1) 
develops and/or progresses with increasing chrono-
logical age, (2) should be associated with, or contrib-
ute to, functional decline or an increased susceptibil-
ity to functional decline and (3) evidenced by studies 
in humans.

Develops and/ or progresses with increasing 
chronological age

The first criterion was agreed by 97% of the 
consortium.

There was considerable discussion surrounding 
whether the criterion should include a specific age-
related threshold. For example, it was suggested that 
the criterion should explicitly state that it was refer-
ring to pathologies of adulthood. However, it was 
acknowledged that “adulthood” potentially has dif-
ferent definitions, including a chronological age of 
18 years or when an individual reaches skeletal matu-
rity or at the end of puberty, and it was highlighted 
that the maturation of different body systems can 
occur at different chronological ages. Furthermore, 

it was recognised that several chronic diseases tradi-
tionally thought of as “older age-related diseases”, 
for example type 2 diabetes mellitus, are now being 
observed in younger populations [6] and that some 
ageing-related pathologies can even be present from 
the time of conception. It is vital that pathologies 
can be identified at very early stages for purposes of 
reversal or prevention of progression.

The conclusion was to avoid an arbitrary cutoff 
point since some phenomena attributed to ageing can 
be identified in chronologically young individuals. It 
would not be appropriate to exclude such individu-
als from clinically relevant classification and staging 
systems.

Should be associated with, or contribute to, 
functional decline or an increased susceptibility to 
functional decline

There was 99% agreement with the inclusion of crite-
rion 2, with the understanding that functional decline 
refers to a decrement in physiological, physical, cog-
nitive or socioeconomic functioning, but the working 
groups would define the specific details on a system-
specific basis.

The original suggestion, “must cause functional 
decline” was reformulated based on several points 
raised by the working group members. “Must” 
was considered too restrictive, so was amended 
to “should”. It was reinforced that ageing-related 
pathologies do not always cause functional decline, 
but rather, some play a contributory role, alongside 
other contributory factors, and some do not directly 
result in functional decline but are associated with 
functional decline or have a bi-directional relation-
ship. Furthermore, it was acknowledged that some 
ageing-related pathologies might be silent, especially 
if there is functional reserve within the system, and 
will only become apparent if there is an additional 
insult or an additional pathology develops. For exam-
ple, clonal haematopoiesis can be clinically silent [7], 
but it can manifest as a patient becoming systemically 
unwell because of an infection (the additional insult), 
even if it does not develop into myelodysplasia or leu-
kaemia. To recognise this, the criterion was reworded 
to include “increased susceptibility to functional 
decline”.

Whilst some participants suggested that age-
ing-related functional decline should be defined as 
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“decline that is irreversible”, this was rejected by the 
majority of the consortium, who agreed that func-
tional decline may be transient or chronic but need 
not be permanent, for example it may be reversed 
following an intervention. Whilst some functional 
decline may be irreversible at the current time, this 
is not always true, and it is hoped that some declines 
could be halted or reversed once mechanistic causes 
are identified.

Evidenced by studies in humans

 92% of the consortium agreed with criterion 3.
It is recognised that whilst data from animal stud-

ies may provide supporting evidence and can help 
understand disease mechanisms and develop treat-
ments, it is imperative that there is significant evi-
dence from studies in humans. The ICD is a classifi-
cation system for humans only and, as such, relies on 
evidence from studies in humans.

Rejected criteria and further discussions

Mortality

The criterion “Must predict mortality” was rejected. 
Whilst 8% of voters supported this criterion and 
54% felt that it should be included as part of crite-
rion 2, the 70% threshold was not met. Initially, it 
was highlighted that mortality is a given, so if a mor-
tality-related criterion were to be included, a more 
appropriate wording might be “Associated with an 
increased risk of mortality”. This would reflect the 
notion that the incidence of death in a population or 
cohort with a specific ageing-related pathology, dis-
ease or syndrome would be higher than in a pathol-
ogy-free cohort and/or that ageing-related pathologies 
shorten life.

However, following extensive discussion, the con-
sortium felt that, on balance, it would be inappropri-
ate to accept a mortality-based criterion. This was on 
the basis that many ageing-related pathologies or dis-
eases do not have a direct impact on risk of death but 
may have a moderating role, for example hearing loss 
or osteoarthritis, and that there are many confounding 
factors involved in the risk of death.

