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Memory center: The Lausanne model
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Abstract
We present the multidisciplinary approach toward the diagnostic and treatment of patients with cognitive complaints
adopted within the Leenaards Memory Centre at the University Hospital of Lausanne in Switzerland. Our strategy
combines clinical evaluation using standardized neuropsychological, biological, imaging, and genetic biomarkers, together
with an integrated approach to care of the patient and his/her caregiver(s) that takes into account the individual envi-
ronmental and socioeconomic circumstances. Tightly integrated with the clinical process is a centralized electronic
information system—called CLEMENS—that maintains a database of detailed records of assessment results, actions, care
plans and biomarker and imaging data of consulting patients. The CLEMENS system provides the translational bridge
between the clinical activity and its projection into and from clinical research, enabling the in-depth and multivariate
evaluation of all clinically measured aspects. We discuss how research outcomes can feed back into the clinical activity,
allowing for more accurate patient evaluation, diagnostic stratification, and care
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Introduction

The Leenaards Memory Center (LMC) at the University

Hospital of Lausanne is a clinical multidisciplinary ambu-

latory service that cares primarily for patients affected by

memory or cognitive impairment that may be precursory or

predictive for Alzheimer’s disease (AD) or other types of

cognitive disorders. The center focuses on early diagnostic

of cognitive decline primarily in the elderly population and

on treatment, care, and long-term follow-up. The LMC is

also a translational center in which advanced clinical

research programs are closely intertwined with state-of-

the-art clinical practice.

The LMC has been established and is being funded

through the joint financial efforts of the health authority

in Canton of Vaud, the University Hospital of Lausanne,

and the Leenaards Foundation. The center is leading a net-

work of regional centers under the auspices of the cantonal

and regional health authorities, with memory centers

located at Yverdon-les-Bains, Vevey, and Rolle, each cov-

ering distinct population areas. The network of memory

clinics has been established within the framework of the

cantonal Alzheimer program, which aims to improve diag-

nostic, care, and prevention of dementia and its negative

social impacts on the elderly population.

A network of multidisciplinary
memory centers

One of the main aims of the creation of the network of

memory centers (for which the LMC has a coordinator role)

is to establish and put in practice a common set of
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procedures and standards for clinical evaluation, patient

diagnostic, referral, and follow-up. The ultimate goal of

this approach is to ensure equality in terms of quality of

care across the geographic area of the canton for the con-

cerned population. Taking into account the specificities of

local and regional health-care structures, the strategy of the

network is to introduce a multidisciplinary approach that

involves specialists and professionals from all specialties

concerned in the care act.

Within each center, neurologists, psychiatrists, geriatri-

cians, and neuropsychologists consult patients and contrib-

ute to the multidisciplinary assessment. Each center has at

least one associated liaison nurse who is in charge of coor-

dinating the communication between the patient, his/her

caregiver(s), his/her general practitioner, and health and

socio-economic institutions such as care homes or social

assistance providers. Centers may also benefit from the on-

site presence of social assistance and psychological assis-

tance specialists. The clinical staff participates in regular

(daily at the LMC) multidisciplinary meetings where indi-

vidual patient cases are discussed. These colloquia enable

communication between professionals and foster experi-

ence and knowledge sharing to optimize individual

patient’s case assessment.

Similar to the LMC, but to a smaller scale, the regional

centers are structured as multidisciplinary entities where

medical professionals of distinct specialties may bring their

individual contribution to each individual case diagnostic

and treatment. The LMC counts an overall number of 40

members of staff and coordinates the activity of the

regional centers that altogether employ a similar number

of staff. Complex cases are discussed in joint meetings, and

cases from the regional centers may also be evaluated by

the LMC staff either on-site or at the LMC for more in-

depth, complementary investigations (genetics, molecular

imaging, and biomarkers).

The LMC and the regional centers cover a population

basin of over 750,000 permanently resident individuals, out

of which approximately 170,000 are 60 years of age or

older. Annually, in average over 950 patients consult at the

LMC, out of which 50% are new cases. The combined total

number of patients consulted within 1 year by the three

regional centers is similar to that of the LMC.

