Tu universidad
de postgrado

Your university
for graduate
studies

Tu universidad
para una formaciéon
permanente

Your lifelong
learning university

Tu universidad
para una ensefnanza
innovadora

Your innovative
education university

La universidad
para tu futuro

The university g ngdad
for your future

Internacional

A



oo
DE ESPANA Instituto 2 A
- dcearslglsulﬁ Banco de Tejidos Clan

El futuro de la investigacion en la enfermedad de Alzheimer:

el papel de los bancos de tejidos neurologicos.

Alberto Rabano
Banco de Tejidos de la Fundacion CIEN
Instituto de Salud Carlos Il



UNIVERSIDAD un
INTERNACIONAL I
DE ANDALUCIA A

“éiQué puedo saber?”
La enfermedad de Alzheimer desde el punto de vista de la neuropatologia.

“éQué debo hacer?”
El papel de los bancos de tejidos neuroldgicos en la investigacion de la enfermedad

de Alzheimer.

“éiQué puedo esperar?”
Contribucion de los estudios clinico-patologicos al conocimiento y al tratamiento
de la enfermedad.
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“¢Qué puedo saber?”

La enfermedad de Alzheimer
desde el punto de vista de Ia
neuropatologia.
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Causas de morbilidad en Espana, ambos sexos, 70+ afnos
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- Alzheimer’s Disease (60-80%) Vascular Dementia (10%) - Lewy Body Dementia (5-15%)
- Frontotemporal Dementia (2-5%) . Other Types of Dementia
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100 aiios de investigacion en

la enfermedad de Alzheimer

1906

J Hardy, 2006

Table 1. A Summary of the History of Research into Alzheimer's

Disease and Related Disorders

Related
Year Developments Alzheimer's Disease
1902 Improved silver
stains
1906 Alzheimer's case history of
Auguste D.
1910 Alzheimer's Disease named
1922 Lewy body
described
1932 First hereditary case described
1962 L-dopa therapy in
Parkinson's
1963/4 Ultrastructure of plaque and
tangle by electron microscopy
1968 Recognition of prevalence of
disease in the elderly
1976 Cholinergic deficit described
1983 Huntington’s genetic  Sequence of A from Alzheimer's
linkage amyloid angiopathy
1984 Sequence of A from Down’s
syndrome from amyloid
angiopathy
1985 Cloning of the prion Sequence of Al from plaques
gene
1986 Tau as major component of
tangles
1987 Cloning of APP and localization to
chromosome 21
1989 Mutations in prion
gene in CJD/GSS
1990 Mutations in APP Alzheimer's disease genetically
cause HCHWA-D; heterogeneous
prion mutations
cause
neurodegeneration
in mice
1991 APP mutations in Alzheimer's; a
descriptive system of
cataloguing the neuropathology
determined
1993 ApoE4 associated with
Alzheimer’s; cholinergic
therapy approved for AD
1994 APP mutations increase Ap42
1995 APP transgenic mice made with
plagque pathology; presenilins
cloned as loci for early onset
Alzheimer's
1996 Presenilin mutations shown to
alter APP processing
1997 Synuclein mutations
identified in PD;
Synuclein
identified as major
component of
Lewy bodies
1998 Tau mutations Presenilins identified as
identified in y-secretase
FTDP-17
1999 BACE cloned; A immunization
in mice reduces amyloid
pathology
2000 Mice with tangles
made using FTDP-17
mutations
2001 Mice with plaques and tangles
made
2003 Ap vaccine trials halted because

of side effects
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1906

%‘34 R iy - - A. Alzheimer
- ‘1‘, R, 1864 - 1915
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http://www.psychiatrie.uni-frankfurt.de/klinik/geschichte/index.html
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Original drawing of Alois Alzheimer (1864-1915)
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Johann Feigl, 1910
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West Riding Lunatic Asylum, Wakefield, Yorkshire James Crichton-Browne (1840 - 1938)

= Universidad

John Arthur Nicholas Corsellis ' A

Runwell Mental Hospital, Essex (1915 — 1994).



UNIVERSIDAD 1968 Recognition of prevalence of
INTERNACIONAL disease in the elderly
DE ANDALUCIA 1976 Cholinergic deficit described

Blessed G, Tomlinson BE, Roth M.

The association between quantitative measures of
dementia and of senile change in the cerebral grey
matter of elderly subjects.

Br J Psychiatry. 1968 Jul;114(512):797-811.

La enfermedad de Alzheimer como demencia
mas prevalente, diagnodstico y tratamiento.