Inherited/ Mendelian disorders

The original criterion “Mendelian disorders are 
excluded” had been suggested primarily to exclude 
diseases or disorders that develop as a result of a 
highly penetrant, monogenic variant. However, such 
diseases may have underlying mechanisms that are 
also observed in ageing-related pathologies, and it 
could be clinically important to classify and stage 
such changes, in all contexts. Furthermore, inherited 
genetic variants, even if they have not yet been identi-
fied or are of very low penetrance, can contribute to 
disease susceptibility, and cannot be ignored in the 
era of personalised medicine and targeted therapies. 
The initial criteria would have potentially excluded 
most progeroid syndromes, which would not be 
appropriate.

82% of voters disagreed with the inclusion of the 
suggested criterion; therefore, it was rejected.

Should not be primarily accounted for by an extrinsic 
carcinogen/environmental toxin/infectious agent/
injury

It was agreed not to exclude pathologies, diseases 
or syndromes that are primarily accounted for by an 
extrinsic carcinogen, environmental toxin, infectious 
agent or injury. This criterion was rejected by 77% of 
voters on the basis that it is simply not possible to dis-
count the impact of extrinsic or environmental influ-
ences on the pathogenesis of many ageing-related 
pathologies. However, it is acknowledged that there 
may be specific pathologies, diseases or syndromes 
that could be excluded by the working groups. For 
example, the cardiovascular group may decide to 
include cardiac valve insufficiency as a general age-
ing-related disease but may exclude insufficiency 
directly caused by rheumatic fever or acute bacterial 
endocarditis.

Frailty

During the Consensus Meeting, there were lengthy 
discussions surrounding the concept of frailty and 
whether it should be included, in some way, as a 
criterion. The term frailty generated debate partly 
because there are different definitions of frailty, 
“Frailty is a distinctive health state related to the age-
ing process in which multiple body systems gradually 



GeroScience 

Vol.: (0123456789)

lose their in-built reserves” (British Geriatric Soci-
ety) [8] or “Frailty is a state of increased vulnerability 
to poor resolution of homeostasis following a stress 
event, which increases the risk of adverse outcomes 
including falls, delirium and disability” (Clegg et al.) 
[9]. Furthermore, different tools are used to meas-
ure frailty, for example the Edmonton Frail Scale 
(EFS) [10] or the Rockwood Clinical Frailty Scale 
[11] and there is currently no one agreed operational 
definition.

Frailty is typically accepted as being a syndrome 
that results in a decreased ability to cope with a 
stressor [12], and this effectively has been captured in 
Criterion 2: “Should be associated with, or contribute 
to, functional decline or an increased susceptibility to 
functional decline”. In addition to this, not all ageing-
related pathologies increase the risk of frailty or are 
associated with frailty. Therefore, a frailty-based cri-
terion was not accepted.

Only 59 consortium members supported the inclu-
sion of a criterion such as “Should be associated with 
an increased rate of mortality or frailty” (54 votes) 
or “Should be associated with an increased risk of 
frailty” (5 votes).

Conclusions and future research

The accepted criteria for an ageing-related pathol-
ogy, disease or syndrome have now been determined 
and will be used by the ICCARP as the basis for all 
future classification work. It is important to high-
light that the accepted criteria refer to biological and 
physiological ageing. This project seeks to identify, 
define and classify pathologies characterised by spe-
cific potentially quantifiable changes within cells, tis-
sues and organs, with the acknowledgement that such 
changes may have a mosaic distribution. The criteria 
will be re-evaluated in the future to ensure they are 
still valid in the context of any new research findings.

The next stage of the project is to identify all 
pathologies that meet the above criteria and to 
develop proposals for grouping and naming such enti-
ties as part of a comprehensive classification system 
of ageing-related pathologies. This will be done by 
the system-specific working groups, whilst recognis-
ing that there will be several overarching cross-disci-
pline themes that will impact all body systems.

Once the classification phase of the project is com-
plete, this will be followed by defining the criteria for 
the staging parameters and biomarkers, and to iden-
tify these, where possible, for the classified entities. 
It is recognised that, currently, there may not be clini-
cally validated methods for quantifying many of the 
pathologies that are classified, and even if there are 
methods of quantification, there may not be the evi-
dence to determine how severity of a pathology cor-
relates with clinical outcomes. However, it is hoped 
that, where possible, a systematic approach to iden-
tifying and defining biomarkers and staging param-
eters, for ageing-related pathologies will enable more 
precise and tailored interventions for ageing popula-
tions. Ultimately, such advancements are expected to 
enhance quality of life and extend health span, dem-
onstrating significant personal, societal, economic 
and healthcare benefits.
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