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The disease of the century: Why?

a disease described in 1906 in the presenium
and combined in 1976 with senile dementia

a disease of the person, the family and the
society

whose frequency increases exponentially with
age,

which has become a public health issue in the
last 20 years due to the aging of the population
in developed countries
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Alzheimer: a disease of the brain
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Mais ces fibres sont organisées en routes et en autoroutes qui apportent et échangent des informations qui sont traitées dans des MODULES spécifiques.
Ces voies existent et sont fonctionnelles: TT de l’information.  Il faut les alimenter leur apporter de l’information le plus svt possible. Plus l’information est riche, plus elle va solliciter des réseaux multiples. Arroser le cerveau, bombardez le




Different modules involved in specific intellectual functions




4 NOV 1906
Psychiatry Meeting (Tiibingen)

Alzheimer’s
disease

* Memory disorders

* Disorientation

* Comprehension deficits
* Language disorders

* Behavioral changes

* agitation/agressivity

* Paranoia

e Hallucinations
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1984 1) The NINCDS-ADRDA Criteria : a 2-Step Process

— Dementia of the Alzheimer type
o AD In favor:

Cognitive assessment
MRI

Threshold of
dementia
In favor:
* Loss of autonomy
* Impaired ADL: transportation,
phone, pills, budget

McKhann et al, 1984



2) AD is a rather homogeneous disease

 Typical AD starts as a progressive amnesic disorder, in relation with an
early involvement of the hippocampus
= prodromal stage

Braak et Braak Neurobiol Aging 1997

* secondarily associated with other cognitive (language, gestures, orientation,
visual recognition...) /behavioral (apathy, aggressivity...) changes in relation
with the diffusion of lesions to neocortical areas
= dementia stage



3) Early hippocampal atrophy

anterior

MA mild stage MMS = 24
Hippocampus 25%

Lehericy et al.,1996




Memory complaints do not always mean AD

Self-rating of memory functions
Michon et al., 1994
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Memory complaints do not always mean AD

»memory complaints: a very frequent symptom in general population
» memory complaints: not correlated with performance in tests

»memory complaints: often result from attention disorders, as in:
= depression
= anxiety
= professional stress
= drugs
= sleep disorders ans sleep apnea
=" normal aging
» memory complaints may also be related to a neurodegenerative disease



FrontoTemporal
dementia

memory disorders

Vascular disorders

Specific deficits / specific memory tests



Distinguishing memory disorders
from attention disorders
Dubois and Albert, Lancet Neurology, 2004

Registration Storage Retrieval

Attention Temporal lobe Frontal lobe
(depression) (AD) (aging)
- -
Control of Facilitate the
encoding 2 retrieval

with cueing with cueing




The specific pattern of AD memory disorders can be
identified with cueing

e \Very poor free recall e Very poor free recall
Cueing

e total recall is not normalized e total recall is normalized

= hippocampal involvement = no hippocampal involvement

(storage deficit) (retrieval deficit)



4) Discovery of biomarkers of AD

CSF:
- Abeta
- tau levels

Deitez M Molecular N-I:
Tau protein - amyloid-PET
- tau-PET

(W Research aiteriafor the diagnosis of Alzheimer’sdisease:
revising the NINCDS-ADRDA aiteria
Buno Dubois”, Howard HFddman", Qaudia Joova, Seven TDekosky, Fascale Barberger-Gateau, JHirey Qummings André Ddacourte

Douglas Gilado, Serge Gaut hier, Gregory Jdoha, Kenidhi Meguro, Jbhn OBrien, Rorenae Paxquier;, Fhillippe Fobert, Martin Russor, Seven Sallovay,
Yéakov Sam, Ader Mssr, Fhilip Sheltens



Biological signature in the CSF

Soon in the blood ?

Plasma biomarkers:
20 X lower concentrations

* Mass spectrometry
* Elisa digital (Simoa-Quanterix)
* Immunomagnetic reduction

| * Need for ultra-sensitive technologies:

Decrease A beta
Increase Tau et P-Tau

P_ptau
N w S (3] (=2] ~

(invasive)
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5) DM drugs are active on the brain amyloid load

Bapineuzumab Gantenerumab Aducanumab

“Rinne J. LN, 2010
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..not on symptoms in demented patients!

The conceptual shift

To treat as early as possible...
To treat at a preclinical stage of the disease...

ose
Placebo 1 mg/kg 3 mg/kg 6 mg/kg 10 mg/kg

I
M 26 weeks II

M 54 weeks

Sevigny, 2016



DMTs clear brain amyloid plaques

CENTILOIDES
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Adjusted Mean Change from
Baseline (XSE) in ADCS MCI-ADL

Slowing down disease progression with Lecanemab

LS mean
difference at
18 months: -0.451

27% slowing
== Placebo
= | ecanemab

by lecanemab
at 18 months

e, M,
* p <0.05; ** p <0.01; *** p <0.001; **** p <0.0001
I I | I | I
0 3 6 9 12 15 18
Visit (months)
(N) Placebo: 875 849 828 813 779 767 757

(N) Lecanemab: 859 824 798 779 765 738 714



6) Identification of AD patients at early stages

* By introducing the concept of prodromal AD and preclinical AD

* By introducing the concept of « amnestic syndrome of hippocampal
type »
* By proposing the 5W test

