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EPIDEMIOLOGIA

- Es la causa més freqlient de deméncia neurodegenerativa en
els palsos desenvolupats

 La seva prevalenca s’incrementa amb I'edat
*Prevalenca: - 0.6 %-1% entre 65-69 anys
- al voltant del 30% a edats => 90 anys.

*MA d’inici precog (<60 anys) és poc frequent (1-3% dels casos i
és en un 60% familiar).




ETIOLOGIA

1. La etiologia de la MA és
desconeguda, si bé es considera
una malaltia de causa multifactorial i
complexa, amb I'edat com a factor
de risc més important.

2. Hipotesis de la cascada
amiloide: paper central del peptid AB
amiloide. Aixi, existiria un
desequilibri cronic entre la produccio
i 'eliminacio del péeptid AB amiloide i
la seu acumul iniciaria una
complexa cascada que acabaria
amb la perdua neuronal.
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GENETICA

1. MA poligénica d’etiologia complexa: la majoria dels casos
(al-lel e4 del gen APOE)

2. MA monogénica, representa només < 1% dels casos:
- Gen de la proteina precursora d’amiloide (APP),
- Gen de la presenilina 1 (PSENT)
- Gen de la presenilina 2 (PSEN2),
*Tots causen una MA d’inici preco¢c amb un patré hereditari
autosomic dominant.




CARACTERISTIQUES CLINIQUES

Els simptomes de la MA es poden dividir en cognitius i conductuals, els
quals generen globalment una alteracio funcional que es tradueix en la
dificultat del pacient per les AVD.

Perdua insidiosa i progressiva de la memoria episodica (fets recents)

Déficits altres dominis cognitius com orientacio temporal i espacial,
llenguatge, praxies, gnosies o funcié executiva.

La memoria a llarg plag es manté fins a fase més avancades.
Conducta: els simptomes més freqlents son 'apatia, depressio |

I'irritabilitat, podent aparéixer també en fases més avancades
al-lucinacions (visuals o auditives), i idees delirants.
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CARACTERISTIQUES CLINIQUES

Les repercussions en les activitats de la vida diaria també es
veuen afectades progressivament.

Disminucio de les activitats laborals i socials
Alteracio en les activitats instrumentals (maneig d'objectes
domestics, diners, cuina o feines domestiques)
Posteriorment alteracio de les activitats basiques de la vida
diaria (higiene, vestir, alimentacioé o control d’esfinters).

El pacient acaba evolucionant a un estat vegetatiu i sol morir
per una malaltia intercurrent (pneumonia,...)
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CARACTERISTIQUES CLINIQUES

Si bé hem descrit la forma més frequent de MA, aquesta €s una
malaltia molt heterogenia tant en edats de presentacio, com en
velocitat de progressio, pero tambeé en els simptomes inicials.

- MA amb afectacid d’arees cerebrals de localitzacié anterior
(frontal), caracteritzada per alteracions conductuals molt
cridaneres.

-MA amb afectacio arees llenguatge: AFASIA LOGOPENCIA

-MA amb afectacio d’arees cerebrals de localitzacié posterior
(occipital), caracteritzada principalment per alteracions
visuoespacials: ATROFIA CORTICAL POSTERIOR




DIAGNOSTIC

Tabla 21-1. Criterios NINCDS-ADRDA para el diagnéstico de la Enfermedad de Alzheimer'®, segiin la
traduccién al castellano del Grupo de Demencias de la Sociedad Espanola de Neurologia

1. Crite

as-para-el diagnostico clinico de enfermedad de Alzheimer probable
Demencia, diggnosticada mediante examen clinico y documentada con el miniexamen mental de Folstein, la escala de demencia
Blessed; T otras similares, y confirmada con tests neuropsicoldgicos
- Deﬁc|encwas en dos o mas areas cognitivas
- Empecramiento progresivo de la memoria y de otras funciones cognitivas
- No alteracion del nivel de conciencia
- Comienzo entre los 40 y los 90 afios, con mayor frecuencia después de los 65
— Ausencia de alteraciones sistémicas u otras enfermedades cerebrales que pudieran producir el deterioro progresivo observado de
la memoria y de las otras funciones cognitivas
2. Apoyan el diagnostico de «enfermedad de Alzheimer probables
- Deterioro progresivo de alguna funcién cognitiva especifica (afasia, apraxia, agnosia)
- Alteraciones conductuales y en la realizacion de las actividades diarias habituales
- Antecedentes familiares de trastorno similar, especialmente si obtuvo confirmacion anatomopatolagica
- Pruebas complementarias:
e Liquido cefalorraquideo normal, en las determinaciones estandar
o EEG normal, o con alteraciones inespecificas como incremento de la actividad de ondas lentas
» Atrofia cerebral en TC, objetivandose progresion en observacion seriada
3. Aspectos clinicos compatibles con el diagnéstico de «enfermedad de Alzheimer probables, tras excluir otras causas de demencia
- Mesetas en la progresion de la enfermedad
- Sintomas asociados de depresion, insomnio, incontinencia, ideas delirantes, ilusiones, alucinaciones, accesos emocionales, fisicos
o verbales, alteraciones de la conducta sexual, pérdida de peso
— Otras alteraciones neurolégicas en algunos pacientes, especialmente en los que se hallan en fase avanzada, como hipertonia,
mioclonias o alteracion de la marcha
— Convulsiones, en fase avanzada de la enfermedad
~ TC cerebral normal para la edad del paciente
4. Aspectos que convierten el diagnéstico de «enfermedad de Alzheimer probables en incierto o improbable:
- Instauracion brusca o muy rapida
- Manifestaciones neuroldgicas focales como hemiparesia, alteracion de la sensibilidad o de los campos visuales, o incoordinacion
en fases tempranas de la evolucion
- Convulsiones o alteraciones de la marcha al inicio 0 en fases muy iniciales de la enfermedad
5. Diagnéstico clinico de enfermedad de Alzheimer posible
— Demencia, con ausencia de otras alteraciones sistémicas, psiquiatricas y neurolégicas que puedan causar esa demencia, pero
con una instauracion, manifestaciones o patrén evelutive que difieren de lo expuesto para el diagnéstico de «enfermedad de
Alzheimer probables
- Presencia de una sequnda alteracion, cerebral o sistémica, que podria producir demencia pero que no es considerada por el
clinico como la causa de esta demencia
- Eni |nvest|gacwon cuando se produce deteriore gradual e intenso de una dnica funcién cognitiva, en ausencia de otra causa