Sir Bernard Tomlinson A
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254 Proc. R. Soc. Med. Volume 60 March 1967

Finally, schizophrenic symptoms may make their
appearance for the first time late in life in subjects
where genetic factors had influenced personality
development towards eccentricity and a poor
capacity for intimate relationships. Again, and in
addition to increasing social isolation, subtle
brain changes associated with ageing or with
relatively mild degrees of senile or arteriosclerotic
dementia may be the final precipitating factors.

14

Professor M Roth, Dr B E Tomlinson

and Dr G Blessed

(MRC Research Group on the Relation
between Functional and Organic
Psychiatric Iliness, Newcastle upon Tyne)!

The Relationship between Quantitative
Measures of Dementia and of Degenerative
Changes in the Cerebral Grev Matter of
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Fig 1 Relationship of dementia score to mean plague
count in 60 aged subjects

. The recent studies of Corsellis (1962) have
The shown that neuropathological findings agreed
rela  reasonably well with clinical groupings of old age

mental disorder first shown to be relatively dis-
tinct from one another ten to fifteen years ago
(Roth & Morrissey 1952, Norris & Post 1955,
Roth 1955, Kay 1959). For example, among the
300 patients who had come to post-mortem in a
mental hospital only 25 % of those with functional
disorders, but 759, of those regarded as suffering
from organic psychoses, showed degenerative
changes of moderate or severe degree. The over-
lap was probably due in part to a development of
organic changes at an advanced age in some sub-
jects with an initial ‘functional’ disorder.
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Ludo van Bogaert
1897 - 1988

Mschr Psychiat Neurol 1939;102:275-301

Sur les formes familiales précoces de la maladie
d 'Alzheimer, pp. 275-301

van Bogaert L. - Maere M. - de Smedt E.

Département de Neurologie et Pathologie de
I'Institut Bunge (Berchem- Anvers)

Nat Genet. 1992 Dec;2(4):335-9.

Mapping of a gene predisposing to early-onset
Alzheimer's disease to chromosome 14¢24.3.

Van Broeckhoven C, Backhovens H, Cruts M, De un
Winter G, Bruyland M, Cras P, Martin JJ. !
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Enfermedad de
Alzheimer de inicio
tardio (LOAD)

Enfermedad de
Alzheimer esporadica

<10%

1-5% /‘\

10-20%

Enfermedad de
Alzheimer de inicio
temprano (EOAD)
(<65 anos)

Enfermedad de
Alzheimer familiar
(ADAD) (PSEN1,
PSEN2, APP)
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Table 3
Formal and informal health care costs in community-dwelling patients

Cognitive impairment’

Total sample No indication Mild n=138 Moderate n="74 Severe n=3
n =262 mean (SD) of n=45 mean (SD) mean (SD) mean (SD) mean (SD)
Formal Care 1.646 € (3.847) 1,100 € (2,730) 1.314 € (3,531 2,606 € (4,845) 1.464 € (2,032)
Nursing Home Care 510€ (1.959) 394 € (1.658) 2713 € (1417 1,055 € (2,803) 19 € (42)
Professional Home Care 1.136 € (2.917) 706 € (2.004) 1.042 € (3.025) 1,552 € (3.173) 1.446 € (2.002)
Informal care 16473 € (17,036) 11,188 € (15,007 16,735 € (15,693) 18,788 € (19,909) 22,551 € (18,146)
ADL 5,107 € (8.475) 3.909 € (6.149) 4,632 € (7915 6,469 € (10.447) 0,109 € (8.034)
IADL 11386 € (11,324) 7.278 € (10,031 12,102 € (11,318) 12,406 € (11.598) 13.442 € (13.673)
Productivity losses 1,258 € (5.715) 1,006 € (5.277) 1,307 € (5,953 1,234 € (5.769) No Obs.

! According to MMSE ADL, activities of daily living: IADL., instrumental activities of daily living; SD. standard deviation; Obs, observations:
MMSE, Mini-Mental State Examination.