* By developing a digital application for screening memory in real life
* By including biomarkers in the definition/diagnosis of the disease



The « 5-Word » test

>a 2 mn test

» with 2 stages :

learning phase : learning score (/5)

memory assessment : memory score (/ 5)

Museum
Lemonade
Grashopper
Sieve

Lorry




Sensitivity and specificity

« 5 word » score

<10 =10
AD (n=86) 78 8
« functional » (n=126) 16 110

Sensitivity =91 %
Specificity = 87 %

Dubois B et al, NPM, 2002



Development of a digital tool for testing cognition
at distance

Elaboration of « santé-cerveau » by Mindmaze
Available on Tablet or computer
CE certification, using a secure Web platform (www.curapy.com)

Consisting of:

e Short questionnaires
* Memory complaints
* Mood
e 3 short tests:
e Episodic memory: 5Word Test
* Tail Making Test A&B
* DSST



http://www.curapy.com

Validation Study

164 patients:
* 49 with AD : Prodromal 24 and Mild AD 25
e 15 with other degenerative diseases

(165 cognitively normal controls :
e with no complain (31)
e with memory complain and BM(-) (32)
e with memory complain and biomarkers (+) (2)

Al 129 subjects underwent both the Digital tool and a comprehensive
neuropsychological battery at the IM2A



Results

Diagnostic concordance Correlations

5 Word Test / FCSRT

Sensibilité 95,3% 10.0 -
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Feuil1

		numéro		grouppe		5 mots		DSST bonne sréponses		synthèse		remarques		MMS		BREF		RLRI

		001-009		Controle (BNP normal  sans BM)		10		32						29		18		48

		001-010		Controle (BNP normal  sans BM)		10		44						29		18		48

		001-011		Controle (BNP normal  sans BM)		10		25						30		18		48

		001-012		Controle (BNP normal  sans BM)		10		37						28		18		48

		001-013		Controle (BNP normal  sans BM)		10		35						30		18		48

		001-014		Sain (BNP normal et BM neg)		10		28						28		16		47

		001-015		Controle (BNP normal  sans BM)		10		31						29		17		48								 						CONCORDANCE DIAGNOSTIC

		001-017		Controle (BNP normal  sans BM)		10		43						30		18		47

		001-019		Controle (BNP normal  sans BM)		10		34						30		18		48

		001-024		Sain (BNP normal et BM neg)		10		39				Ab42 limite++ bas EPAD (600)		28		17		45

		001-026		Controle (BNP normal  sans BM)		10		38						29		18		47

		001-027		Sain (BNP normal et BM neg)		10		22						27		14		46

		001-028		Sain (BNP normal et BM neg)		10		26				e3/3 Ab42 bas EPAD (954)		27		18		47

		001-029		Sain (BNP normal et BM neg)		10		25						29		17		48

		001-030		Sain (BNP normal et BM neg)		10		42						29		18		47

		001-032		Sain (BNP normal et BM neg)		10		42						28		18		48

		001-035		Sain (BNP normal et BM neg)		10		38				augm tau phospho tau		29		17		47

		001-036		Controle (BNP normal  sans BM)		10		23						28		18		45

		001-037		Sain (BNP normal et BM neg)		10		35						30		18		48

		001-039		Sain (BNP normal et BM neg)		10		27						29		16		48

		001-041		Sain (BNP normal et BM neg)		10		38						29		18		48

		001-044		Sain (BNP normal et BM neg)		10		34						28		16		47								seuil 15		5 mots pondéré  + DSST (total)

		001-045		Sain (BNP normal et BM neg)		10		33						30		17		48								seuil 25		Vrai Positifs		61				Sensibilité		95%

		001-046		Controle (BNP normal  sans BM)		10		30						28		17		47										Vrai Négatifs		59				Spécificité		91%

		001-047		Sain (BNP normal et BM neg)		10		41						30		17		48										Faux Positifs		6				VPP		91%

		001-048		Sain (BNP normal et BM neg)		10		26						29		16		48										Faux Négatifs		3				VPN		95%

		001-049		Controle (BNP normal  sans BM)		10		33						29		18		48												129

		001-050		Sain (BNP normal et BM neg)		10		39						29		17		48

		001-053		Controle (BNP normal  sans BM)		10		27						28		18		46

		001-054		Sain (BNP normal et BM neg)		10		25						30		16		47								seuil 24		 DSST (good) + 5 mots pondérés

		001-055		MA pre clinique (BNP normal et BM pos)		10		21						29		18		48								seuil 15		Vrai Positifs		62				Sensibilité		97%						seuil 8		5 mots seul (total)

		001-058		Sain (BNP normal et BM neg)		10		25						28		18		47										Vrai Négatifs		57				Spécificité		88%								Vrai Positifs		49				Sensibilité		77%

		001-059		Sain (BNP normal et BM neg)		10		35				e4/4 Ab42 limite EPAD (1100)		29		16		48										Faux Positifs		8				VPP		89%								Vrai Négatifs		64				Spécificité		98%

		001-060		Sain (BNP normal et BM neg)		10		30				augm Ptau		28		18		46										Faux Négatifs		2				VPN		97%								Faux Positifs		1				VPP		98%

		001-064		Controle (BNP normal  sans BM)		10		43						29		18		47																										Faux Négatifs		15				VPN		81%

