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A B S T R A C T

The introduction of disease-modifying therapies for Alzheimer’s disease (AD-DMTs) is reshaping clinical prac
tice, raising critical questions about patient selection, diagnostic pathways, treatment appropriateness, and eq
uity of access. Frailty, a multidimensional condition of reduced physiological reserve and increased vulnerability 
to stressors, is common in older adults with AD, yet has not been systematically assessed in AD-DMTs trials, 
limiting the generalizability of trial findings to real-world populations.

In this review, we examine the role of frailty in the emerging era of AD-DMTs, summarizing evidence on its 
prevalence and prognostic relevance, approaches to its assessment, and its potential impact on treatment safety 
and effectiveness. We propose that regular frailty assessment should inform decision-making in both clinical 
trials and clinical practice, while frailty-informed management—including medication review and multidomain 
interventions—may support more appropriate, individualized care.
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1. Introduction

The advent of disease-modifying therapies for Alzheimer’s disease 
(AD-DMTs) is reshaping clinical practice, raising new questions about 
patient selection, treatment appropriateness, and equity of access. In this 
evolving landscape, frailty is a key yet inconsistently addressed factor in 
therapeutic decision-making, particularly among older adults, who 
make up the largest group of patients with Alzheimer’s dementia [1,2].

This article, developed by a multidisciplinary panel of European 
geriatricians, neurologists, psychiatrists, and primary care physicians, 
aims to provide a clinically grounded conceptual framework for frailty 
in the emerging era of AD-DMTs. We first examine frailty as a unifying 
measure of biological aging. We then discuss its clinical relevance, areas 
of uncertainty, ethical considerations in the context of AD-DMTs, and its 
potential as a therapeutic target to improve health outcomes in Alz
heimer’s disease (AD). Finally, we discuss how comprehensive assess
ment, including frailty, may inform clinical decision-making.

We propose moving from a traditional brain-centred 
paradigm—where diagnostic and treatment indications rely mainly on 
disease-centred neuropsychiatric criteria—to a new person-centred 
approach in which frailty assessment holistically informs the 
risk–benefit balance of AD-DMTs and supports multidomain in
terventions targeting not only AD but also frailty, associated geriatric 
syndromes, and coexisting long-term conditions. The article concludes 
by outlining future directions for research, trial design, and healthcare 
system readiness.

2. Current knowledge on frailty and Alzheimer’s disease

2.1. Frailty: a unifying measure of biological aging

Population ageing is accelerating worldwide, with the fastest growth 
occurring among the oldest-old. This demographic transition is accom
panied by substantial heterogeneity in ageing trajectories, as individuals 
of the same chronological age may differ markedly in health status [3]. 
In this context, chronological age alone is insufficient to guide clinical 
decision-making, particularly in an era oriented toward precision med
icine [4]. Frailty has emerged as a clinically meaningful construct that 
captures this heterogeneity. It is commonly defined as a multidimen
sional condition characterized by reduced physiological reserve and 
increased vulnerability to stressors, leading to a higher risk of adverse 
health outcomes [5]. Although frailty is not exclusively related to aging, 
its prevalence increases markedly with advancing age, affecting 
approximately one in four individuals aged ≥80 years and nearly half of 
those aged ≥90 years worldwide [6]. Importantly, it is a dynamic con
dition. In a population-based cohort of 1,339 older adults (mean age 
72.7 years; 9-year follow-up), multistate models identified 1,931 tran
sitions between frailty states. Transitions toward less severe states were 
common, with remission/improvement reaching 20% at 3 years, indi
cating substantial reversibility of frailty [7]. These findings challenge 
the view of frailty as an inevitably progressive condition and highlight 
opportunities for intervention.

2.2. Operationalizing frailty

Two major conceptual models have been proposed to operationalize 
frailty.

The first conceptualizes frailty as a clinical syndrome, operational
ized through Fried’s Frailty Phenotype (FFP) [8]. This model reflects 
impaired metabolic regulation and altered physiological response to 
stress and is defined by five core features: exhaustion, weakness, slow
ness, low physical activity, and unintentional weight loss. Individuals 
are classified as robust when none of these features are present, prefrail 
when one or two criteria are met, and frail when three or more criteria 
are present. Importantly, the derivation of the frailty phenotype 
excluded individuals with Mini Mental State Examination scores below 

18/30, which should be considered when applying this model in pop
ulations with significant cognitive impairment [8].