Michalowsky B et al., 2016

Estimacion para 2010, coste de |la demencia en Espafa:
> 16.000 millones de euros (15% del gasto sanitario total)
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*Nivel educativo (afios de educacion)

*Factores cardiovasculares (diabetes, hipertension)

Edad+

*Actividad mental
*Actividad fisica
*Consumo de alcohol
*Factores dietéticos
*Depresion
*Actividad social

*Traumatismo craneal I
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Life expectancy

in Data
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Source: Riley (2005), Clio Infra (2015), and UN Population Division (2019)

OurWorldInData.org/life-expectancy « CC BY

Note: Shown is period life expectancy at birth, the average number of years a newborn would live if the pattern of mortality in the given year

were to stay the same throughout its life.
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Impacto social de la enfermedad de Alzheimer y otras demencias

Tabla 1 Incidencia de demencia en diferentes estudios epidemiologicos, incluyendo los principales realizados en Espana

Ambito de estudio Incidencia
(por 1.000 hab/ano)

Incidencia por etiologias
(por 1.000 hab/aio)

Lopez-Pousa et al.® Poblacion rural = 75 anos en Gerona 23,2

Bermejo-Pareja et al.® Poblacion = 65 afios en 3 regiones 10,6
centrales de Espana

Lobo et al.’ Poblacion urbana = 55 anos en 8,6
Zaragoza

Estudio de Rotterdam® Poblacion = 55 anos en Rotterdam 9,8

Matsui et al.” Poblacion = 65 afios en Japon 32,3

10,8 EA
9,5DV
7,4EA
1,4DV
0,9 DemEP

5,4EA

7,2EA
1,50V

14,6 EA
9,5DV
1,4DC Lewy
3,8 mixta
3,1o0tras

DC Lewy: demencia por cuerpos de Lewy; DemEP: demencia en la enfermedad de Parkinson; DV: demencia vascular; EA: enfermedad de

Alzheimer.

Villarejo A et al., 2017
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OECD demographic deficit Seblova et al Dove
2000-2030
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Harper S, Science, 2014 Evolucion de la incidencia de demencia en Suecia
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Lane CAetal., 2018

NON-DOMINANT
FORMS OF AD

DOMINANTLY INHERITED

FORMS OF AD

(including ‘sporadic’ AD)

+ .

Missense mutations in the APP Failure of Af clearance
or presenilin 1 or 2 genes mechanisms

(e.g., ApoE4 inheritance,

l faulty Af} degradation, etc)

\ 4

Gradually rising

Increased relative
ApB42 levels in the brain

Ap42 production throughout life

v A

Accumulation and oligomerization of AB42
in limbic and association cortices

v

. Subtle effects of AB oligomers on
ot synaptic efficacy
0' '
Gradual deposition of AB42
oligomers as diffuse plaques

v

Microglial and astrocytic activation and
attendant inflammatory responses

v

Altered neuronal ionic homeostasis,
oxidative injury

v

Altered kinase/phosphatase activities
lead to tangles

v

Widespread neuronal/synaptic dysfunction
and selective neuronal loss with
attendant neurotransmitter deficits
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Abnormal '
t - Amyloid-f accumulation (CSF/PET)
- Synaptic dysfunction (FDG-PET/fMRI)
-~ Tau-mediated neuronal injury (CSF)
= Brain structure (volumetric MRI)
= Cognition
= Clinical function
Norma & 5 : | ;
Preclinical MCl Dementia
» - Hversidad
Clinical Disease Stage IA
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Enfermedad de Alzheimer (EA) Cambio patolégico de EA, un_
+ demencia sin demencia A
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Fase celular de la
enfermedad de Alzheimer upsont

Lipids
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Patologia de tipo Alzheimer
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80% A

60% A

40%

20% 1

0%

Development of tau pathology by decade (n=2366)

77 22 66 95 170 326 487 564 525 104

age 10 20 30 40 50 60 70 80 90
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Development of AB pathology by decade (n=2366)

77 22 66 95 170 326 487 564 525 104
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Arnsten AFT et al.,2020
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Transentorhinal Limbic Isocortical
(I-1l) (11-1V) (V-VI) MMSE Scores by Braak Stages
4 3-1-2

30 ¢ ® Observed

25 ¢ * + *

MMSE Score within 1 yr of death 0
o

0 I I 1l v \' \
Braak Stages

Nelson et al., | Neuropathol Exp neurol. 2009; 68(1): 1-14. LN
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El paradigma prionoide
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DE ANDALUC |’ A https://doi.org/10.1038/541593-018-0235-9 neuroscience

Protein misfolding, aggregation, and
conformational strains in neurodegenerative

diseases
Claudio Soto* and Sandra Pritzkow NATURE NEUROSCIENCE | VOL 21| OCTOBER 2018 | 1332-1340 |
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“iQué debo hacer?”

El papel de los bancos de
tejidos neurologicos en |a
investigacion de la
enfermedad de Alzheimer.
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Centro Alzheimer
Fundacion Reina Sofia

MS06 San Mart

Fundacion
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La iniciativa de Vallecas: programas de investigacion

El Proyecto Alzheimer Fundacion Reina Sofia
* Una residencia para pacientes con demencia.