		001-065		Sain (BNP normal et BM neg)		10		40				e4/e4 AB42 limite EPAD (1100)		28		18		46

		001-066		Sain (BNP normal et BM neg)		10		27						29		18		48

		001-068		Controle (BNP normal  sans BM)		10		26						29		18		47								seuil 9		 5 mots total + DSST (total)														seuil 9		5 mots seul (total)

		001-071		Sain (BNP normal et BM neg)		10		33						29		17		46								seuil 25		Vrai Positifs		63				Sensibilité		98%								Vrai Positifs		59				Sensibilité		92%

		001-076		Controle (BNP normal  sans BM)		10		33						29		16		48										Vrai Négatifs		47				Spécificité		72%								Vrai Négatifs		50				Spécificité		77%

		001-082		Controle (BNP normal  sans BM)		10		34						30		18		48										Faux Positifs		18				VPP		78%								Faux Positifs		15				VPP		80%

		001-083		Sain (BNP normal et BM neg)		10		33						29		17		45										Faux Négatifs		1				VPN		98%								Faux Négatifs		5				VPN		91%

		001-085		Controle (BNP normal  sans BM)		10		36						30		18		48

		001-096		Controle (BNP normal  sans BM)		10		40						28		18		48

		001-097		Controle (BNP normal  sans BM)		10		41						28		16		48

		001-098		MA pre clinique (BNP normal et BM pos)		10		27						30		18		47

		001-099		Controle (BNP normal  sans BM)		10		33						30		18		47

		001-103		Controle (BNP normal  sans BM)		10		21						30		16		48

		001-153		Controle (BNP normal  sans BM)		10		46						30		17		48								seuil 24		DSST seul (good)												seuil 31		DSST seul (good)

		001-168		Controle (BNP normal  sans BM)		10		31																				Vrai Positifs		56				Sensibilité		88%						Vrai Positifs		62				Sensibilité		97%

		001-020		Controle (BNP normal  sans BM)		9		33						29		16		42										Vrai Négatifs		59				Spécificité		91%						Vrai Négatifs		38				Spécificité		58%

		001-022		Sain (BNP normal et BM neg)		9		25						28		18		47										Faux Positifs		6				VPP		90%						Faux Positifs		27				VPP		70%

		001-023		Sain (BNP normal et BM neg)		9		33				augm tau Ptau e3/3		29		18		46										Faux Négatifs		8				VPN		88%						Faux Négatifs		2				VPN		95%

		001-033		Sain (BNP normal et BM neg)		9		34						30		18		43

		001-034		Sain (BNP normal et BM neg)		9		50						28		18		47

		001-040		Sain (BNP normal et BM neg)		9		31						30		16		44								seuil 25		DSST seul (total)												seuil 33		DSST seul (total)

		001-042		Sain (BNP normal et BM neg)		9		47				augm tau		30		18		48										Vrai Positifs		51				Sensibilité		80%						Vrai Positifs		63				Sensibilité		98%

		001-057		Sain (BNP normal et BM neg)		9		28						27		17		46										Vrai Négatifs		61				Spécificité		94%						Vrai Négatifs		31				Spécificité		48%

		001-067		Sain (BNP normal et BM neg)		9		47						29		18		48										Faux Positifs		4				VPP		93%						Faux Positifs		34				VPP		65%

		001-070		Controle (BNP normal  sans BM)		9		22				BREF A 15		30		15		48										Faux Négatifs		13				VPN		82%						Faux Négatifs		1				VPN		97%

		001-084		Controle (BNP normal  sans BM)		7		36				LANGUE		30		18		48

		001-128		Controle (BNP normal  sans BM)		9		28						27		17		45

		001-145		Controle (BNP normal  sans BM)		9		30						29		18		46								seuil 15		5 mots seul (pondéré)												seuil 17		5 mots seul (pondéré)

		001-146		Controle (BNP normal  sans BM)		9		10				PASSAT STROOP PATH		29		18		46										Vrai Positifs		56				Sensibilité		88%						Vrai Positifs		61				Sensibilité		95%

		001-177		Controle (BNP normal  sans BM)		9		36																				Vrai Négatifs		63				Spécificité		97%						Vrai Négatifs		55				Spécificité		85%

		001-151		Maladie apparentee leger (BNP patho et BM neg)		10		31						26		18		48										Faux Positifs		2				VPP		97%						Faux Positifs		10				VPP		86%

		001-016		Maladie apparentee leger (BNP patho et BM neg)		8		6						26		11		47										Faux Négatifs		8				VPN		89%						Faux Négatifs		3				VPN		95%