The function and operation of the LMC is similar to and

takes model from a number of other memory clinics in

Switzerland, Europe, and across the world. In Switzerland,

the Association of Swiss Memory Clinics1 joins a number

of memory clinics, ranging from local practices to larger

centers present in each of the major university hospitals

(Lausanne, Geneva, Zurich, Basel, and Bern), but operating

models may differ from canton to canton. The network of

memory centers in the Canton of Vaud is similar to the

French model setup following the national Alzheimer plans

(2001/2004, 2004/2007, and 2008/20122), where

university-level centers lead and coordinate regional cen-

ters that provide a proximity mission for the diagnosis and

monitoring of patients. Regional memory centers are a

second-level consultation (after the GPs). The university-

level center, in addition to being a second-level center in

itself, acts at a third-level as a resource for centers and

specialists in the region in complex diagnostic situations

(e.g. for young onset cognitive disorder and atypical

dementia) or for inclusion of patients in research protocols.

Pursuing translational research

In parallel to its clinical activity, the LMC is pursuing its

academic role not only through training of junior medical

doctors and neuropsychologists but also by participating

within a number of research projects in the field of neuro-

degeneration. The latter develop thanks to the input of

dedicated scientists specialized in clinical research.

Research protocols span a wide spectrum, from clinical

trials of new pharmaceutical drugs in phase 2 and 3 to

prospective observational studies of patients and their care-

giver(s) as well as to retrospective studies investigating

existing patient data and biomarkers in research of novel

diagnostic methods and improving approaches to care. In

particular, retrospective research relies on the CLEMENS

database registry that records the clinical events and out-

comes related to care within the clinic. The LMC also

shares facilities with the Neuroimaging Research Labora-

tory of UNIL3 which provides access to a 3-Tesla Siemens

MRI scanner exclusively dedicated to neuroimaging

research, located in the same building as the LMC.

A number of institutes around the world follow similar

approaches of combining patient care and long-term

follow-up of dementia patients with clinical research

backed by computerized multimodal patient registries. In

Europe, we note the Alzheimer Center of the VU Univer-

sity Medical Center in Amsterdam.4 In the United States,

the National Institute of Aging,5 part of NIH, funds a net-

work of Alzheimer’s Disease Research Centers; the Oregon

Health & Science University’s C. Rex and Ruth H. Layton

Aging and Alzheimer’s Disease Center6 is one of the cen-

ters of reference in the network.

In the rest of this article, we present an overview of the

clinical assessment protocols implemented at the LMC and

the patient evaluation and care process. We continue by

presenting the CLEMENS project and aspects related to

information collection and management within the clinic.

We conclude by presenting several translational research

projects empowered by the CLEMENS database and their

potential contribution toward improving patient care.

Clinical assessment of cognitive
impairment in the elderly

The primary operating vision of the LMC and of the

affiliated memory centers within the canton is to act as

second-line specialist centers treating patients referred by

first-line medical professionals. The majority of patients
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are referred to the LMC by family doctors or other special-

ists in the area who request a consultation at the memory

center to assess signs of cognitive decline or impairment.

At the same time, roughly a quarter of LMC’s patients

arrive through referrals from other Centre Hospitalier

Universitaire Vaudois (CHUV) clinical units, mainly the

Neurology Department. The LMC is an ambulatory care

center; for the rare cases, where hospitalization may

be required following a consultation, patients are referred to

the appropriate structures at CHUV or within the area. In

addition, the LMC provides neuropsychological and neuro-

logical consultations for hospitalized patients within CHUV;

these are routinely performed within the geriatric and read-

aptation unit and carried out on request within other units.

We illustrate a synthesized view of the patient assess-

ment and treatment workflow within the LMC in Figure 1,

where, for brevity, a number of optional decision points and

steps are omitted. Dashed lines within the workflow iden-

tify optional elements. We outline the main steps below.

A multidisciplinary medical team from the LMC per-

forms an initial screening of consultation requests before a

patient is seen—this includes, at the minimum, an assess-

ment of the medical concerns by a doctor of the team (case

competence and medical history) and a care network

assessment by the liaison nurse (existence of caregiver or

social network and/if social intervention is required). The

multidisciplinary team also decides if the case merits the

attention of a particular specialty (be it neurology, psychiatry,

or geriatrics) which will be charged with carrying out the

initial consultation.