~Criterios para eI diagndstico de enfermedad de Alzheimer definitiva
- Criterios clinicos de «enfermedad de Alzheimer probables
Comprobacién histopatolégica, obtenida a través de biopsia o autopsia

Sensibilitat 81 %, especificitat 70%

Basats en criteris clinics
(Criteris NINCDS-ADRDA,
Criteris DSM-IV)

No permeten diagnostic
precog. Diagnostic tarda,
en la fase de demeéncia
(requisit ineludible)

El diagnostic definitiu de la
MA requereix I’ examen
anatomopatologic del
cervell.

No permeten un diagnostic
etiologic
« Basats en I'exclusio

 Abseéncia de
biomarcadors



DIAGNOSTIC

Davant la sospita d'una MA (i qualsevol causa neurodegenerativa)
hem de realitzar les seguents proves per objectivar el déficit
cognitiu i descartar causes potencialment tractables:

« Exploracio fisica incloent un examen
neurologic

« Estudi neuropsicologic,

* Analitica: general, Vit B12, folic, TSH |
T4.

 Una neuroimatge




ANATOMIA PATOLOGICA

1. Macroscopic: atrofia cerebral de predomini cortical més
pronunciada en el cortex temporal medial.

2. Microscopic: presencia de plaques senils (AR amiloide) i
cabdells neurofibrilars (proteina tau). Acompanyant aquestes
lesions caracteristiques s’observa una pérdua neuronal amb la
corresponent reduccié de neurotransmissors, generant-se com
a consequencia les manifestacions cliniques de la malaltia.
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Imatges cedides per la Dra E. Gelpi. Banc de teixits neurologics HCB/IDIBAPS
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DIAGNOSTIC DIFERENCIAL
DE LA MALALTIA
ALZHEIMER




ALTRES DEMENCIES
NEURODEGENERATIVES

— Demencia per cossos de Lewy
— Degeneracio lobar frontotemporal (3 variants)

— Demencia associada a altre malalties
neurodegeneratives: prionopaties, malaltia
Huntington, malaltia de Parkinson, Paralisis
Supranuclear progressiva; degeneracio
corticobasal...
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. Demeéncia vascular
. Origen metabdlic-endocri, com el sindrome de Wernicke-

. Alteracions del LCR (Hidrocefalia normotensiva),
. Demeéncies d’'origen infeccids (complex deméncia-SIDA,

DEMENCIES SECUNDARIES

Korsakoff, déficit de vitamina B12 o acid folic, hipotiroidisme o
hipertiroidisme.

neurosifilis),

Deméncia associada a alteracions psiquiatriques (depressio,
esquizofrenia),

Deméncia per traumatismes cranials (hematoma subdural cronic),
Neoplasies,

Demeéncia d’origen toxic (alcohol, farmacs) o
Deméncies inflamatories o autoimmunes.




DEMENCIA PER COSSOS
DE LEWY




EPIDEMIOLOGIA

1. Predomina en homes
2. Edat d’inic1 habitualment entre 70-80 anys.

3. Segona causa mes freqiient de demencia
neurodegenerativa primaria (10-20%)




CARACTERISTIQUES CLINIQUES

. Simptomes cognitius: alteracions atencionals, executives i
visuoespaials. Caracter fluctuant del quadre cognitiu i del nivell
de consciéncia,

Motores: signes extrapiramidals, principalment un
parkinsonisme rigido-acinétic simetric amb gran inestabilitat
postural i amimia facial, presents en les fases inicials en més
del 50%.

. Trastorns neuropsiquiatrics sén molt comuns (80 %) :
al-lucinacions visuals de caracter vivid (persones i animals) i
deliris (idees de perjudici, deliris paranoides meés estructurats,
autorreferencials o de suplantacio). Simptomes depressius,
apatia i ansietat.

. Altres: TCSREM, simptomes disautonomics en fases inicials
(incontinéncia urinaria, hipotensio ortostatica, sincopes) i la
hipersensibilitat a neuroleptics.




ANATOMIA PATOLOGICA

A nivell neuropatologic aquesta entitat es caracteritza per
la presencia de cossos de Lewy, unes inclusions
intraneuronals el component principal de les quals €s la a-
sinucleina.