		001-018		Maladie apparentee leger (BNP patho et BM neg)		4		18						24		9		NA

		001-031		MA leger (BNP patho et BM pos)		5		0						21		9		11

		001-051		MA prodromal (BNP patho et BM pos)		9		23						29		16		46

		001-052		MA prodromal (BNP patho et BM pos)		7		25						26		14		27

		001-056		MA leger (BNP patho et BM pos)		6		18						24		14		24

		001-061		MA leger (BNP patho et BM pos)		2		0						20		9		NA

		001-074		MA leger (BNP patho et BM pos)		3		4						24		16		14

		001-077		MA prodromal (BNP patho et BM pos)		6		24						26		16		28

		001-079		Maladie apparentee leger (BNP patho et BM neg)		4		20						25		16		14

		001-080		MA leger (BNP patho et BM pos)		5		13						25		16		19

		001-081		MA leger (BNP patho et BM pos)		5		11						23		12		6

		001-086		MA leger (BNP patho et BM pos)		7		12						23		12		24

		001-087		MA leger (BNP patho et BM pos)		5		25						21		16		8

		001-088		MA prodromal (BNP patho et BM pos)		9		9						27		15		37

		001-089		MA leger (BNP patho et BM pos)		6		17						25		13		23

		001-091		MA prodromal (BNP patho et BM pos)		7		20						26		12		2

		001-092		MA prodromal (BNP patho et BM pos)		6		18						26		16		15

		001-093		MA leger (BNP patho et BM pos)		6		14						24		12		29

		001-094		MA leger (BNP patho et BM pos)		7		3						24		12		32

		001-095		MA leger (BNP patho et BM pos)		5		8						25		14		29

		001-100		MA leger (BNP patho et BM pos)		7		9						24		14		38

		001-101		MA leger (BNP patho et BM pos)		9		21						24		15		41

		001-102		Maladie apparentee leger (BNP patho et BM neg)		3		17						23		10		42

		001-104		Maladie apparentee leger (BNP patho et BM neg)		8		5						24		10		44

		001-105		MA leger (BNP patho et BM pos)		2		7						23		11		11

		001-106		MA leger (BNP patho et BM pos)		1		6						21		16		7

		001-107		MA prodromal (BNP patho et BM pos)		7		17						26		16		22

		001-108		MA prodromal (BNP patho et BM pos)		4		17						26		16		23

		001-109		MA leger (BNP patho et BM pos)		7		28						25		17		25

		001-110		MA prodromal (BNP patho et BM pos)		7		13						27		16		29

		001-111		MA prodromal (BNP patho et BM pos)		7		23						26		18		26

		001-112		MA prodromal (BNP patho et BM pos)		6		12						27		14		27

		001-113		MA prodromal (BNP patho et BM pos)		6		6						26		12		22

		001-117		MA leger (BNP patho et BM pos)		0		3						20		13		NA

		001-120		MA leger (BNP patho et BM pos)		4		5						20		14		15

		001-125		MA prodromal (BNP patho et BM pos)		6		22						28		16		42

		001-127		MA prodromal (BNP patho et BM pos)		7		15						28		17		15

		001-129		MA prodromal (BNP patho et BM pos)		10		19						28		16		39

		001-135		Maladie apparentee leger (BNP patho et BM neg)		4		1						23		13		28

		001-136		Maladie apparentee leger (BNP patho et BM neg)		9		31						23		18		23

		001-137		MA prodromal (BNP patho et BM pos)		10		13						28		15		41

		001-138		Maladie apparentee leger (BNP patho et BM neg)		7		25						24		14		47

		001-140		MA prodromal (BNP patho et BM pos)		9		33						27		14		22

		001-141		MA prodromal (BNP patho et BM pos)		5		24						28		16		27

		001-142		Maladie apparentee leger (BNP patho et BM neg)		7		19						26		12		34

		001-148		MA prodromal (BNP patho et BM pos)		9		12						27		14		9

		001-149		Maladie apparentee leger (BNP patho et BM neg)		6		7						23		14		29

		001-150		Maladie apparentee leger (BNP patho et BM neg)		9		11						24		14		48

		001-152		Maladie apparentee leger (BNP patho et BM neg)		9		1						22		9		48

		001-154		MA prodromal (BNP patho et BM pos)		7		19						29		18		40

		001-155		MA leger (BNP patho et BM pos)		5		13						24		14		4

		001-157		Maladie apparentee leger (BNP patho et BM neg)		10		1						25		13		46

		001-159		MA leger (BNP patho et BM pos)		5		21						25		15		36

		001-160		Maladie apparentee leger (BNP patho et BM neg)		4		9						23		16		NA

		001-164		MA prodromal (BNP patho et BM pos)		6		32

		001-165		MA prodromal (BNP patho et BM pos)		10		24						28		18		41

		001-171		MA prodromal (BNP patho et BM pos)		8		20

		001-172		MA leger (BNP patho et BM pos)		4		14

		001-173		MA prodromal (BNP patho et BM pos)		9		30

		001-174		MA prodromal (BNP patho et BM pos)		10		18

		001-175		MA prodromal (BNP patho et BM pos)		3		14

		001-178		MA prodromal (BNP patho et BM pos)		7		7

		001-021		Non inclus		10		39						30		17		37

		001-025		Non inclus		10		29						27		14		48

		001-038		Non inclus		10		14						28		16		37

		001-043		Non inclus		10		34

		001-062		Non inclus		10		34						27		16		48

		001-063		Non inclus		7		6						25		17		25

		001-069		Non inclus		10		19						29		16		47

		001-072		Non inclus		10		27						28		17		40

		001-073		Non inclus		10		30						27		18		45

		001-075		Non inclus		10		36						27		18		45

		001-078		Non inclus		9		22						30		15		42

		001-090

		001-114		Non inclus		7		0

		001-115		COVID		9		31						28		16		48

		001-116		COVID		9		31						24		17		45

		001-118		Non inclus		4		31						28		18		47

		001-119		COVID		10		31						29		18		48

		001-121		Non inclus		3		22						24		16

		001-122		COVID		5		21						22		18		39

		001-123		COVID		10		46						29		18		47

		001-124		COVID		9		34						24		17		47

		001-126		COVID		10		38						29		18		47

		001-130		COVID		10		41						27		18		48

		001-131		COVID		10		51						27		17		40

		001-132		COVID		10		41						29		17		47

		001-133		Non inclus		10		28

		001-134		COVID		10		37						30		18		48

		001-139		COVID		10		40						29		18		48

		001-143		Non inclus

		001-144		Non inclus		10		21						26		12		46

		001-147		COVID		9		47						27		18		45

		001-156		COVID		10		46						28		17		47

		001-158		COVID		10		35						26		18		MD

		001-161		COVID		10		41						30		18		48

		001-162		COVID		10		45

		001-163		COVID		10		36						29		18		46

		001-166		COVID		10		39

		001-167		COVID		10		34

		001-169		COVID		9		26

		001-170		COVID		10		44

		001-176		Non inclus		6		13



Concordance diagnostique

Test des 5 mots (pondéré) + DSST (total) 



Vrai Positifs	Vrai Négatifs	Faux Positifs	Faux Négatifs	61	59	6	3	

Concordance diagnostique

test des 5 mots (total/10) seul

Vrai Positifs	Vrai Négatifs	Faux Positifs	Faux Négatifs	59	50	15	5	

Concordance diagnostique

DSST (bonnes réponses) +Test des 5 mots (pondéré) 

Vrai Positifs	Vrai Négatifs	Faux Positifs	Faux Négatifs	62	57	8	2	Vrai Positifs	Vrai Négatifs	Faux Positifs	Faux Négatifs	62	57	8	2	

Concordance diagnostique

Test des 5 mots (total) + DSST (total)