Should a consultation request be accepted (which is the

vast majority of cases), a series of visits are planned. These

begin with an initial clinical consultation by a medical

doctor. Following the consultation, an initial feedback let-

ter is written to the requesting doctor and, in general, the

multidisciplinary assessment follows with:

� in-depth neuropsychological evaluation with a neu-

ropsychologist, typically carried out over one or two

1-h sessions (70% of patients);

� MRI brain imaging (40% of patients) or other neu-

roimaging investigations (PET/CT scan using either

FDG or pathology-specific ligand—7% of patients);

� blood tests (50% of patients) and CSF tests (10% of

patients); and

� consultation by the liaison nurse or social assistant

with the primary caregiver/family (35% of cases).

The results of these assessments are distilled in a

“feedback” meeting where a diagnostic is communicated

to the patient and a therapeutic and care plan is established.

This information is further transmitted in a letter to the

general practitioner who requested the consultation.

According to the care plan defined, follow-up control visits

are planned at regular intervals of 1 year, however extra

visits may be planned depending on specific needs, such

as monitoring medication or other specialized treatment.

Control consultations may be accompanied by reevalua-

tions on all aspects (neuropsychological, imaging, and

social), following a similar format of the initial evaluation.

Figure 1. Clinical assessment workflow.
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A proportion of 50% of new patients are seen for at least

one control consultation following the initial evaluation.

Evaluation methods and tools. The initial clinical interview

identifies the type of cognitive and/or behavior complaint.

In addition to a complete anamnesis, a set of core tests are

performed to characterize the complaint (QPC7) and to

assess functional autonomy in daily life activities (BADL

and IADL,8 DAD-69), mood (HAD10), and global cogni-

tion (MoCA11). These core tests are used as screening tools

in advance of a more detailed neuropsychological assess-

ment that performs a thorough evaluation of all cognitive

functions. In addition, a complete neurological examina-

tion is performed. Its aim is to identify the presence of

parkinsonism (often present in dementia with Lewy bodies

(DLB), PSP, and DCB) or of a focal deficit (often present in

vascular disorders) which are typically not present in AD.

This initial examination makes it possible to classify the

severity of cognitive impairment and its functional reper-

cussion as subjective complaint, minor disorder or major

disorder (in agreement with DSM 5 classification). In par-

allel to the patient’s evaluation, there is an evaluation of the

caregiver’s needs as well as his/her burden linked to the

patient’s health situation, (Zarit12), and interventions are

prioritized accordingly.

The neuropsychological exam assesses clinically and

formally all cognitive functions, in-line with the guidelines

established by the Association of Swiss Memory Clinics.

The formal testing includes an assessment of the main

memory systems: episodic memory (RL/RI 1613, Doors

and People test14), short-term and working memory (digit

span, forward and backward, and spatial span), and seman-

tic memory (Pyramid and Palm tree test,15 Becks16). Lan-

guage is clinically analyzed and controlled at minimum by

a naming test (BNT17) and a verbal fluency test. Executive

functions are assessed by tests of inhibition control

(Stroop18), mental flexibility (TMT A and B19), and pro-

gramming (Luria alternating series20); verbal fluencies are

also interpreted in this section. Praxis are evaluated using a

short battery (“batterie brève d’évaluation des praxies

gestuelles”) and gnosis by the perception of entangled fig-

ures (BEN GEREN21) as well as by several subtests of a

complete battery (VOSP22). Finally, elements of social

cognition (recognition of emotional states and of the

“Faux-Pas”) are evaluated through the Mini-SEA battery.

These outline the typical collection of tests administered to

the LMC patients; additional tests or alternative tests may

be used depending on the patient.

The neuropsychological assessment aims to identify the

predominant cognitive deficit (classically amnestic in typ-

ical AD or dysexecutive in frontotemporal dementia

(FTD)) or the cognitive pattern at the earlier stage of the

disease (minor disorder and mild dementia); in general, a

diffuse cognitive disorder is observed at the later stage of

major cognitive disorder (moderate and severe dementia).

The comparison of clinical and structural (MRI)/func-

tional (FDG PET) imaging data helps to give a topographi-

cal diagnosis of neurodegenerative disorder with the level

of probability in agreement with validated criteria for each

entity (e.g. amnestic syndrome and hippocampus atrophy/

hypometabolism in probable typical AD, executive dys-

function and frontal atrophy or hypometabolism in FTD).