A diferéncia de la malaltia de Parkinson, en la DCL els
cossos de Lewy es troben de forma difusa en el cervell

Imatges cedides per la Dra E. Gelpi. Banc de teixits neurologics HCB/IDIBAPS \ /



DEGENERACIO LOBAR
FRONTOTEMPORAL




EPIDEMIOLOGIA

Tercera causa de deméncia neurodegenerativa. Segona™y
en <65 anys. "

Inici habitualment entre 45-65 anys

Es pot subdividir en:
— Variant frontal (demencia frontotemporal).

— Afasia primaria progressiva no fluent
— Demencia semantica



VARIANT FRONTAL O DEMENCIA
FRONTOTEMPORAL

Alteracio conductual i de la personalitat (conductes antisocials,
apatia, desinhibicid, hiperactivitat, inquietud, afecte superficial,
estereotipies i rituals,...)

Alteraci6 en la planificacio, judici i flexibilitat mental
Alteracio del llenguatge

Déficit executiu (alteracioé atencio, estrategies, organitzacio,
sequenciacio, perseveracio).

Alteracid memoria (memoria de treball)

En estadis inicials solen mantenir orientacié temporoespacial i
habilitats perceptives, espacials i praxies.




AFASIA PROGRESSIVA NO FLUENT

« Alteracio del llenguatge: fluéncia disminuida, tartamudeig,
parafasies fonémiques i semantiques. Anomia.
Agramaticalisme. Lectura amb dificultat i errors fonologics.
Escriptura telegramatica. Comprensio relativament conservada.

« Laresta d'arees cognitives preservades en estadis inicials (> 2
anyos).

Atrofia insula/arees premotores frontals inferiors i/o regions
prefrontals anteriors




DEMENCIA SEMANTICA

« Perdua de significat del material verbal i no verbal.

 Dificultat per nominar i comprendre paraules.
* Preservacio de la fluéncia i repeticio.

« Lectura amb errors de comprensio

« Agnosia associativa i apropasognosia

« Pot existir una alteracio de la conducta (obsessius, estereotipats

excentrics,...)

Atrofia temporal anterior




DEGENERACIO LOBAR
FRONTOTEMPORAL

Notice that the areas circled in red have less white area compared
with the other areas. This indicates loss of brain tissue (atrophy).

A) All PPA patients versus control

Dementia
(FTD)

front

W
- A ¥

Semantic W
Dementia
(SD)

Progressive
Non-Fluent
Aphasia
(PNFA)




Major molecular class Recognized subtypes Associated genes
FTLD-tau PiD MAPT

CBD
PSP
AgD
MSTD

NFT-dementia
WMT-GGI

Unclassifiable

FTLD-TDP Types 1-4 GRN
Unclassifiable vCP
9p
(TARDBP)
10-15% | FTLD-UPS FTD-3 CHMP2B
FTLD-FUS* aFTLD-U (FUS)
NIFID
BIBD

Mackenzie et al., Acta Neuropathologica 2010: Nomenclature and nosology for neuropatholigc / ”
subtypes of frontotemporal lobar degeneration: an update \ /



DEMENCIA VASCULAR




DEMENCIA VASCULAR

« La DV es considerada la segona causa de demencia en els
paisos industrialitzats ( >20%).

» Coexisténcia frequent amb causes neurodegeneratives, sobretot
MA: demeéncies mixtes.

* La etiologia de la demeéncia vascular (DV) inclou lesions
hemorragiques i isquemiques cerebrals, de diverses causes,
localitzacio i tamany.

Es pot classificar segons la seva patologia subjacent en:

d deméncia multiinfart (infarts tromboembdlics en el territori de les
grans arteries cerebrals),

L demeéncia vascular subcortical (malaltia isquémica de petit vas),

L demeéncia per infart estratégic (infarts petits situats en arees
critiques per la cognicié com l'infart talamic,...)

L demeéncia isquemico-hipoxica (secundaria a hipoperfusio cerebral
cronica o a isquémia cerebral global).




CARACTERISTIQUES CLINIQUES

El perfil clinic de la DV és variable, ja que la seva etiologia és
diversa.

- DV cortical: combinacio de diferents sindromes

corticals d’inici agut, que poden tenir un curs progressiu o0 no. A
I'exploracio fisica solen haver-hi signes focals neurologics.

- DV de petit vas: patré subcortical caracteritzat per
un déficit de memoria, sindrome disexecutiu, lentitud en el
processament de l'informacio i alteracions neuropsiquiatriques,
amb canvis de personalitat i d'humor.




DEMENCIA VASCULAR

La imatge cerebral és essencial en el diagnostic de la DV, sent la
RMN millor que el TAC per identificar els infarts i les lesions
isquémiques subcorticals.
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Clinical features and APOE genotype of
pathologically proven early-onset
Alzheimer disease

ABSTRACT

Objectives: Early-onset Alzheimer disease (EOAD) dizgnosis often represents a challenge be
cause of the high frequency of atypical presentations. Cur aim was to describe the clinical fea-
tures, APJE genotype, and its pathologic correlations of neurcpathologic confirmed EQAD.