Vrai Positifs	Vrai Négatifs	Faux Positifs	Faux Négatifs	63	47	18	1	

Concordance diagnostique

test des 5 mots (pondéré) seul

Vrai Positifs	Vrai Négatifs	Faux Positifs	Faux Négatifs	61	55	10	3	



Feuil2

		subgroup		optimal_cutpoint		youden		acc		sensitivity		specificity		AUC		ppv		npv

		TAB.DSST_good		24		0.7827		0.8915		88%		91%		0.9439		0.9032		0.8806

		TAB.DSST_total		25		0.7353		0.8682		80%		94%		0.9279		0.9273		0.8243

		TAB.T5M_Total		8		0.7502		0.876		77%		98%		0.9303		0.98		0.8101

		TAB.T5M_Total_pondere		15		0.8442		0.9225		88%		97%		0.9736		0.9655		0.8873

		TAB.TMTBA_temps		37		0.4877		0.7442		70%		78%		0.7757		0.7627		0.7286

		TAB.TMTB_temps		63		0.5351		0.7674		78%		75%		0.8337		0.7576		0.7778

		TAB.TMTA_temps		25		0.443		0.7209		80%		65%		0.7678		0.6892		0.7636

		TAB.DSST_bad		3		0.2216		0.6124		41%		82%		0.5874		0.6842		0.5824

		TAB.T5M_Total_s9		9		0.6911		0.845		92%		77%				0.7973		0.9091

		subgroup		optimal_cutpoint		youden		acc		sensitivity		specificity		AUC		ppv		npv

		TAB.DSST_good		31		0.5534		0.7752		97%		58%		0.9439		0.6966		0.95

		TAB.DSST_total		33		0.4613		0.7287		98%		48%		0.9279		0.6495		0.9688

		TAB.T5M_Total		4.5		0.2188		0.6124		22%		100%		0.9303		1		0.5652

		TAB.T5M_Total_pondere		17		0.7993		0.8992		95%		85%		0.9736		0.8592		0.9483

		TAB.TMTBA_temps		9		0.0916		0.5426		95%		14%		0.7757		0.5214		0.75

		TAB.TMTB_temps		41		0.3841		0.6899		97%		42%		0.8337		0.62		0.931

		TAB.TMTA_temps		19		0.1687		0.5814		97%		20%		0.7678		0.5439		0.8667

		TAB.DSST_bad		8		0.1099		0.5581		14%		97%		0.5874		0.8182		0.5339

		select_best		var1		nb_tests		combin		sensitivity		specificity		youden

		maxSENS		DSST_bad		1		DSST_bad		41%		82%		0.2216

		maxSENS		DSST_bad		2		DSST_bad..T5M_Total_s9		95%		63%		0.5839

		maxSENS		DSST_bad		3		DSST_bad..T5M_Total_s9..TMTB_temps		100%		49%		0.4923

		maxSENS		DSST_bad		3		DSST_bad..T5M_Total_s9..TMTBA_temps		100%		49%		0.4923

		maxSENS		DSST_bad		3		DSST_bad..TMTB_temps..T5M_Total_s9		100%		49%		0.4923

		maxSENS		DSST_bad		3		DSST_bad..TMTBA_temps..T5M_Total_s9		100%		49%		0.4923

		maxSENS		DSST_good		1		DSST_good		88%		91%		0.7827

		maxSENS		DSST_good		2		DSST_good..T5M_Total_s9		98%		71%		0.6921

		maxSENS		DSST_total		1		DSST_total		80%		94%		0.7354

		maxSENS		DSST_total		2		DSST_total..T5M_Total_s9		98%		72%		0.7075

		maxSENS		T5M_Total		1		T5M_Total		77%		98%		0.7502

		maxSENS		T5M_Total		2		T5M_Total..TMTB_temps		97%		74%		0.7073

		maxSENS		T5M_Total		3		T5M_Total..T5M_Total_s9..TMTB_temps		100%		60%		0.6

		maxSENS		T5M_Total		3		T5M_Total..TMTB_temps..T5M_Total_s9		100%		60%		0.6

		maxSENS		T5M_Total_pondere		1		T5M_Total_pondere		88%		97%		0.8442

		maxSENS		T5M_Total_pondere		2		T5M_Total_pondere..TMTB_temps		98%		72%		0.7075

		maxSENS		T5M_Total_s9		1		T5M_Total_s9		92%		77%		0.6911

		maxSENS		T5M_Total_s9		2		T5M_Total_s9..TMTB_temps		100%		60%		0.6

		maxSENS		TMTA_temps		1		TMTA_temps		80%		65%		0.4431

		maxSENS		TMTA_temps		2		TMTA_temps..T5M_Total_s9		100%		52%		0.5231

		maxSENS		TMTA_temps		3		TMTA_temps..T5M_Total_s9..T5M_Total		100%		52%		0.5231

		maxSENS		TMTA_temps		3		TMTA_temps..T5M_Total..T5M_Total_s9		100%		52%		0.5231

		maxSENS		TMTB_temps		1		TMTB_temps		78%		75%		0.535

		maxSENS		TMTB_temps		2		TMTB_temps..T5M_Total_s9		100%		60%		0.6

		maxSENS		TMTB_temps		3		TMTB_temps..T5M_Total_pondere..GDS		100%		63%		0.6308

		maxSENS		TMTBA_temps		1		TMTBA_temps		70%		78%		0.4877

		maxSENS		TMTBA_temps		2		TMTBA_temps..T5M_Total_s9		98%		60%		0.5844

		maxSENS		TMTBA_temps		3		TMTBA_temps..T5M_Total_pondere..T5M_Total_s9		100%		58%		0.5846

		maxSENS		TMTBA_temps		3		TMTBA_temps..T5M_Total_s9..T5M_Total_pondere		100%		58%		0.5846

		Youden		DSST_bad		1		DSST_bad		41%		82%		0.2216

		Youden		DSST_bad		2		DSST_bad..DSST_total		91%		78%		0.6908

		Youden		DSST_bad		2		DSST_bad..T5M_Total_pondere		91%		78%		0.6908

		Youden		DSST_bad		3		DSST_bad..DSST_good..T5M_Total_pondere		97%		75%		0.7226

		Youden		DSST_bad		3		DSST_bad..DSST_total..T5M_Total_pondere		97%		75%		0.7226

		Youden		DSST_bad		3		DSST_bad..T5M_Total_pondere..DSST_good		97%		75%		0.7226

		Youden		DSST_bad		3		DSST_bad..T5M_Total_pondere..DSST_total		97%		75%		0.7226

		Youden		DSST_good		1		DSST_good		88%		91%		0.7827

		Youden		DSST_good		2		DSST_good..T5M_Total_pondere		97%		88%		0.8457

		Youden		DSST_good		3		DSST_good..DSST_total..T5M_Total_pondere		97%		88%		0.8457

		Youden		DSST_good		3		DSST_good..T5M_Total_pondere..DSST_total		97%		88%		0.8457

		Youden		DSST_good		3		DSST_good..T5M_Total_pondere..T5M_Total		97%		88%		0.8457

		Youden		DSST_good		3		DSST_good..T5M_Total..T5M_Total_pondere		97%		88%		0.8457

		Youden		DSST_total		1		DSST_total		80%		94%		0.7354

		Youden		DSST_total		2		DSST_total..T5M_Total_pondere		95%		91%		0.8608

		Youden		DSST_total		3		DSST_total..T5M_Total_pondere..T5M_Total		95%		91%		0.8608

		Youden		DSST_total		3		DSST_total..T5M_Total..T5M_Total_pondere		95%		91%		0.8608

		Youden		T5M_Total		1		T5M_Total		77%		98%		0.7502

		Youden		T5M_Total		2		T5M_Total..DSST_total		92%		92%		0.845

		Youden		T5M_Total		3		T5M_Total..DSST_total..T5M_Total_pondere		95%		91%		0.8608

		Youden		T5M_Total		3		T5M_Total..T5M_Total_pondere..DSST_total		95%		91%		0.8608

		Youden		T5M_Total_pondere		1		T5M_Total_pondere		88%		97%		0.8442

		Youden		T5M_Total_pondere		2		T5M_Total_pondere..DSST_total		95%		91%		0.8608

		Youden		T5M_Total_pondere		3		T5M_Total_pondere..DSST_total..T5M_Total		95%		91%		0.8608

		Youden		T5M_Total_pondere		3		T5M_Total_pondere..T5M_Total..DSST_total		95%		91%		0.8608