In cases suspected of AD, we use CSF biomarkers (amy-

loid A�42, total, and phosphorylated Tau) to improve the

level of proof for the etiological diagnostic, particularly for

patients with atypical symptoms or for patients with cog-

nitive impairment less than 60 years of age. In rare cases,

genetic test are performed in suspected patients with

inherited dementia (AD, FTD, ALS-FTD, and CADASIL).

Outcomes of the evaluation are to communicate the

diagnosis to the patient and his/her caregivers/relatives and

to inform his/her general practitioner, to establish a care

and psychosocial plan, and to initiate appropriate medical

follow-up. Where suitable, patients are also proposed to

participate in ongoing research protocols—whether aca-

demic or therapeutic research—depending on individual

circumstances and compatibility with inclusion criteria.

The CLEMENS project and operational
aspects of data collection

The inception of the LMC has been paralleled by the cre-

ation of an associated database of clinical records of

patients consulting within the center. In the context of the

generally slow and largely insidious development of cog-

nitive impairment, the long-term follow-up of patients is

necessary and can be of practical use only in an environ-

ment of accurate record keeping and monitoring of clinical

parameters. In this digital age, we can benefit from the

existence of electronic health record systems (EHRs) that

automate the tasks of managing and consulting patient files.

Such systems must be complemented with data recording

procedures that are regular, routine and accurate, and fit

within the limited resources of time and attention of clinical

staff. The CLEMENS project is centered on the creation,

maintenance, and management of the clinical records

within the LMC.

In comparison to other standard cohort approaches, the

distinguishing aspect of the CLEMENS registry is that it

relies solely on medical data acquired as part of the clinical

routine, meaning no additional data collection tasks are

introduced and no additional tests or measurements are

performed beyond what is prescribed by the medical staff.

The key driver toward this approach is economical: Costs

are being kept at a minimum by limiting/reducing addi-

tional effort required, which also is beneficial to ensuring

the long-term sustainability of the project. On the other

hand, the result of this approach is that there is no certainty

on the availability of particular data points for each indi-

vidual patient. As each patient’s timing and planning of

appointments as well as care and evaluation plan evolves
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depending on its individual circumstances, a level of varia-

bility in the collected data is to be expected. Nevertheless,

the data accurately record the actual clinical events and the

measurements available to the medical practitioner in his

routine activity and are free of bias that may result from

preestablished selection criteria or other inclusion limita-

tions that may be present in traditional cohorts.

To comply with existing ethical and legal regulations

and to ensure the protection of the privacy of patient’s

medical data, a charter of usage and management of

CLEMENS data has been established and approved

together with the cantonal ethics committee and the hospi-

tal medical directorate. Patients consulting at the LMC are

routinely informed of the research being carried out within

the center and within the hospital at large and are solicited

to participate in the Lausanne Biobank Project23 and pro-

vide a general consent to the reuse of clinical data in the

research, without their decision having an impact on their

future care within the center. When patients provide their

consent, their data may be used for retrospective research

purposes under protocols approved by the cantonal ethics

committee.

The approach taken by CLEMENS for the reuse of

medical record data in clinical research is in itself well

known.24,25 The same approach has been and is being taken

at pan-European scale by a number of initiatives on creat-

ing similar data and biobanks oriented toward dementia

research. We list the DESCRIPA study,26 EPAD27, and

EMIF-AD28 as notable projects.

Data collection instruments. The CLEMENS project inte-

grates data acquisition tools within the clinical process

through intuitive web-based interfaces that facilitate the

recording and consultation of data at key points in the

clinical process. The data interfaces are accessible to clin-

ical staff within the secured hospital network, allowing

mobility and flexibility of access irrespective of the device

used, while maintaining security and data confidentiality.

To minimize the effort of data collection, electronic

forms are attached to key tasks or key time points in the

assessment workflow such as:

� Consultation request screening: The system collects

primary entry point data, including information

about the main complaints, known co-morbidities,

known medications, and other aspects relevant to the

initial case evaluation. We also record estimated

time of onset as well as other operational aspects

(location, date of entry, etc.).

� Multidisciplinary meeting: At each visit of the

patient, the system records key conclusions of the

multidisciplinary assessment, changes observed

since the last visit, core neuropsychological and

screening tests (MoCA, BADL, HAD, etc.), coded

diagnostic, and key follow-up decisions such as

referral to other services or investigations.

