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Corresponding e-mail: timothy.daly@sorbonne-universite.fr Canevelli and colleagues' insightful Editorial highlights the untapped prognostic and therapeutic value of frailty to dementia [START_REF] Canevelli | Could there Be Frailty in the Discrepancy between Lesions and Symptoms of Alzheimer's Disease?[END_REF]. Their insight into frailty, understood as cumulative health deficits, offers scope for a broad research programme into how events outside the brain shape dementia outcomes via different mechanisms (Table 1). Such a programme offers the field an alternative to the dominant Alzheimer's Disease (AD) neuropathology research programme and invites greater study of, and action against, health disparities and deprivation.

Prognostic value Therapeutic value

Frailty as a mediator between AD lesions and symptoms

The "probabilistic amyloid hypothesis" where frailty increases the penetrance of Aβ-mediated neurodegeneration [START_REF] Frisoni | The probabilistic model of Alzheimer disease: the amyloid hypothesis revised[END_REF].

RCTs studying the relationship between physical activity etc., cognition, and AD pathology (3).

Frailty as an independent risk factor for dementia

The "strong link" between frailty and Alzheimer's dementia "even after considering degree of neuropathology" (4).

The worldwide FINGERS initiative of multi-domain interventions with older adults (5).

Table 1 -A frailty framework for dementia based on Canevelli et al.'s Figure 1 (1)

and other recent literature.

While the prognostic and therapeutic value of targeting AD neuropathology in patients with dementia is indeed still unknown, it remains the dominant therapeutic approach. However, beyond neuropathology, frailty indices offer long lists of potential targets or proxy targets for improving dementia outcomes. We could make use of the wisdom of the expert and informed patient majority to distribute research capital between putative targets in ways respectful of scientific pluralism and plausibility [START_REF] Daly | The informed majority could help make research into Alzheimer's disease fairer and more efficient[END_REF].

Yet there is an epistemological issue for such a research framework. The plural nature of cumulative health deficits appears to lend itself to multi-domain interventions. But I would argue that combining treatments before validating them is a mistake, because such an approach makes it impossible to infer active ingredients in a treatment recipe [START_REF] Daly | An Argument for Simple Tests of Treatment of Alzheimer's Disease[END_REF]. We ought to use simple tests of treatments for frailty before combining them. To conclude, we should be ambitious about the study of frailty for dementia, but also about action against frailty from a public health point of a view, well beyond individualistic late-life interventions. There are very broad determinants of brain and bodily health across the entire lifetime, and an adequate response to them should include action at a society-wide level against deprivation, inequalities, and structural and social determinants of health [START_REF] Daly | The vital need for action against the social determinants of frailty[END_REF].

For

  example, Pérez-Zepeda and colleagues recently showed improved frailty outcomes in the intervention group of an RCT with adults over 75 undertaking physical exercise (8), thus contradicting the therapeutically pessimistic notion that only multi-domain interventions can improve elderly health outcomes. I would argue that establishing whether single-domain frailty interventions can lead to therapeutic improvements in dementia should be a priority for a frailty framework of dementia, given the problems of targeting AD neuropathology on one side and the interpretative issues associated with multi-domain interventions on the other. Müller and colleagues' finding that in families with rare and deterministic familial AD, long-term physical exercise meant for up to 15 more dementia-free years (9), should make us optimistic about the impact of interventions, even though associations are not interventions.
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