The second model conceptualizes frailty as the cumulative accumu
lation of health deficits across multiple domains, including diseases, 
symptoms and signs, functional and cognitive impairments, and labo
ratory abnormalities [9]. Within this framework, frailty is operational
ized through a Frailty Index (FI), calculated as the ratio between the 
number of deficits present in an individual and the total number of 
deficits considered [5]. A minimum of 25-30 health deficits is generally 
recommended to ensure construct validity, although the original FI 
incorporated approximately 70 items [9]. In most applications, frailty is 
defined when 20% of the considered deficits are present [5].

Following these two models, a wide range of instruments has been 
developed and validated to assess frailty in clinical and research set
tings, ranging from brief screening tools to multidimensional assess
ments [10,11]. For the present review, we conducted a PubMed search 
from database inception to Dec 30, 2025, using the terms (“frail*” AND 
“Alzheimer”) without language restrictions. Of the 704 records identi
fied, 50 articles were included after independent screening by two re
viewers. Frailty was assessed using the FFP model in 15 studies [12–26] 
and through deficit accumulation models in 20 studies [27–45]. Three 
additional studies used both approaches [46–48], while only one 
applied a different tool [49].

Although conceptually and operationally distinct, both the FFP and 
deficit accumulation models likely capture a shared underlying biolog
ical construct. Frailty reflects the cumulative dysregulation of multiple 
physiological systems, which may be driven by processes such as chronic 
low-grade inflammation (“inflammaging”), cellular senescence, mito
chondrial dysfunction, and endocrine dysregulation [5]. These processes 
contribute to multisystem decline and impair the adaptive mechanisms 
that maintain physiological homeostasis in response to internal or 
external stressors [50]. In other words, frailty can be interpreted as a 
global marker of reduced systemic resilience.

Importantly, frailty should be conceptualized as a continuum rather 
than as a dichotomous state. It reflects graded reductions in physiolog
ical reserve that cannot be adequately captured by a single threshold, 
and dichotomous classifications can therefore oversimplify the clinical 
complexity of older adults.

2.3. Frailty instruments for individuals with AD

The relationship between frailty and cognitive decline is likely 
complex and bidirectional, as cognitive decline may both result from 
and signal underlying frailty. There is consistent evidence that 
frailty—across both phenotype- and deficit accumulation–based 
approaches—is associated with an increased risk of incident dementia 
[24,51]. However, it remains unclear whether specific frailty tools can 
predict cognitive decline, disease progression independent of AD pa
thology, or response to AD-DMTs. A potential first step would be to 
systematically combine cognitive and frailty assessment, as considering 
cognitive impairment alongside physical frailty may improve its pre
dictive validity [52]. As previously suggested, the progression of 
cognitive decline should also be considered as a potential marker of 
increased vulnerability, when interpreted alongside other frailty do
mains [53]. However, the complementary value of assessing cognition 
and frailty does not necessarily support the adoption of “cognitive 
frailty” as a distinct construct. Indeed, the conceptual and clinical added 
value of such a construct remains debated, particularly given the 
inherently multidimensional nature of frailty [54,55]. Moreover, the 
applicability of “cognitive frailty” concept to AD-DMT context may be 
limited, as its traditional definition relies specifically on the FFP, 
without clear evidence that this should be preferred over other frailty 
tools, and on MCI, thereby excluding individuals with dementia [56].

From a public health and service planning perspective, frailty in
struments should support population-level risk stratification and 
resource allocation across care pathways, providing a transversal 
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measure of vulnerability beyond individual diseases. In this context, FI- 
based approaches are particularly suitable, as they leverage routinely 
collected data and can be easily implemented at scale in primary care. In 
the United Kingdom, for example, the electronic Frailty Index (eFI) and 
the Clinical Frailty Scale (CFS) are widely used by general practitioners 
[57,58], while in Italy, the Primary Care Frailty Index (PC-FI) [59] has 
been incorporated into many primary care electronic medical record 
systems.

By contrast, phenotype-based models such as the FFP are better 
suited to functional, patient-level assessment, particularly when detailed 
evaluation of physical performance is feasible. These models may be 
preferred when a clearer distinction between frailty, disability, and co
morbidity is required.