Methods: Retrospective review of clinical data [age at onset, family history, clinical presentation,
diagnostic delay, diagnosis) and APOE genotype of patients with neuropathologically confirmed
EQAD (=60 years).

Results: Forty cases wera selected. Mean age at onset was 54.5 years [range 46-60). The maan
disease durationwas 11 years with a mean diagnostic delay of 3.1 years. A total of 37 5% had a
nonmemory presentation. Behavioral/executive dysfunction was the most prevalent atypical pre-
sentation. Incorrect initial clinical diagnosaes were common (53%) in patients with atypical presen-
tations, but rare when anterograde amnesia was the presenting symptom (496). The incorrect
initial clinical diagnoses were 2 behavioral variant frontotemporal lobar degeneration, 2 normal
pressure hydrocephalus, 1 semantic demantia, 1 primary progressive aphasia, 1 corticobasal
degeneration, 1 pseudodementia with depression, and 1 unclassifiable dementia. APOE geno-
type was €3/e3 in 59%, with no significant differences between typical and atypical presenta-
tions. APOE &4 was 3.3 times more frequent in subjects with family history of AD. A total of
97.5% of the cases presented advanced neurofibrillary pathology . A total of 45% of the patients
had concomitant Lewy body pathology aithough localized in most cases and without a significant
clinical corralate.

Conclusion: One third of patients with pathologic confirmed EOAD presented with atypical

symptoms. Patients with EQAD with nonamnestic presentations often receive incorrect clini-
cal diannnsas Neurolome™ 201 1-7f-1-1
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« OBJETIVO: describir la frecuencia de diferentes fenotipos
clinicos en una poblacion de EA presenil con confirmacion
neuropatologica y sus correlatos clinico-patologicos

« CRITERIO INCLUSION: EA no monogénica con

confirmacion patologica del BTN con inicio antes de los 60 afos

« METODOLOGIA: Revisién retrospectiva de datos clinicos
(historia clinica/formulario enviado a neurdlogos): Edad de
presentacion / Edad del primer diagndstico /Edad de la muerte,
Sintomatologia inicial, diagnadstico clinico inicial, Diagnostico
clinico final (previo a la defuncion y resultados del estudio
neuropatoldgico), Historia familiar




Tabile 1 Demographics, clinical characteristics, and APOE genotypes of

the patients

Total mm :r”ouﬂtu.Oa\ pValue
No. of patients 40 25 i5
Male 25 13 12 NS
Mcan age atonset, y 545 54.7 542 NS
Diagnostic delay, y a1 32 3 NS
Ageatdeath y 655 6616 644 NS
Total duration of discaseq, y 11 114 102 NS
APOE«3/¢3 % 59 583 60 NS
APOE«4/¢3 % 282 25 333 NS
APOE<4/¢4, % 128 166 66 NS
Initial clinical misdiagnosis, % 225 4 53 0.0003
Final clinical misdiagnosis, % 20 4 47 0.0011
Prasence of Lawy body 45 40 466 NS

{all localtz ations), %

PRESENTATION TiPICA (25 pacientes): alteracion de la memoria episddica

PRESENTACION ATIPICA (15 pacientes): 7 Variante frontal (conductual/
ejecutivo), 2 trastorno visuoespacial progresivo/ACP, 3 sindrome apraxico
progresivo/CBS, 3 Variante lenguaje.




PRESENTACION ATIPICA

MALA correlacion diagnéstico clinico y patolégico

Error diagndstico inicial: 53% (8/15)

2 DLFT variante conductual, 1 pseudodemencia con
depresion, 1 Hidrocefalia normotensiva, 1 DCB, 1 APP, 1 DS, 1
demencia no clasificable

Error diagndstico final: 47% (7/15)
* 4 DLFT: 2 variantes conductuales, 1 DS, 1 DLFT con
motoneurona

*2 DCB
* 1 Demencia no clasificable
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Table 2 q
Serum progranulin levels and characteristics of subjects carrying a GRN mutation
Patient No Mutation Serum PGRN Initial clinical Age?
(ng/mL) diagnosis

Null GRN mutations

Patient 1 p.V2T9GIsX5 53.1 bvFTLD 74

Patient 1°s sibling p.V279GIs X5 74.4 PD 72

Patient 2 p.C366fsX1 45.2 AD 61

Patient 3 p.C366fsX1 53.3 PNFA 58

Pathogenic nature unclear”

Patient 4 p-C139R 92.3 PNFA 67

Patient 4's sibling p-.C139R 95.4 Asymptomatic 66

Patient 4’s descendent p-C139R 89.3 Asymptomatic 42

“At blood sampling. bPredicted pathogenic missense mutation based on the absence in control
individuals and on in silico data (evolutionary conservation and effect on protein structure and
stability). PGRIN: Progranulin; PNFA: Progressive nonfluent aphasia: AD: Alzheimer’s disease;
bvFTLD: behavioral variant of frontotemporal lobar dementia; PD: Parkinson’s disease.




BIOMARCADORES
DE LA
ENFERMEDAD DE
ALZHEIMER (LCR)




La enfermedad empieza décadas antes del inicio de los sintomas

The continuum of Alzheimer’s disease
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BIOMARCADORES DE LA ENFERMEDAD DE ALZHEIMER

*Un biomarcador para una enfermedad seria un indicador que se
utilizaria para valorar el riesgo o presencia de una enfermedad.

