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Should interventions to treat or prevent
Alzheimer’s disease be tested in a population or
as targeted treatment of highly selected study

participants?

Pierre Jean Ousset , Julien Delrieu and Bruno Vellas

Abstract

Symptomatic treatments for Alzheimer’s disease should retain a place in the advanced stages of disease since their
actions on these symptoms, even if not modifying the course of disease, are critical for improving patients’ comfort
and reducing the burden felt by caregivers, especially those facing behavioral disorders. In mild or prodromal
stages, the opportunity to act on specific pathophysiological targets should be considered. These targeted and
tailored therapies have the greatest chance to be active in the early stages of disease, in the context of
heterogeneous pathological mechanisms to be specified by reliable and accessible biomarkers. Finally,
interventional approaches in large populations seem particularly appropriate for prevention strategies.

When implementing preventive and therapeutic strategies
for neurodegenerative diseases with broad demographic
bases, such as Alzheimer’s disease, two options are possible:
directed interventions in large populations recruited on
clinical or epidemiological grounds [1], or a much more
focused strategy offering targeted treatment to study
participants selected on specific criteria, including those
based on recently determined biomarkers [2]. The choice
between these two strategies depends, of course, on the
nature of the drug or intervention offered, in terms of ex-
pected impact, potential side effects and cost [3], but also
on the ease of application of the selection criteria in terms
of availability, acceptance, invasiveness and financial burden
on the patient and society.

Drug interventions offered to large populations of
Alzheimer’s disease patients since the 1980s have been
symptomatic treatments, including acetycholinesterase
inhibitors and modulators of NMDA receptors [4]. This
symptomatic treatment strategy is still widely explored by
the pharmaceutical industry, particularly with regard to
cholinergic drugs, although other approaches are also
being developed, such as drugs acting on the histaminic
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or serotoninergic systems, monoamine oxidase inhibitors,
and so on. One obvious advantage of this type of strategy
is to offer a therapeutic opportunity to a large number of
subjects without the implementation of cumbersome
and expensive means of selection. The selection of these
populations is, in fact, on the basis of standard clinical
criteria [5] or, in the case of preventive measures, on the
presence of clearly identified and easy to spot risk factors
(memory complaints, vascular risk factors, and so on).
This type of intervention requires that we have drugs or
treatments whose efficacy has been successfully demon-
strated on the same type of population; that is, by large
phase III clinical trials of sufficient duration to assess
the sustainability of the effect or the long-term benefits
in terms of effect on symptoms, reduction of morbidity or
impact on the economic aspects of the disease. The pro-
posed treatment or intervention should also be inexpensive
if we want them to be disseminated to a wide population
and to be compatible with health economics policies, given
the demographic importance of the disease and, more
significantly, if we continue with preventive actions for
potentially larger numbers of subjects. Treatments should
also be devoid of major side effects and tolerance must be
compatible with their distribution to an ageing population,
by definition frail, with much comorbidity and many
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associated medications. The disadvantages of this ap-
proach are the exact corollary of the arguments for its
ease of implementation. Recruitment on the basis of
clinical criteria, only applicable in large populations,
induces diagnostic uncertainty inherent to their low
specificity, especially in the early stages of the disease.
Thus, we have seen recently in a phase III study testing
the efficacy of monoclonal antibodies that, even when
selected in expert centers, a significant number of patients
showed no evidence of the pathophysiological mechanism
of the disease, as assessed by amyloid imaging [6,7].
This uncertainty makes risky the proposal of a treat-
ment specifically directed to a supposed process, and
limits this strategy to symptoms of more general deter-
minism or to prevention through action on risk factors
acting on a common pathway. Finally, there remains the
question of the clinical effectiveness of the intervention
and the size of the desired effect. This has given rise to a
debate, not yet fully resolved, on the currently available
symptomatic treatments. Lessons from epidemiology lead
us to believe that this type of strategy is more suited to
prevention through potentially significant impacts of even
small effect size [8].