In research contexts, the use of multiple frailty instruments based on 
different conceptual models may be particularly informative, as this 
allows comparison of predictive performance and improves character
ization of vulnerability across heterogeneous populations.

Other validated instruments, including the Tilburg Frailty Indicator, 
Groningen Frailty Indicator, and PRISMA-7, may also be considered for 
clinical practice and research, depending on the specific objectives and 
clinical setting [60,61].

Table 1 outlines the biological basis, prevalence, and metrics of 
frailty along with their clinical implications in the context of cognitive 
impairment.

3. Frailty at the crossroads of AD-DMT decision-making

Although a formal discussion has yet to be articulated in the scien
tific literature and among expert communities, frailty lies at an impor
tant intersection with decision-making around AD-DMT, including 
patient selection, risk stratification and treatment monitoring. Current 

eligibility criteria for AD-DMTs are largely based on biomarker and 
clinical definitions of AD, with limited consideration of broader 
vulnerability profiles such as frailty. Persons living with frailty (PLwF) 
may be perceived as suboptimal candidates for DMTs, a view often 
driven by concerns regarding safety, treatment tolerability, and poten
tial futility in biologically vulnerable populations.

At the same time, the limited evidence currently available leaves 
several questions unresolved, warranting further investigation and of
fering opportunities for future research and clinical guidance.

3.1. Clinical concerns

One of the main concerns relates to the potential susceptibility of 
PLwF to iatrogenic harm. Frailty has consistently been associated with a 
higher risk of adverse drug reactions (ADRs) and medical complications 
across multiple therapeutic contexts. For example, in hospitalized older 
adults, patients classified as frail using a 34-item FI were found to have 
approximately twice the risk of ADR compared with non-frail in
dividuals [62]. Anti-amyloid therapies are known to increase the risk of 
amyloid-related imaging abnormalities (ARIA), both haemorrhagic 
(ARIA-H) and oedematous (ARIA-E) [63]. Although symptomatic ARIA 
are relatively uncommon, reduced physiological reserve in PLwF may 
increase vulnerability to treatment-related complications, particularly 
in the presence of high cerebral amyloid burden, which itself increases 
the risk of ARIA [64–67]. A lower amyloid burden for a given degree of 
clinical impairment could theoretically reduce the risk of ARIA, 
although the pro-inflammatory milieu associated with frailty might 
conversely increase susceptibility during amyloid clearance. Notably, in 
both the lecanemab and donanemab trials, participants achieving earlier 
amyloid clearance tended to be older, suggesting a complex interplay 
between chronological age, biological vulnerability, and treatment 
response [65,66].

However, this hypothesis remains largely untested, as studies spe
cifically examining the interaction between frailty and ARIA are 
currently lacking. Frailty was not systematically assessed in registra
tional trials [65–67], and only a small fraction of real-world patients 
were enrolled, mostly being younger, healthier, early AD patients [68].

Frailty is also a well-established risk factor for delirium [69], which 
is itself associated with accelerated cognitive decline, independently of 
underlying AD pathology [70–72]. Delirium – often clinically described 
as “confusional state”– has been reported in patients developing symp
tomatic ARIA during treatment with DMTs [66]. However, the temporal 
and biological relationships between frailty, delirium, and ARIA remain 
unclear. Although relatively uncommon, delirium may represent both a 
direct manifestation of ARIA in this context, an indicator of underlying 
frailty-related vulnerability, or the result of their interaction. This raises 
the possibility that frailty may contribute to increased clinical 
complexity in patients receiving AD-DMTs.

Finally, mixed neuropathology is common in older adults and may be 
particularly relevant in PLwF, in whom cognitive impairment may 
reflect both AD and non-AD mechanisms [29,73,74]. This should be 
carefully considered when assessing potential eligibility for AD-DMTs.

3.2. Areas of uncertainties and “grey zones”

Whether and how frailty can interact with brain structure remains 
incompletely understood. Longitudinal studies indicate that frailty 
predicts the development of AD dementia independently of established 
AD pathophysiological hallmarks [36,70]. Frailty has also been associ
ated with structural brain changes, including increased white matter 
hyperintensities [75], and reduced brain volume [76]. Autopsy studies 
further suggest that PLwF may exhibit decreased resistance and resil
ience to neuropathological changes, resulting in heightened cognitive 
impairment even in the presence of low levels of AD pathology [77]. 
Consistent with these findings, frailty was found to amplify the cognitive 
impact of amyloid/tau/neurodegeneration (AT[N]) pathology in a large 

Table 1 
Scientific framework and assessment of frailty in Alzheimer’s disease.