*Los criterios para un biomarcador ideal para la EA fueron
propuestos en 1998. Deberia :

» Detectar los hallazgos neuropatolégicos caracteristicos de
la enfermedad y presentar una S diagnéstica para la EA >
80%, junto con una E >80% para distinguir EA de otras
demencias.

» Fiable, reproducible, no invasivo, simple de realizar y de
bajo coste econdmico.

Consensos report of the working Group, 1998




BIOMARCADORES DE LA ENFERMEDAD DE ALZHEIMER

1. Biomarcadores de depdsito cerebral de B-amiloide
- Niveles de 3-amiloide en LCR
- PET con trazadores de amlioide: PIB, FDDNP,....
2. Biomarcadores de neurodegeneracion:
-Niveles de t-tau y p-tau en LCR
- PET con fluorodesoxiglucosa (FDG)

- RM estructural

3. Biomarcadores plasmaticos y genéticos



Cerebrospinal Fluid Biomarker Signature in
Alzheimer’s Disease Neuroimaging
Initative Subjects

Leslie M. Shaw, PhD,! Hugo Vanderstichele, PhD,? Malgorzata Knapik-Czajka, PhD,!
Christopher M. Clark, MD,? Paul S. Aisen, MD,* Ronald C. Petersen, MD,” Kaj Blennow, MD, PhD,®
Holly Soares, PhD,” Adam Simon, PhD,® Piotr Lewczuk, MD, PhD,” Robert Dean, MD,'”

Eric Siemers, MD,'” William Potter, MD,® Virginia M.-Y. Lee, PhD,"

John Q. Trojanowski, MD, PhD,! and the Alzheimer's Disease Neuroimaging Initiative

Ann MNeurol 2009;65:403—413

Table 2. Cerebrospinal Fluid Biomarker Concentrations and Ratios in Alzheimer’s Disease Neuroimaging Initiative

Study Subjects at Baseline

Characteristics tau (pg/ml) AP i p-taugg, tan/ p-tat g,/

{(pg/ml) (pg/ml) AP,_;, Ratio AP, 4 Ratio

AD (n = 100)

Median 138 36 0.86 0.29
Mean = 5D 122 + 58 144 + 41 42 + 20 0.92 *+ 0.48 0.32 £ 0.19 >
95% CI 135-152 3846 0.82-1.0 0.28-0.3
MCI (n = 196)
Median 86 146 32 0.62 0.23
Mean = 5D 103 £ 61 164 = 55 36 * 18 0.75 £ 0.62 0.26 * 0.18
95% CI 95-112 156-171 33-38 0.66-10.84 0.24-0.29
NC (n = 114)
Median 217 20 0.31 0.10
Mean = 5D 206+ 55 5% 15 0.39 + 0.27 0.14 +0.13 >
95% CI 195-216 2228 0.34-0.43 /

MCI—=AD (n = 37)"
Median
Mean = 5D

93 139 40 0.71 0.28
107 * 54 146 + 38 42+ 18 0.81 * 0.47 0.32 £ 0.17

95% CI 89-125 133-159 3648 0.64—0.91—}6_0_-};-'/
MCIl—normal (n = jlb

Median 253 21 0.29 \DDS\

Mean = 5D 257 * 26 22*3 0.29 * 0.02 0.09 = 0.02

95% CI

192-322 15-29 0.24-0.34 0.03-014
Mann—Whitney test: p < 0.0001, for each of the five bionmrker-—teses—for-Alzheimersdi A B —vscopnitively normal (INC) and for

mild cognitive impairment (MCI) vs NC. For AD vs MCI: p < 0.005, taw; p < 0.05, amyloid—p 1 to 42 pepride (AR, ,.): p < 0.01,
tau phosphorylared at the threonine 181 position (p-tawgyp) p < 0.0005, aw/Ap, o p < 0.005, -t AR, . p < 0.0001 for
MCI converters to AD vs NC for each of the biomarkers and ratios. *Alzheimer’s Disease Neuroimaging Initiative (ADNI) MCI
subjects who converted to a clinical diagnasis of probable AD ar 1 year. "ADNI MCI subjects who converted to cognitively normal ar 1
year. SD = standard deviation; CI = confidence interval.

416 Sujetos
-100 EA,
-196 DCL,

- 114 sin alt cognitiva

*Disminucién de B-
amiliode

cAumento de tau total
y tau-fosforilada.



Existe una buena correlacion entre Niveles de B-amiloide en LCR y la
cantidad de placas neuriticas (inversa) y PET-PIB

D

*13/13 PIB+ tenian AB,_4, <500pg/ml (S100%) '

Cerebrospinal Fluid B-Amyloid 42 and Tau Proteins . _ teni > )
as Biomarkers of Alzheimer-Type Pathologic 20/24 PIB- tenian AB1.,, >500pg/ml (E83%)

Changes in the Brain
Tero Tapiola, MD, PhD; Irina Alafuzoff, MD, PhD; Sanna-Kaisa Herukka, BM; Laura Parkkinen, PhD;
Paivi Hartikainen, MD, PhD; Hilkka Soininen, MD, PhD; Tuula Pirttilda, MD, PhD E EE ﬁ.ﬂu and PIE
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Los niveles de B-amiloide en LCR se alteran precozmente en el
curso evolutivo de la EA y no cambian significativamente a partir del
diagnostico clinico, observandose una curva plateau/efecto suelo
ante los primeros sintomas clinicos, manteniéndose estables en

fases clinicas de la enfermedad.

dananaralive Neurodegenerative Dis ii:w[e:j
000 Diseases DOI: 10.1159/000322229 heceptec
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Adjusted age (years) 2Alzheimer’s Disease and Other Cognitive Disorders Unit, Neurology Service, and "Biochemistry and Molecular
Genetics Service, Hospital Clinic, Barcelona, Spain

Fig. 1. Correlation between the individual CSF Ap1-42 levels and
the adjusted age in AMC (@; p=-1, p<0.01) and SMC ($;p=0,
p =1) of the PSENI mutation.