		Youden		T5M_Total_s9		1		T5M_Total_s9		92%		77%		0.6911

		Youden		T5M_Total_s9		2		T5M_Total_s9..DSST_total		98%		72%		0.7075

		Youden		T5M_Total_s9		3		T5M_Total_s9..DSST_total..T5M_Total		98%		72%		0.7075

		Youden		T5M_Total_s9		3		T5M_Total_s9..T5M_Total..DSST_total		98%		72%		0.7075

		Youden		TMTA_temps		1		TMTA_temps		80%		65%		0.4431

		Youden		TMTA_temps		2		TMTA_temps..T5M_Total		97%		63%		0.5996

		Youden		TMTA_temps		3		TMTA_temps..DSST_total..T5M_Total		98%		60%		0.5844

		Youden		TMTA_temps		3		TMTA_temps..T5M_Total..DSST_total		98%		60%		0.5844

		Youden		TMTB_temps		1		TMTB_temps		78%		75%		0.535

		Youden		TMTB_temps		2		TMTB_temps..T5M_Total_pondere		98%		72%		0.7075

		Youden		TMTB_temps		3		TMTB_temps..T5M_Total_pondere..T5M_Total		98%		72%		0.7075

		Youden		TMTB_temps		3		TMTB_temps..T5M_Total..T5M_Total_pondere		98%		72%		0.7075

		Youden		TMTBA_temps		1		TMTBA_temps		70%		78%		0.4877

		Youden		TMTBA_temps		2		TMTBA_temps..T5M_Total_pondere		97%		75%		0.7226

		Youden		TMTBA_temps		3		TMTBA_temps..T5M_Total_pondere..T5M_Total		97%		75%		0.7226

		Youden		TMTBA_temps		3		TMTBA_temps..T5M_Total..T5M_Total_pondere		97%		75%		0.7226