Description Clinical implication

Biological basis Characterized by 
“inflammaging” (chronic 
low-grade inflammation), 
mitochondrial dysfunction, 
cellular senescence, and 
hormonal dysregulation.

Frailty is a marker of 
biological ageing which is 
often poorly captured by 
chronological age.

Prevalence in 
AD

Affects approximately 32% of 
community-dwelling AD 
patients.

Frailty is the rule rather than 
the exception in real-world 
clinical practice of older 
people with cognitive 
impairment.

Fried’s Frailty 
Phenotype 
(FFP)

Based on 5 physical criteria: 
exhaustion, weakness 
(handgrip strength), 
slowness (gait speed), low 
activity, and weight loss. 
Scoring: 0 = robust; 1–2 =
prefrail; ≥3 = frail.

Useful for identifying physical 
vulnerability and risk of rapid 
decline.

Rockwood 
Frailty Index 
(FI)

A ratio of accumulated health 
deficits (diseases, symptoms, 
laboratory abnormalities, 
and functional impairments). 
Scoring: continuous from 0 to 
1, with higher values 
indicating greater frailty

Better at capturing the 
multisystemic complexity of 
older patients.

Clinical Frailty 
Scale

A 9-level scale based on 
comorbidity, functional 
status, and level of 
dependence, ranging from 1 
(very fit) to 9 
(terminally ill)

A practical bedside 
instrument for rapid 
stratification of overall 
vulnerability and for 
informing clinical decision- 
making in older adults.

Longitudinal 
course

Evidence shows that frailty is 
a dynamic and modifiable 
condition; it can be reversed 
or improved through 
targeted multidomain 
interventions.

Provides an opportunity for 
combining pharmacological 
and non-pharmacological 
treatments.
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Alzheimer’s Disease Neuroimaging Initiative cohort (n=1,711 partici
pants), independently of demographics and APOE ε4 status. However, 
limitations in the construction of the FI used in this study should be 
acknowledged [33]. Together, these findings suggest that even modest 
levels of AD–related pathology may be sufficient to precipitate cognitive 
decline in PLwF [29,77,78].

Emerging evidence also supports a continuous crosstalk between 
skeletal muscle and brain. Sarcopenia—defined as the age-related loss of 
muscle mass and function and a key component of the FFP [8]—has 
strongly been linked to brain health. In a large UK Biobank study 
including more than 33,000 individuals, sarcopenic traits were associ
ated with lower cognitive performance and widespread brain structural 
differences (including reduced cortical thickness, lower white-matter 
integrity, and smaller brain volumes, particularly within sensorimotor 
regions), independently of major confounding factors such as socio
economic status, education, lifestyle, and physical activity. Brain 
structural alterations partly mediated the association between sarcope
nia and cognition [79]. Consistent with this muscle–brain axis, circu
lating biomarkers of AD pathology—such as plasma p-tau181, p-tau217, 
and neurofilament light chain (NfL)—have been associated with faster 
long-term decline in handgrip strength over 15 years, independent of, or 
alongside, cognitive decline [80].

Overall, these observations suggest that frailty may contribute to 
cognitive decline through interacting biological mechanisms which are 
only partially dependent on amyloid-β accumulation [81]. This 
perspective aligns with emerging reinterpretations of the amyloid 
cascade hypothesis, which increasingly consider amyloid-β as one 
component of a broader network of interacting pathological processes 
rather than as a sole driver of the disease [82].

These observations have implications for AD-DMTs use. Even partial 
amyloid-β reduction may yield clinically meaningful cognitive benefit in 
individuals with high amyloid-driven vulnerability. By contrast, in 
frailty—where decline may reflect multisystem and non-amyloid 
mechanisms—treatment effects may be limited.