Correlacién entre la edad ajustada y los niveles -amiloide
en LCR en pacientes portadores de mutaciones en PSEN1.




» Tau-t es un marcador de dafo neuronal, siendo por tanto inespecifico de EA
(también elevado en AVC, TCE, otras degenerativas,..) pero se podria correlacionar
con la severidad clinica de la enfermedad. La tau fosforilada (p-tau) podria ser algo
mas especifica para EA.

» Buena correlacion entre niveles de tau en LCR y la presencia de NFT en la
neuropatologia
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Progresion de DCL a EA en funcion del perfil de biomarcadores en LCR
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Total 134 111 74 50 34 I8 16 2
Mormal C3F &5 500 45 Ir 2 26 15 2
Fathologic CSF 66 &2 29 13 i 2 1 0

La conversion de DCL a EA en pacientes con AB42/p-tau fue 27% anual
vs 2,2% con LCR normal

Buchhave et al; Arch Gen Psychiatry. 2012;69(1):98-106




Biomarcadores se alteran en un orden temporal a medida que la enfermedad
progresa

Los biomarcadores de placas [3-amiloide son dinamicos en las fases precoces
de la enfermedad, antes de la aparicion de los primeros sintomas, llegando a
un nivel suelo cuando aparecen los primeros sintomas

Abnormal

L 3

- Amyloid-8 accumulation (CSF/PET)
- Synaptic dysfunction (FDG-PET/fMRI)
~— Tau-mediated neuronal injury (CSF)
== Brain structure (volumetric MRI)
= Cognition
= Clinical function

——
- -

Norma

Preclinical ‘ MCI Dementia

Clinical Disease Stagﬁ




Biomarcadores de dafo neuronal, disfuncién y neurodegeneracién son
dinamicos en fases mas posteriores y correlacionan con sintomas clinicos /
severidad (pero se podrian ya alterar ya fases preclinicas)

RM (atrofia) es el ultimo biomarcador en volverse anormal, pero mantiene una
mejor relacion con la progresion de la enfermedad en fases tardias de la
enfermedad que otros biomarcadores

Abnormal

a

~— Amyloid-B accumulation (CSF/PET)
- Synaptic dysfunction (FDG-PET/MRI)
~— Tau-mediated neuronal injury (CSF)
== Brain structure (volumetric MRI)
= Cognition
= Clinical function

-
—

Preclinical MCI Dementia
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Clinical Disease Stage




NUEVOS CONCEPTOS:
PROPUESTA NUEVOS
CRITERIOS DE EA PARA LA
INVESTIGACION / CRITERIOS
NIA-AA 2011




(W Research criteria for the diagnosis of Alzheimer’s disease:
revising the NINCDS-ADRDA criteria

Bruno Dubois*, Howard H Feldman*, Javudia)acow, StevenT DeKosky, Pascale Barberger- Gateau, Jeffrey Cummings, André Delacourte,
Douglas Galasko, Serge Gaut hier, Gregory Jicha, KenichiMeguro, John O'Brien, Florence Pasquier, Phiippe Robert, Martin Rossor, Steven Salloway,
Yaakov Stern, Pieter | Visser, Phiip Scheltens

Loncet Newrdl 2007; 6:734-46  The NINCDS-ADRDA and the DSM-IV-TR criteria for Alzheimer’s dlsease (AD) are the prevailing dlagnosuc
P P otandavde in vacanwh: hawavar thav hava nme fllan hahind tha h Al ori it- L

Panel 2: Diagnostic criteria for AD
Probable AD: A plus one or more supportive features B, C, D, orE

Core diagnostic criteria

A. Presence of an early and significant episodic memory impairment that includes the

following features:
1. Graduval and progressive change in memory function reported by patients or
informants over more than 6 months
2. Objective evidence of significantly impaired(episodic memory ntesting: this
generally consists of recall deficit that does not impro cantly or does not
normalisewith cueing or recognition testing and after effective encoding of
information has been previously controlled
3. The episodic memory impairment can be isolated or associated with other cognitive
changes at the onset of AD oras AD advances

Supportive features
B. Presence of medial temporal lobe atrophy

- Volume loss of hippocampi, entorhinal cortex, amygdala evidegTed on MRIwith
qualitative ratings using visval scoring (referenced to well characresised population

with age norms) or quantltatlve volumetry of regions of interest (referenced to well

phospho-tau concentrations, or comblnatlons of the three
« Otherwell validated markers to be discovered i e future

D. Specific pattern on functional neuroimaging wi
- Reduced glucose metabolism in bilateral temporal parietal regions
« Otherwellvalidated ligands, including those that foreseeably will emerge such as