* Una cohorte de pacientes institucionalizados para la
investigacion en demencia.

El Banco de Tejidos CIEN

* Un banco de cerebros de enfermedades
neurodegenerativas.

* Muestras neuroldgicas de pacientes incluidas en
cohortes de investigacion.

El Proyecto Vallecas

*Un estudio longitudinal de envejecimiento cognitivo.

*Voluntarios para la investigacion en demencia.
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Cohorte del Centro Alzheimer de Vallecas:
Consentimiento informado

* Para pacientes incapaces

. * Para pacientes con un tutor legal
de dar su consentimiento

Sl 8 MNSTERO
gﬁ N R e oo
de Salud (’

Carlos il Carlosil

MINISTERIO B ; "
ig% eSS s 2
Cl¢
=

—

e,

.‘" A

®,

ssunenst”
150 90012008

CONSENTIMIENTO INFORMADO DE PACIENTE INCAPAZ

(nombre y apellidos del/la paciente), declaro bajo mi responsabilidad que ha sido

informado/a Por €l Dr./Dra. s...cccuvieeniissssscsnsnssinnssiossnossrissssnssssssssnsssssssssssnsens

Ha leido la Hoja de Informacion que se me ha entregado.
Ha podido hacer preguntas sobre el Programa de Investigacion.
Ha recibido suficiente informacién sobre dicho Programa.
Comprende que la participacién es voluntaria.
Comprende que puedo retirar mi consentimiento:
Cuando quiera.
Sin tener que dar explicaciones.
Sin que ello repercuta en sus cuidados médicos o su atencién sanitaria.

En mi presencia se ha dado a:

(nombre y apellidos del/la paciente), del cual soy cuidador habitual y guardador
de hecho, toda la informacién pertinente adaptada a su nivel de entendimiento y
estd de acuerdo en participar. Declaro haber recibido y entendido que el proyecto
de investigacion se realizara en interés directo del paciente.

Doy mi consentimiento para que sus DATOS CLINICOS g
sean utilizados para investigacion. st [] No []

Dono sus MUESTRAS DE SANGRE Y ORINA a la UIPA i
y doy mi consentimiento para que sean utilizadas en st [] No ]
investigacion.

Doy mi consentimiento para que se le realicen estudios )
de RESONANCIA MAGNETICA con fines de investigacién.  SI D NO D

Doy mi consentimiento para que sus muestras sean

utilizadas en ESTUDIOS GENETICOS con fines de st O No 7]
investigacion.

Fecha: de de

Firma del guardador de hecho. Firma del médico.
UNIDAD DE INVESTIGACION DEL PROYECTO ALZHEIMER (UIPA), FUNDACION REINA SOFIA

€/ Valderrebollo, 5. 28031 Macrid. Tel.: 91 385 22 00 Fax: 913852118
www.fundacioncien.es

CONSENTIMIENTO INFORMADO EN PACIENTES INCAPACITADOS
JUDICIALMENTE

VO i o 600 0ws 0w o 5 S B S S AN S RN T RS MR AR ST R SR GRS R S R TR
(nombre y apellidos del/la firmante), en calidad de representante legal de

(nombre y apellidos del/la paciente):
He sido informado por €l Dr. / Dra. ..ccccevreunerisnesimssisisnsssnmesensnn,
He leido la Hoja de Informacion que se me ha entregado.
He podido hacer preguntas sobre el Programa de Investigacion.
He recibido suficiente informacion sobre dicho Programa.
Comprendo que la participacion es voluntaria.
Comprendo que puede retirarse del Programa de Investigacion:
Cuando quiera.
Sin tener que dar explicaciones.
Sin que ello repercuta en sus cuidados médicos o su atencion
sanitaria.

(nombre y apellidos del/la paciente) toda la informacién pertinente adaptada a
su nivel de entendimiento y estd de acuerdo en participar. Y presto mi

CONTOrTIAA PR QUIB wuvsss s vavaw st s vowe s i AV A o T4 VAR RSN E s s s
(nombre y apellidos del/la paciente) participe en el Programa de Investigacion en
las siguientes condiciones:

Doy mi consentimiento para que sus DATOS CLEINICOS )
sean utilizados para investigacion. st [] No []

Dono sus MUESTRAS DE SANGRE Y ORINA a la UIPA X
y doy mi consentimiento para que sean utilizadas en SI |:] NO |:|
investigacion.