These potential benefits must be weighed against treatment burden, 
including repeated infusions, serial MRI monitoring, travel, financial 
costs, and caregiver involvement, as well as the complexity of managing 
intercurrent clinical events and concomitant treatments (such as 
antithrombotic therapy) in PLwF [68,83]. Emerging real-world experi
ence with AD-DMTs underscores the importance of careful patient se
lection and structured multidisciplinary care accounting for 
comorbidities, concomitant medications, treatment adherence, and 
caregiver support [84,85]. Although not yet systematically evaluated in 
this context, frailty could provide an integrated measure of vulnerability 
that complements established treatment-specific criteria, helping to 
contextualize the overall benefit–burden balance and support 
person-centred treatment decisions. Incorporating frailty into 
health-economic evaluations may also better capture QALYs, healthcare 
costs, and broader societal consequences, including caregiver burden 
[86].

3.3. Ethical considerations

As frailty is common in older adults, a growing proportion of in
dividuals seeking access to AD-DMTs are likely to be frail or pre-frail. 
However, this has not been systematically evaluated in clinical trials, 
making it unclear whether PLwF were under-represented, adequately 
represented, or inadvertently included without recognition, thereby 
limiting interpretation of treatment safety and effectiveness and raising 
concerns about potential inequities in evidence generation.

In this context of limited evidence, clinical decision-making becomes 
particularly challenging. Excluding individuals on the basis of frailty 
risks restricting access for a substantial and clinically relevant segment 
of the target population [87]. Moreover, it risks conflating biological 
vulnerability with therapeutic futility [88,89]. Conversely, failure to 
recognize frailty may expose patients to treatment without adequate 

consideration of their resilience and risks. If such treatments ultimately 
prove ineffective in this population, additional ethical concerns may 
also arise regarding the appropriate use of limited healthcare resources.

The European Medicines Agency has recommended consideration of 
frailty assessment in clinical trials involving older adults [90–92], and 
expert consensus with a dementia focus has further emphasized the need 
for systematic frailty assessment and its routine evaluation in in
dividuals living with cognitive impairment [93]. However, these rec
ommendations lack consistent implementation and widespread 
adoption across AD-DMT registrational trials. This gap further limits the 
interpretability of available evidence and raises concerns about in
equities in evidence generation [94].

In clinical practice, this evidence gap may translate into uncertainty 
and variability in treatment decisions. Frailty may be interpreted 
inconsistently—as a contraindication, a marker of increased risk 
requiring caution, or a dimension to be balanced against potential 
benefit—without clear empirical guidance.

Thus, the central challenge is not simply whether PLwF were 
included in trials, but how frailty should be explicitly integrated into 
evidence generation and clinical decision-making. Without such inte
gration, treatment decisions risk being driven by implicit assumptions 
rather than systematic assessment, potentially resulting in both inap
propriate exclusion and insufficiently informed treatment of biologically 
vulnerable patients.

4. Towards a new care model for older adults: frailty assessment 
as a clinical compass

4.1. Frailty assessment as a guide for clinical decision-making

From this expert perspective, frailty assessment should be concep
tualized as a clinical compass guiding decision-making related to AD- 
DMTs (Fig. 1). Integrating frailty into routine evaluation supports a 
truly person-centred, rather than disease-centred approach. By 
capturing biological vulnerability, functional reserve, and resilience to 
stressors, frailty assessment allows clinicians to move beyond a narrow 
focus on cognitive scores or biomarkers and to better contextualize 
therapeutic decisions within the individuals’ overall health trajectory.

Systematic frailty assessment also enables longitudinal monitoring. 
Changes in frailty status over time may signal meaningful shifts in health 
which are not reflected by cognitive measures alone, offering a more 
sensitive marker of treatment impact, tolerability, and evolving 
risk–benefit balance [95]. In clinical practice, frailty assessment is typi
cally embedded within the Comprehensive Geriatric Assessment (CGA), a 
standardized, evidence-based multidimensional evaluation of medical, 
functional, cognitive, and psychosocial domains. CGA supports the 
interpretation of these dynamic changes, facilitates shared 
decision-making, and informs tailored, multidomain interventions. It also 
allows early detection of subclinical deterioration or improvement across 
key domains, including mobility, function, nutrition, and social vulnera
bility, which are highly relevant to older adults and their caregivers [96].