Pittsbu
E. Prove AD autosomal dominant mutation within the immediate family




@ Revising the definition of Alzheimer’s disease: a new lexicon

Bruno Dubois, Howard H Feldman, Oaudiaacova, Jeffrey L Cummings, StevenT DeKosky, Pascale Barberger-Gateau, André Delacourte,
Giovanni Frisoni, Nick C Fox, Douglas Galasko, Serge Gauthier, Harald Hampel, Gregory A Jicha, Kenichi Meguro, John O'Brien, Florence Pasquier,
Philippe Robert, Martin Rossor, Steven Salloway, Marie Sarazin, Leonardo C de Souza, Yaakov Stern, Pieter | Visser, Philip Scheltens

Lancet Neurol 2010;9:1118-27  Alzheimer’s disease (AD) is classically defined as a dual clinicopathological entity. The recent advances in use of

Panel: A new lexicon for Alzheimer's disease

Alzheimer's disease (AD)

This diagnostic label is now restricted to the clinical disorder that starts with the onset
of the first specific clinical symptoms of the disease, and encompasses both the
predementia and dementia phases. AD thus refers to the whole spectrum of the clinical
phase of the disease and is not restricted to the dementia syndrome. The diagnosis is
now established in vivo and relies on a dual clinicobiological entity that requires the
evidence of both specific memory changes and in-vivo markers of Alzheimer's
pathology that can include: CSF amyleid B, total tau, and phospho-tau; retention of
specific PET amyloid tracers; medial temporal lobe atrophy on MRI; and/or temporal/
parietal hypometabolism on fluorodeoxyglucose PET. The clinical phenotype can be
typical or atypical. Additionally, two different stages might still be meaningful: a
prodromal and a dementia phase.

Prodromal AD (also called “predementia stage of AD")

This term refers to the early symptomatic, predementia phase of AD inwhich (1) clinical
symptoms including episodic memory loss of the hippocampal type (characterised by a
free recall deficit on testing not normalised with cueing) are present, but not sufficiently
severe to affect instrumental activities of daily living and do not warrant a diagnosis of
dementia; and inwhich (2) biomarker evidence from CSF or imaging is supportive of the
presence of AD pathological changes. This phase is now included in the new definition
of AD. The term of prodromal AD might disappear in the future if AD is considered to
encompass both the predementia and dementia stages.

AD dementia

This term refers to the phase of AD during which cognitive symptoms are sufficiently
severe to interfere with social functioning and instrumental activities of daily living, a
threshold that is considered to define dementia in association with changes in episodic
memory and in at least one other cognitive domain. It might still be meaningful to
identify the dementia threshold for clinical trials or social/economic evaluations.

Typical AD

This term refers to the most common clinical phenotype of AD, which is characterised
by an early significant and progressive episodic memory deficit that remains dominant
in the later stages of the disease, and is followed by or associated with other cognitive
impairments (executive dysfunction, language, praxis, and complex visual processing
impairments) and neuropsychiatric changes. The diagnosis is further supported by one
or more in-vivo positive biomarkers of Alzheimer's pathology.

Atypical AD

This term refers to the less common and well characterised clinical phenotypes of the
disease that occur with Alzheimer's pathology. These dlinical syndromes include primary
progressive non-fluent aphasia, logopenic aphasia, frontal variant of AD, and posterior
cortical atrophy. In the presence of one of these clinical presentations, the diagnosis of AD
is supported by in-vivo evidence of amyloidosis in the brain (with retention of specific
amyloid labelling radioligands) or in the CSF (with changes characteristic of Alzheimer's
pathology in amyloid B, tau, and phospho-tau concentrations).

Mixed AD

This term refers to patients who fully fulfil the diagnostic criteria for typical AD and
additionally present with clinical and brain imaging/biological evidence of other
comorbid disorders such as cerebrovascular disease or Lewy body disease.

(Continues on next page)




Preclinical states of AD (including both "asymptomatic at-risk state for AD" and
“presymptomatic AD™)
These terms refer to the long asymptomatic stage between the earliest pathogenic events/
brain lesions of AD and the first appearance of specific cognitive changes. Traditionally, a
preclinical or asymptomatic phase was recognised post mortem by evidence of histological
changes typical of Alzheimer's pathology in individuals considered as cognitively normal
before death. Today, two predinical states can be isolated invivo:
Asymptomatic at-risk state for AD—this state can be identified in vivo by evidence of
amyloidosis in the brain (with retention of specific PET amyloid tracers) or in the CSF
(with changes in amyloid B, tau, and phospho-tav concentrations). In the absence of
knowledge about the value of these biological changes to predict the further
development of the disease, the asymptomatic phase of AD should still be referred to
as an “at-risk state for AD".
Presymptomatic AD—this state applies to individuals who will develop AD. This can be
ascertained only in families that are affected by rare avtosomal dominant monogenic
AD mutations (monogenic AD).

Alzheimer's pathology

This term refers to the underlying neurobiological changes responsible for AD that
span the earliest pathogenic events in the brain and that include specific neuronal brain
lesions (senile neuritic plagues and neurofibrillary tangles), synaptic loss, and vascular
amyloid deposits within the cerebral cortex. This term can be applied irrespective of the
existence of clinical manifestation.