Feuil3

		id		TAB.DSST_total.CAT		TAB.T5M_Total_s9.CAT		BN.decision_groupe

		001-129		TP		FN		MA prodro

		001-137		TP		FN		MA prodro

		001-151		FN		FN		apparente

		001-157		TP		FN		apparente

		001-174		TP		FN		MA leger

		001-020		TN		FP		CTRL

		001-022		TN		FP		sain

		001-023		TN		FP		sain

		001-033		TN		FP		sain

		001-034		TN		FP		sain

		001-040		TN		FP		sain

		001-042		TN		FP		sain

		001-057		TN		FP		sain

		001-067		TN		FP		sain

		001-070		TN		FP		CTRL

		001-084		TN		FP		CTRL

		001-128		TN		FP		CTRL

		001-145		TN		FP		CTRL

		001-146		FP		FP		CTRL

		001-177		TN		FP		CTRL

		001-009		TN		TN		CTRL

		001-010		TN		TN		CTRL

		001-011		TN		TN		CTRL

		001-012		TN		TN		CTRL

		001-013		TN		TN		CTRL

		001-014		TN		TN		sain

		001-015		TN		TN		CTRL

		001-017		TN		TN		CTRL

		001-019		TN		TN		CTRL

		001-024		TN		TN		sain

		001-026		TN		TN		CTRL

		001-027		FP		TN		sain

		001-028		TN		TN		sain

		001-029		TN		TN		sain

		001-030		TN		TN		sain

		001-032		TN		TN		sain

		001-035		TN		TN		sain

		001-036		TN		TN		CTRL

		001-037		TN		TN		sain

		001-039		TN		TN		sain

		001-041		TN		TN		sain

		001-044		TN		TN		sain

		001-045		TN		TN		sain

		001-046		TN		TN		CTRL

		001-047		TN		TN		sain

		001-048		TN		TN		sain

		001-049		TN		TN		CTRL

		001-050		TN		TN		sain

		001-053		TN		TN		CTRL

		001-054		TN		TN		sain

		001-055		FP		TN		MA pre clinique

		001-058		TN		TN		sain

		001-059		TN		TN		sain

		001-060		TN		TN		sain

		001-064		TN		TN		CTRL

		001-065		TN		TN		sain

		001-066		TN		TN		sain

		001-068		TN		TN		CTRL

		001-071		TN		TN		sain

		001-076		TN		TN		CTRL

		001-082		TN		TN		CTRL

		001-083		TN		TN		sain

		001-085		TN		TN		CTRL

		001-096		TN		TN		CTRL

		001-097		TN		TN		CTRL

		001-098		TN		TN		MA pre clinique

		001-099		TN		TN		CTRL

		001-103		FP		TN		CTRL

		001-153		TN		TN		CTRL

		001-168		TN		TN		CTRL

		001-016		TP		TP		apparente

		001-018		TP		TP		apparente

		001-031		TP		TP		MA leger

		001-051		TP		TP		MA prodro

		001-052		TP		TP		MA prodro

		001-056		TP		TP		MA leger

		001-061		TP		TP		MA leger

		001-063		TP		TP		MA leger

		001-074		TP		TP		MA leger

		001-077		FN		TP		MA prodro

		001-079		FN		TP		apparente

		001-080		TP		TP		MA leger

		001-081		TP		TP		MA leger

		001-086		TP		TP		MA leger

		001-087		FN		TP		MA leger

		001-088		TP		TP		MA prodro

		001-089		TP		TP		MA leger

		001-091		TP		TP		MA prodro

		001-092		TP		TP		MA prodro

		001-093		TP		TP		MA leger

		001-094		TP		TP		MA leger

		001-095		TP		TP		MA leger

		001-100		TP		TP		MA leger

		001-101		TP		TP		MA leger

		001-102		TP		TP		apparente

		001-104		TP		TP		apparente

		001-105		TP		TP		MA leger

		001-106		TP		TP		MA leger

		001-107		TP		TP		MA prodro

		001-108		TP		TP		MA prodro

		001-109		FN		TP		MA leger

		001-110		TP		TP		MA prodro

		001-111		FN		TP		MA prodro

		001-112		TP		TP		MA prodro

		001-113		TP		TP		MA prodro

		001-117		TP		TP		MA leger

		001-120		TP		TP		MA leger

		001-125		TP		TP		MA prodro

		001-127		FN		TP		MA prodro

		001-135		TP		TP		apparente

		001-136		FN		TP		apparente

		001-140		FN		TP		MA prodro

		001-141		TP		TP		MA prodro

		001-142		TP		TP		apparente

		001-148		FN		TP		MA prodro

		001-149		TP		TP		apparente

		001-150		TP		TP		apparente

		001-152		TP		TP		apparente

		001-154		FN		TP		MA prodro

		001-155		TP		TP		MA leger

		001-159		TP		TP		MA leger

		001-160		TP		TP		apparente

		001-164		FN		TP		MA prodro

		001-165		TP		TP		MA prodro

		001-171		TP		TP		MA prodro

		001-172		TP		TP		MA leger

		001-173		FN		TP		MA prodro

		001-175		TP		TP		MA leger

		001-178		TP		TP		MA prodro

































Feuil4

																						seuil 15		5 mots pondéré  + DSST (total)

																						seuil 25		Vrai Positifs		61				Sensibilité		95.3%

																								Vrai Négatifs		59				Spécificité		90.8%