Although evidence supporting frailty-informed care in the AD-DMT 
setting is currently lacking, experience from other clinical fields sup
ports its potential value in guiding disease-specific management. CGA- 
driven models of care have improved the management and clinical 
outcomes of frail older adults across different healthcare settings, while 
geriatric assessment–based approaches in oncology and perioperative 
care have influenced treatment decisions and, in some studies, reduced 
treatment-related toxicity and complications [97]. Similarly, cardio
vascular trials suggest that frailty assessment may refine rather than 
restrict therapeutic decision-making, as treatment benefits can be pre
served, or even greater in absolute terms, among patients with higher 
degrees of frailty [98,99]. Whether integrating frailty assessment into 
AD-DMT pathways translates into improved patient-centred outcomes, 
healthcare utilization, or cost-effectiveness remains to be established 
and represents an important priority for future research.
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4.2. Frailty as a target for interventions to improve cognition in AD

Traditionally, therapeutic models for AD have focused on the path
ophysiological cascade from amyloid-β deposition to tau hyper
phosphorylation and neurodegeneration across the continuum from 
normal cognition to Mild Cognitive Impairment (MCI) and dementia 
[100,101]. However, growing evidence of crosstalk between systemic 
health and brain function suggests that complementary strategies may 
help improve cognition in PLwF and AD (Fig. 2) [102]. This approach 
may enhance the brain’s resilience to amyloid burden and other path
ological processes contributing to cognitive decline.

Within this perspective, stepwise approaches prioritising low-cost 
interventions aimed at increasing such resilience should be considered 
before, or at least alongside, plaque-removal strategies, with attention to 
evaluating the effectiveness of each component of these interventions.

This rationale is supported by growing evidence that frailty is a 
potentially reversible condition. Multidomain interventions targeting 
physical activity, nutrition, vascular risk factors, mental stimulation, 
and social engagement have shown beneficial effects on cognitive out
comes in cognitively unimpaired but at-risk older adults [103]. 

Beneficial effects have also been observed in individuals with MCI after a 
12-week Vivifrail exercise programme [104]. Within this framework, 
frailty should be regarded not only as a risk marker but also as a po
tential therapeutic target. CGA may help identify reversible contributors 
and guide personalized interventions aimed at improving overall resil
ience [105,106]. Indeed, multidomain interventions targeting modifi
able lifestyle and vascular risk factors have shown beneficial effects on 
cognitive outcomes in older adults at increased risk of cognitive decline 
[103,107]. Embedding these interventions within care pathways 
alongside AD-DMTs may therefore help maximise overall therapeutic 
benefit while mitigating risks associated with biological vulnerability. 
However, dedicated studies are needed to assess their impact across 
multiple geriatric domains—including cognition, mobility, falls, and 
continence–as well on the effectiveness and safety of AD-DMTs in PLwF.

4.3. Interdisciplinary collaboration in the AD-DMT era

Implementing this model requires a shift towards synergistic 
collaboration between clinical disciplines. Optimal use of AD-DMTs re
quires integration of disease-specific expertise with a broader 

Fig. 1. Frailty and disease-modifying therapies: from barrier to clinical “compass”.
Legend: The left panel illustrates a barrier-oriented view of frailty, whereby concerns about treatment-related harms, including amyloid-related imaging abnor
malities (ARIA) and delirium, may lead to systematic exclusion of frail individuals from Alzheimer’s disease – disease-modifying therapies, potentially resulting in 
“frailism”. The right panel reframes frailty as a clinical “compass”, that, through comprehensive geriatric assessment, shared decision making, multidomain in
terventions, and longitudinal monitoring, support personalized and appropriate treatment strategies. (Figure created with BioRender - https://www.biorender.com).

Fig. 2. From brain-centred to whole-person care in Alzheimer’s disease.
Legend: The left panel illustrates a predominantly brain-centred model of Alzheimer’s disease care, focused primarily on Alzheimer’s pathology, pharmacological 
treatment, and cognitive and functional outcomes. In contrast, the right panel illustrates a frailty-integrated, whole-person approach, in which Alzheimer’s pathology 
is considered within the broader context of the individual. This approach incorporates frailty assessment, management of potentially modifiable risk factors, and 
pharmacological treatment, while considering cognitive, functional and patient-centred outcomes. (Figure created with BioRender - https://www.biorender.com).
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understanding of both cognitive change, and frailty and its implications.
In practice, this implies that frailty assessment should be considered 

a shared, cross-specialty competency involving clinicians engaged in 
dementia care—from primary care physicians to specialists in memory 
service, neurology, geriatrics, psychiatry, and other disciplines involved 
in the management of older patients.