The second option of providing a targeted drug inter-
vention in highly selected subjects has shown efficacy in
other major disease areas. In the field of oncology, the de-
velopment of tailored therapies, developed in a proactive
and extensive research effort, has led to major advances in
the treatment and prognosis of certain cancers. In the field
of Alzheimer’s disease, this approach concerns essentially
the pathophysiological medications currently under inves-
tigation. Anti-amyloid (for example, immunotherapy with
monoclonal antibodies), inhibition of y- and [-secretases,
or drugs acting on the metabolism of tau are therapies
targeted to a specific point of impact identified by recent

Table 1 Treatment strategies in Alzheimer’s disease
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advances in basic research. If the pathophysiological
hypothesis is correct, these targeted strategies can be
particularly effective provided that the patient’s pathology
is well connected to the target process, with evidence pro-
vided by the presence of a validated biomarker. These in-
terventions are thus inextricably linked to the application
of available biomarkers, protein assays in cerebrospinal
fluid and amyloid imaging [9]. The advantage of this type
of therapeutic strategy is to provide the best chance of
success by using a drug directed at a known causative
target in a given patient. Recent large therapeutic trials
on antibodies have shown that these drugs, when ap-
plied to large populations, show generally insignificant
efficacy but with encouraging results in well identified
subpopulations, especially in the early stages of disease
[10]. The disadvantage of this approach is the difficulty
in obtaining samples for determining biomarker presence
in practice because of the acceptability of methods of ex-
traction (especially lumbar puncture) and cost (for example,
amyloid imaging) [11]. The investment required for the re-
cruitment of subjects must be carefully weighed against the
expected therapeutic effect and potential side effects of
proposed treatments [12,13]. The development of new
biomarkers or improvement of existing techniques together
with standardization of measurements should facilitate
this process [14]. As this strategy is reserved, by definition,
to limited populations, it is questionable in terms of phar-
macoeconomics and, if proven effective, must be assessed
in thorough studies. In addition, the selection of study
participants for these procedures requires a significant
change in the attitude of the general population with re-
gard to Alzheimer’s disease and therapeutic innovation.
Today we see the difficulties of recruiting for clinical trials
involving new therapeutic approaches and requiring com-
plex examinations for selection and safety. The proactivity

Drug/intervention Population

Selected volunteers

Advantages Large number of treated subjects

Easier to identify (no biomarker required)

Disadvantages

a benefit at the population level)
Frail population
Diagnostic uncertainty

Variability of size effect

Proposal for future

treatment strategies stages of Alzheimer's disease

Prevention (multidomain intervention)

Biomarkers could be considered as outcome for evaluating

the impact on disease-relevant pathophysiology

Cost of intervention (necessity of large intervention
in terms of subject number and duration to obtain

Symptomatic treatments for clinical (mild to severe)

Targeted intervention
Evidenced pathophysiological mechanisms (biomarkers)
Larger benefit at the individual level

Limited number of subjects

Necessity of biomarkers (availability, acceptability, standardization)
Cost of biomarkers (for example, amyloid imaging)

Strength of evidence is highly dependent on the validity
of pathophysiological hypothesis

Tailored intervention for prodromal and very mild
Alzheimer's disease

This kind of targeted prevention study using expensive
treatment interventions and outcome measures could serve
as proof of concept to stimulate cheaper interventions
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that promoted cancer research should be copied in the
field of neurodegenerative diseases. This requires the
development of truly effective treatments with suffi-
cient safety as well as an improvement of the technical
means of diagnosis.

Conclusion

In conclusion, we can try to schematize the future of
Alzheimer’s disease treatments (Table 1): symptomatic
treatments should retain a place in the advanced stages
of the disease since their actions on these symptoms,
even if not modifying the course of disease, are critical
for improving patients’ comfort and reducing the bur-
den felt by caregivers, especially those facing behav-
ioral disorders. However, many patients with late onset
dementia have mixed pathology, including Alzheimer’s
disease and vascular disease; therefore, lifestyle and
medication interventions to address risk factors might be
beneficial. In mild or prodromal stages, the opportunity to
act on specific pathophysiological targets should be
considered. These targeted and tailored therapies have
the greatest chance to be active in the early stages of
disease, in the context of heterogeneous pathological
mechanisms to be specified by reliable and accessible
biomarkers. Finally, interventional approaches in large
populations seem particularly appropriate for prevention
strategies. However, drugs or interventions based on obser-
vational/epidemiological studies for Alzheimer’s disease or
dementia have not met with success. Validated interven-
tions that are inexpensive and readily acceptable, such
as physical and cognitive exercise or prevention of car-
diovascular and metabolic risk factors, are a first level
of action to consider, ideally integrated in multidomain
intervention programs encompassing the synergistic
action of these strategies [15].
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