																								Faux Positifs		6				VPP		91.0%

																								Faux Négatifs		3				VPN		95.2%

																										129

																								Concordance		120

																								False positive		6

																								True negative		3



Diagnostic concordance : 

5-word test (weighted) + DSST (total score) 



Concordance	False positive	True negative	120	6	3	
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AD lesions precede the clinical symptoms
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Figure 2. Risk factors for dementia and Alzheimer’s disease and their corresponding population
attributable fraction (PATF. the proportion of cases that might be spared by full control of the risk
factor). PATF figures are unadjusted for communality {(the variance in observed variables accounted for

b comumon factors) for a fair comparison among risk factors based on available literature data.
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Risk factors
of dementia

@ ApoE €4 Percentage reduction
if this risk is eliminated
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Prevention is possible

A 2 year multidomain intervention of diet, exercise, cognitive
training, and vascular risk monitoring versus control to
prevent cognitive decline in at-risk elderly people (FINGER):
arandomised controlled trial
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Public Health problem: 2M; 130M en 2050,

Diaghostic markers

Prevention possible

All-cause dementia (trend per decade)

Study
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Delaying dementia by 5 years would reduce projected
health care costs related to AD by nearly 50%
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Cognitive and neuroimaging features and brain
B-amyloidosis in individuals at risk of Alzheimer’s disease
(INSIGHT-preAD): a longitudinal observational study

Bruno Dubois, Stephane Epelbaum, Francis Nyasse, Hovagim Bakardjian, Geoffroy Gagliardi, Olga Uspenskaya, Marion Hovot, Simone Lista,
Federica Cacciamani, Marie-Claude Potier, Anne Bertrand, Foudil Lamari, Habib Benali, Jean-Frangois Mangin, Olivier Colliot, Remy Genthon,

Marie-Odile Habert, Harald Hampel, for the INSIGHT-preAD study group
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Towards a personalised Alzheimer’s disease risk profile
in asymptomatic at-risk people

Factors that can increase the risk of progression to
Alzheimer’s disease

« Increased age

« Frailty

Factors that could decrease the risk of progression to

Alzheimer’s disease

 Protective genes, such as the presence of the APOE €2
allele, the APOE £3 Christchurch mutation, or the
A673T APP Icelandic mutation

« Higher cognitive reserve

e Female sex
e« Low education level
« Heterozygous APOE €4 status

- Polygenic risk factors beyond APOE Factors that need further confirmation

« Family history of Alzheimer’s disease L EatErT o mEureli b eie
« Memory complaint or subjective cognitive decline

« Magnitude of brain lesions, inferred from
pathophysiological biomarker results especially if
searched with PET

« Presence of markers of neurodegeneration (ie, isolated
hippocampal atrophy on MRI, **F-fluorodeoxyglucose-PET
hypometabolism, or elevated CSF neurofilament light
chain)

« Copathology

« Functional brain marker of cognitive reserve

(eg, connectivity on functional MRI)
« Lifestyle factors (eg, physical activity, sleep, social activity)
« Psychiatric diseases (eg, depression)



THE FUTURE databases
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Thank you for your attention...



Validation of Amyloid Cascade in AD

Age

Amyloid-f3
Accumulation

Pathological process
Age
Genetics

Synaptic Dysfunction
Glial Activation
Neuronal Loss

Cognitive Decline

Modified from Sperling, Mormino, Johnson Neuron 2014
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