Interdisciplinary models are well established in other areas of med
icine. Collaborative care frameworks integrating specialty expertise 
–including geriatricians– have been successfully implemented in fields 
such as stroke, cardiology, orthopaedics, oncology, and emergency 
medicine [108–111]. These approaches have been associated with 
improved outcomes, reduced complications, and more appropriate care 
for older adults with complex health conditions. Extending similar 
principles to dementia care, particularly in individuals assessed for or at 
risk of cognitive decline, represents a step forward in addressing the 
growing complexity of an ageing population.

4.4. A frailty-informed pathway for AD-DMT evaluation

Fig. 3 illustrates a personalised, multidisciplinary diagnostic–ther
apeutic pathway for individuals potentially eligible for AD-DMTs, inte
grating frailty assessment within a staged evaluation process. A 
pragmatic approach to AD-DMT eligibility may begin with triage in 
primary care, where simple screening tools—such as e-FI—can help 
identify individuals with severe frailty, who are unlikely to benefit from 
extensive aetiological investigations and may be more appropriately 
managed through CGA and a holistic care approach. Severe frailty, in 
fact, carries a substantially increased risk of mortality from multiple 
causes [57,59] and reflects markedly reduced biological reserve, 
thereby diminishing the likelihood of meaningful benefit from 
AD-DMTs. For the purposes of the proposed framework, severe frailty 
may be operationally identified as e-FI ≥0.36, PC-FI ≥0.21, or fulfill
ment of all five FFP criteria, in all cases complemented by clinical 
judgment. These individuals should be referred to community-based 
integrated cognitive and frailty care services for diagnostic 

evaluations, cognitive and frailty management, caregivers’ support, and 
coordination of care. Individuals without severe frailty who may be 
potential candidates for AD-DMTs should instead proceed to memory 
and dementia services for specialist assessment of treatment eligibility. 
Given the high prevalence of mixed pathologies in older adults, partic
ularly among PLwF, this assessment should carefully rule out the 
coexistence of non-AD pathology before determining AD-DMT eligibility 
[29,73,74]. Major contraindications should also be assessed, while 
formal frailty evaluation may help identify potentially modifiable do
mains and further inform treatment decisions. Individuals without 
clinically relevant frailty may then proceed to treatment, in accordance 
with approved clinical pathways and after comprehensive discussion of 
potential benefits and risks with the individual and their family. In the 
presence of pre-frailty and frailty, multidisciplinary discussion is 
essential to guide clinical decision-making. Potential strategies include 
proceeding with treatment, deferring therapy while implementing tar
geted multidomain interventions, or combining pharmacological treat
ment with interventions aimed at improving systemic resilience. The 
multidisciplinary assessment should also inform the timing of subse
quent in-person or remote re-assessment, individualized according to 
frailty status, overall clinical condition, and changes occurring during 
treatment.

5. Future directions: research, trial design, and health system 
readiness

Future research should address the translational gap between evi
dence from randomized trials of AD-DMTs and the complexity of real- 
world clinical care, where frailty is highly prevalent and spans a broad 
spectrum of severity. Systematic integration of frailty assessment into 
research protocols and clinical pathways is therefore needed to establish 
its added value beyond standard clinical assessment ans usual care.

Prospective studies should incorporate validated frailty measures 
alongside clinical, functional, and biological variables to determine 
which instruments are most suitable for AD-DMT pathways and how 

Fig. 3. Frailty-guided framework to assess eligibility for Alzheimer’s disease-modifying therapies (AD-DMTs).
Legend: The proposed care pathway comprises three sequential steps. First, primary care physicians perform preliminary screening using appropriate tools and refer 
individuals to the appropriate care setting. Individuals with severe frailty should be referred to community-based integrated cognitive and frailty care services for 
diagnostic evaluations, cognitive and frailty management, caregivers’ support, and coordination of care. Second, memory and dementia services with expertise in AD- 
DMT administration perform a comprehensive neurocognitive and physical assessment, including evaluation of major contraindications, biomarkers, APOE genotype, 
and neuroimaging findings, to determine potential eligibility for treatment. Third, potentially eligible individuals undergo formal frailty assessment as part of a 
Comprehensive Geriatric Assessment, using appropriate tools to identify and grade frailty. Fit individuals may proceed directly to treatment, whereas those with pre- 
frailty or frailty undergo personalized multidisciplinary evaluation. Based on the overall benefit–risk profile, this may lead to treatment initiation, temporary deferral 
with targeted multidomain interventions, or AD-DMT initiation alongside frailty-mitigation strategies, followed by planned in-person or remote reassessment at 
appropriate intervals.
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they can best inform treatment selection and follow-up. Particular 
attention should be paid to distinguishing vulnerability captured by 
frailty measures from functional decline related to AD progression, 
especially in patients with mild dementia. Longitudinal studies should 
also establish whether frailty-informed care improves treatment effec
tiveness, tolerability, patient-centred outcomes, healthcare utilization, 
and cost-effectiveness.