Mild cognitive impairment (MCI)

This term applies to individuals with measurable MCl in the absence of a significant effect
on instrumental activities of daily living. This diagnostic label is applied if there is no disease
towhich MCl can be attributed. It remains a term of exclusion for individuals who are
suspected to have but do not meet the proposed new research criteria for AD, in that they
deviate from the clinicobiological phenotype of prodromal AD because they have memory
symptoms that are not characteristic of AD or because they are biomarker negative.




Toward defining the preclinical stages of Alzheimer’s disease:
Recommendations from the National Institute on Aging and the
Alzheimer’s Association workgroup

Reisa A. Sperling™*, Paul S. Aisen®, Laurel A. Becket(®, David A. Bennett®, Suzanne Craft®,
Anne M. leganf, Takeshi Iwatsubo®, Clifford R. Jack™, Jeffrey Kzlyei, Thomas J. Montine’,
Denise C. Park®, Eric M. Reiman', Christopher C. Rowe™, Eric Siemers", Yaakov Stern®,

Kristine Yaffe®, Maria C. Carrillo”, Bill Thies®, Marcelle Morrison-Bogorad', Molly V. Wagster',
Creighton H. Phelps"

Stage 1

Asymptomatic amyloidosis

-High PET amyloid tracer retention
-Low CSFAB,.4,

Stage 2

Amyloidosis + Neurodegeneration

-Neuronal dysfunction on FDG-PET/fMRI

-High CSF tau/p-tau

-Cortical thinning/Hippocampal atrophy on sMRI

Stage 3
Amyloidosis + Neurodegeneration + Sub
-Evidence of subtle change from baseline e
-Poor performance on more challenging cogniti
-Does not yet meet criteria for MCI '




The diagnosis of mild cognitive impairment due to Alzheimer’s discase:
Recommendations from the National Institute on Aging and Alzheimer’s
Association workgroup

Marnlyn S. Alberla**, Steven T. DeKUskyh'c, Dennis Dicksond, Bruno Dubois®,
Howard H. Feldmsz, Nick C. Fox®, Anthony qunslh, David M. Holtzman"', William J. leguslk,
Ronald C. Petersen', Peter J. Snyder™", Maria C. Carrillo®, Bill Thies®, Creighton H. Phelps?

Table 3
MCI criteria incorporating biomarkers
Biomarker probability AR Neuronal injury

Diagnostic category of AD etiology (PET or CSF) {tan, FDG, sMREI)
MCl—core clinical criteria Uninformative Conflicting/indeterminant/unte sted Conflicting/indeterminant/untesied
MCI due 1o AD—intermediate likelihood Intermediate Positive Untested

Untested Positive
MCI due 1o AD—high likelihood Highest Positive Positive
MCl—unlikely due to AD Lowest Negative Negative

Abbreviations: AD, Alzheimer’sdisease; A f, amy loid beta peptide; PET, positron emission tomography; CSE cerebrospinal fluid; FDG, fluorodeoxyglucose:
sMRL structural magnetic resonance imaging.




The diagnosis of dementia due to Alzheimer’s disease:
Recommendations from the National Institute on Aging and
the Alzheimer’s Association workgroup

Guy M. McKhann™™*, David S. Knopman®, Howard Chertkow®*, Bradley T. Hymsz,
Clifford R. Jack, Jr.5, Claudia H. Kawash‘id, William E. Klunkk, Walter J. Komshetz.l,
Jennifer J. Manly™™°, Richard Mayeux™"°, Richard C. MohsP, John C. Morris?,
Martin N. Rossor’, Philip Scheltens®, Maria C. Czu'illut, Bill Thit:st, Sandra Weintraub™",

Table 1

Creighton H. Phelps™

AD dementia criteria incorporating biomarkers

Biomarker probability Neuronal injury (CSF tau,
Diagnostic category of AD etiology AP (PET or CSF) FDG-PET, structural MRI)
Probable AD dementia
Based on clinical criteria Uninformative Unavailable, conflicting, Unavailable, conflicting,
or indeterminate or indeterminate
With three levels of evidence Intermediate Unavailable or indeterminate Positive
of AD Intermediate Positive Unavailable or indeterminate
pathophysiological process High Positive Positve
Possible AD dementia (atypical
clinical presentation)
Based on clinical criteria Uninformative Unavailable, conflicting, Unavailable, conflicting,

With evidence of AD
pathophysiological
process

Dementia-unlikely due to AD

High but does not rule
out second etiology

Lowest

or indeterminate
Positive

Negative

or indeterminate
Positive

Negative

Abbreviations: AD, Alzheimer’s disease; AB, amyloid-beta: PET, positron emission tomography; CSF, cerebrospinal fluid; FDG, "fluorodeoxyglucose;

MRI, magnetic resonance imaging.




CONCLUSIONES

Los criterios NINDS-ADRDA, DMS-IV son clinicos.

Las nuevas propuestas diagndsticas (criterios de
iInvestigacion para el dx de EA, Dubois et al., 2007, criterios
NIA-AA) incorporan diferentes biomarcadores.

La aplicacion de algunos de los nuevos biomarcadores es
dificil de generalizar en muchos centros asistenciales.

La aparicion de estos y nuevos biomarcadores abre la
posibilidad del dx de EA en la fase predemencia y su
utilidad en ensayos farmacologicos.
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