� Psychometric testing: A dedicated form records

detailed results of the neuropsychological evalua-

tion. Along with patient education level data, it

allows for interactive entry of score values that is

context-dependent on complex test branching logic,

adapting to patient’s age, sex, education level, and

other parameters. The system automates the gener-

ation of a formatted table of results that is included

in the examination report.

� Liaison nurse intervention: The form captures key

data concerning the social and quality-of-life situa-

tion of the patient and the burden on caregiver(s).

In addition to these data dedicated to the memory clinic

assessment, medical staff has access to the hospital-wide

EHR system that includes a wide range of clinical infor-

mation including additional assessment forms, editing and

management of medical letters as well as access to imaging

results, laboratory tests, and other relevant medical data.

All these data are being retrospectively included in the

CLEMENS database.

BNA diagnostic coding model

To accurately record the result of the clinical assessment

process, we have sought a structured model for recording

patient diagnosis. While a coding system such as ICD-10 is

widely used at the Lausanne University Hospital and else-

where, we consider it relatively insufficient for describing

the details of cognitive impairment, in particular the obser-

vable psychometrics and the potential etiologies involved

in the apparition and development of cognitive disorders

and dementia.

To address this issue, we have adopted a model created

for the French Alzheimer National Database (BNA),2,29

which describes the diagnostic on three axes:

� Stage: be it major, minor, subjective complaint or of

other nature;

� Syndrome: whether memory, language, visual or

executive functions are predominantly affected, or

whether a diffuse form is observed; and

� Etiology: a choice of up to three contributing etiol-

ogies can be selected, given a panel of 43 etiologies

predominantly present in the typical population of a

memory clinic.

The panel of etiologies includes typical neurodegenera-

tive diseases (Alzheimer’s, Parkinson’s, DLB, PSP, FTD,

etc.) as well as vascular-related lesions (be it diffuse or

focal), other causes of lesions (metabolic, traumatic, infec-

tious, and toxic) or psychiatric disorders or neurodevelop-

mental disorders.

To bridge between the BNA codification and the ICD-

10 standard, we have implemented a translation method

that allows the clinician to directly map a BNA diagnostic

into a corresponding set of ICD-10 codes. This mapping is

Damian et al. 5



performed in a guided fashion—starting from a complete

BNA model, the system proposes a set of compatible ICD-

10 codes that are then individually validated by the clin-

ician. This process accelerates data entry by limiting the

scope of the search in the vast ICD-10 structure and by

directing the user to what typically is a small set of com-

patible codes. A screenshot of the interface deployed to

accomplish this task is presented in Figure 2.

Diagnostics are coded and updated within the daily mul-

tidisciplinary meetings for each visit of the patient. This

approach ensures all participants involved in the care act

agree with the diagnostic decision; it also promotes the

internal validity of the proposed diagnostic with the use

of current validated criteria.

The CLEMENS database in numbers

Since its creation in 2013, the CLEMENS registry has col-

lected data of more than 2700 patients of the center span-

ning over 10,000 consultations. Patients are added at a rate

of approximately 50 new patients per month. To date, the

database includes over 45,000 psychometric tests scores as

well as images for approximately 1000 MRI scans, 4000

blood sample, and 280 CSF sample analyses. Over 7000

medical letters and 2000 neuropsychological reports are

included in hypertext form.

To complement data acquired in a structured fashion

using process-oriented forms, natural language text from

free-text fields or medical letters is also included in the

database. Natural language text is indexed and searchable

using a manually curated terminology set that reflects the

key medical concepts used in the clinic. We have thus

created a vocabulary of over 4000 distinct concepts with

approximately 50,000 synonyms structured within an

ontology that creates groups of high-level concepts such

as medical observations, treatments, interventions as well

as parameters such as anatomical locations, stages, sever-

ity, and so on. The 700,000 text paragraphs within the

database are indexed using this terminology set allowing

for faceted search and classification.

Translational research and the
CLEMENS database

The wide range of parameters recorded within the database

allows for multivariate approaches of retrospective analysis

of the data. Several research projects have received ethical

approval and are being carried out and we discuss two

examples below.