Alongside inclusion of validated frailty measures in prospective 
studies, use of individual participant data meta-analysis (IPDMA) has 
potential to inform targeted treatment with AD-DMTs. IPDMA involves 
the collection, preparation, validation and analysis of the original 
participant-level trial data. It is a cornerstone of personalised medicine 
because it supports evaluation of the interaction between participant 
characteristics (e.g. frailty) and treatment effects (e.g. AD-DMTs) by 
increasing overall statistical power by pooling together data across tri
als, and has considerable potential in dementia and frailty research 
[112]. It has been demonstrated that it is possible to retrospectively 
operationalise frailty measures, typically using the FI, within rando
mised controlled trials of drug treatments across diverse disease areas, 
even if the original intention of the trial was not to identify frailty [113,
114]. This approach has potential to support investigation of the relation 
between frailty, treatment effects, and potential for harm within 
AD-DMT trials. However, although a potentially attractive option, ac
cess to original trial data of AD-DMT trials and the necessary method
ological expertise and resource required for this approach means that 
careful consideration and detailed planning would be required. In par
allel to exploring access to historical trials of AD-DMTs, ensuring that 
future trials of AD-DMTs are designed to support future data sharing and 
harmonisation of data items to support future IPDMA would be a com
plementary step.

Progress in this field will require coordinated cross-disciplinary 
collaboration and the development of dedicated registries integrating 
frailty assessment within routine clinical data collection. Such in
frastructures could provide real-world evidence on treatment safety, 
effectiveness, patient selection, healthcare utilization, and costs. Inte
gration of frailty measures into electronic health records may also 
facilitate their implementation in routine care, although the feasibility 
and validity of automated approaches require further evaluation. Digital 
health technologies, including remote assessment, digital cognitive 
testing, and wearable-derived functional metrics, could improve acces
sibility and longitudinal assessmentwhile reducing patient and caregiver 
burden.

Future studies should also clarify the interplay between frailty, bio
logical markers, and cognitive trajectories, to refine prognostic models 
and support more personalised treatment strategies.

Importantly, the clinical value of frailty-informed AD-DMTs care 
pathway cannot be established from cognitive and biomarker outcomes 
alone; patient-centred outcomes, including functional trajectories, 
resilience to health stressors, quality of life and treatment burden, 
should also be considered.

6. Conclusions

Frailty is a prevalent condition in the general population and con
tributes substantially to the biological and clinical complexity of AD 
dementia. It influences disease trajectories, treatment tolerance, and 
health outcomes, yet has rarely been systematically considered in the 
development or clinical evaluation of AD-DMTs.

At present, evidence is insufficient to determine whether PLwF 
should be systematically included or excluded from AD-DMTs. Frailty 
should not be interpreted as a simple contraindication. Instead, its sys
tematic assessment may provide critical insight into potential treatment- 
related risks and may therefore serve as a clinical compass to guide 
therapeutic decisions and multidisciplinary discussion.

Optimal management will likely require the combining of pharma
cological therapies with tailored multidomain interventions aimed at 

strengthening systemic and brain resilience. Improving physical func
tion, optimizing comorbidity management, and addressing modifiable 
risk factors may enhance treatment tolerance and support patients’ ca
pacity to cope with ongoing neurodegenerative processes. Integrating 
frailty assessment into research, clinical trials, and routine care path
ways may help shift care from a disease-centred to a person-centred 
approach and will be essential to ensure that AD-DMTs and other 
treatments for AD are implemented safely, effectively, and equitably in 
this population.
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