The CLEMENS/PACS-MOLIS project: Impact of
imaging and biological biomarkers on the diagnostic
of memory impairment

The CLEMENS/PACS-MOLIS project involves the long-

term evaluation of the contribution of various imaging and

biological biomarkers in the clinical diagnostic and early

detection of dementia. The project is specifically investi-

gating the contribution of brain morphometry tools such as

MorphoBox.30 The MorphoBox tool provides automatic

segmentation of the brain structures and calculates individ-

ual volumes for each brain region. A volume deviation

estimate is provided by comparing measured volume with

matching age and sex volumes from the ADNI dataset.

Volume deviation is calculated and visualized in a color

scale, which allows the rapid identification of atrophic

regions. An example visualization is provided in Figure 3.

We include patients over 45 years of age who have given

their general consent to the reuse of data and had a con-

sultation and diagnostic at the LMC and brain MRI per-

formed at CHUV with the associated brain morphometry

data. At the end of 2016, a dataset for 699 subjects has been

released for analysis. The dataset includes basic demo-

graphics, brain morphometry, clinical psychometrical

scores, and diagnostic classification according to severity

Figure 2. BNA coding interface with ICD-10 mapping
(in French).

Figure 3. MorphoBox visualization of brain segmentation and
volumetric deviation.
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and type of cognitive decline (Alzheimer, MCI, subjective

complaint, with or without confounding comorbidities such

as vascular, psychiatric, or other risk factors).

Preliminary analysis indicates a strong correlation

between atrophy in specific brain regions (measured in

terms of volume deviation from ADNI controls) and cog-

nitive impairment; specificity can be obtained to distin-

guish between the various categories of diagnosis.

Analysis of the dataset is ongoing with the aim to validate

an automated image analysis tool that can assist the clin-

ician in the diagnostic decision.

Comparison of poly-medications in the CLM
population and the Lc65þ cohort

The project carried out with a master’s student in medicine

involves the evaluation of comorbidities and medications

within the LMC patient population. The project aims to

parallel recent research on poly-medication within the

senior Canton Vaud population based on the Lc65þ
cohort.31,32

The project included the semiautomated and manual

review of over 15,000 medication labels (products, ingre-

dients, or generic terms such as “anti-depressant”) and their

classification according to the WHO Anatomic Therapeutic

Chemical drug classification (ATC). We identify medica-

tion labels within medical text, and focus, in particular, on

specific sections of medical letters that list the current med-

ications of the patient. Our evaluation of the quality of the

data extraction has established an F1 score of 97%, which

we consider highly accurate.

To date, data from the period spanning 2013 to 2016

has been exported for a subset of 447 patients for statisti-

cal analysis. Preliminary results indicate a significant

level of hyper-medication within the LMC population in

comparison to group-level, age- and gender-matched

members of the Lc65þ cohort; this increased medication

consumption involves a majority of domains of the ATC

drug classification. The analysis and interpretation of the

data is ongoing.

Concluding remarks

The creation of CLEMENS as a systematic database of

patient records empowers translational clinical research

within the LMC and facilitates the long-term follow-up and

evaluation of clinical decisions and processes. It enables

the emergence of research hypotheses, the creation of clin-

ical studies, and the selection and identification of potential

participants based on the existing clinical activity. On the

reverse, results, tools, and conclusions of clinical research

can quickly be applied into the clinic connecting to existing

data and systems.

We are pursuing efforts to distribute the information

systems supporting CLEMENS to the regional memory

centers in the Canton of Vaud to enable distributing the

data collection and increase the coverage of patients within

the registry. Our goals are to ensure a uniform recording of

data across the canton, and we are discussing with other

homologous Swiss centers about adopting unified models

of evaluation and data collection. Our work also contributes

to the Human Brain Project33 with which we closely colla-

borate through the provision of research data and expertise.
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https://www.unil.ch/lren/en/home.html (2017, accessed 10

March 2018).

4. van der Flier WM, Pijnenburg YA, Prins N, et al. Optimizing

patient care and research: the Amsterdam Dementia Cohort. J

Alzheimers Dis 2014; 41: 313–327. DOI: 10.3233/JAD-

132306.

5. National Institute of Aging, https://www.nia.nih.gov/ (2018,

accessed 10 March 2018).

6. The OHSU C. Rex and Ruth H. Layton aging and Alzhei-

mer’s disease center, http://www.ohsu.edu/xd/health/ser

vices/brain/getting-treatment/diagnosis/alzheimers-aging-

dementia/index.cfm. (accessed 10 March 2018)

7. Thomas Antérion C, Ribas C, Honoré-Masson S, et al. Le
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