Doy mi consentimiento para que se le realicen estudios i
de RESONANCIA MAGNETICA con fines de investigacién. si D NO D

Doy mi consentimiento para que sus muestras sean

utilizadas en ESTUDIOS GENETICOS con fines de st [ No ]
investigacion.

Fecha: de de

Firma del representante legal. Firma del médico.
UNIDAD DE INVESTIGACION DEL PROYECTO ALZHEIMER (UIPA), FUNDACION REINA SOFfA

/ Valderrebollo, 5. 28031 Madrid. Tel.: 91 385 22 00 Fax: 913852118
‘www.fundacioncien.es
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Promoting Research in Advanced Dementia:
Early Clinical Results of the Alzheimer
Center Reina Sofia Foundation

Javier Olazaran®*, Luis Agiiera-Ortiz", Ricardo S. Osorio", Beatriz Leén-Salas®, José Luis Dobato®,
Isabel Cruz-Orduia®, Belén Gonzilez*, Meritxell Valenti*, Nuria Gil-Ruiz", Belén Frades®,
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Table 3

Scale measures in the final clinical protocol of the ACRSF

Area Scale Objective/Rationale Observations!
References?
Cognition MMSE General cognition, universal measurement B.6 [17, 18]
sMMSE General cognition, advanced dementia B.6 [19, 20]
Animals Verbal fluency, frontotemporal functions B.6 [22, 23]
SIB General cognition, avoid floor effect B.6 [46, 47)
Behavior and mood NPI Overall picture of behavior problems B.6 [14-16]
APADEM Apathy in advanced dementia B.6 [48]
CMALI Agitation, detailed assessment B.12 [49, 50]
CSDD Depression, using both informant and patient observation B. 12 [51,52]
Personality NEO-FFI Premorbid personality traits, understand behavior problems B [56,57]
ADL FAST AD specific, detailed for severe dementia B.6 [26, 27]
BI Basic ADL, sensitive to change B.6 [58. 59]
IADL Instrumental AVD B. 6, DC [60. 61]
Motor area SCOPA-motor Parkinsonism, predictor of gait dysfunction and functional B.6 [31,32]
dependence
Up & Go test Mobility, predictor of falls B.6 [33, 34]
ADGS Gait, predictor of functional dependence and QoL B.6 [35, 306]
POMA Balance, predictor of falls B.6 [63, 64]
QoL QUALID QoL in advanced dementia B, 6, NH [66, 67]
QoL- AD QoL as perceived by patient and caregiver B, 6, DC [41,42]

IB: administered at baseline: 6: administered every six months; 12: administered every 12 months; NH: administered only to the nursing home

patients; DC: administered only to the day-care patients.
2The original reference appears first, followed by reference of the most relevant validation studies in Spanish samples.
ACRSF: Alzheimer Center Reina Sofia Foundation; AD: Alzheimer’s disease: ADL: activities of daily living: ADGS: Alzheimer’s Disease Gait
Scale: APADEM: Apathy in Dementia Scale; BI: Barthel Index; CMAI: Cohen-Mansfield Agitation Inventory: FAST: Functional Assessment
Staging: GDS: Global Deterioration Scale; IADL: Instrumental Activities of Daily Living Scale; MMSE: Mini-mental State Examination;
NEO-FFI: NEO Five-Factor Inventory; NPI: Neuropsychiatric Inventory; POMA: Tinetti Performance Oriented Mobility Assessment; QoL-
AD: Quality of Life in Alzheimer’s Disease Scale; QUALID: Quality of Life in Late-stage Dementia Scale; SCOPA-Motor: motor evaluation
scale of the Scales for Outcomes in Parkinson’s Disease; SIB: Severe Impairment Battery; sMMSE: Severe Mini-mental State Examination.
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Pathological Correlations of
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Institutionalized People with Dementia

Ester Esteban de Antonio®, Jorge Lopez-Alvarez®, Alberto Rébano®, Luis Agiiera-Ortiz™9,

Antonio Sanchez-Soblechero®, Laura Amaya®, Sofia Portela®.
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Neurology Service, University Hospital Gregorio Maraiion, Madrid, Spain
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INCLUSION-EXCLUSION CRITERIA (n=335)
age (n=132), possible dementia (n=21), medical disease (n=13),
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JEFATURA DEL ESTADO

12945 LEY 14/2007 de 3 de julio, de Investigacion bio-
meédica.

JUAN CARLOS |

REY DE ESPANA

A todos los que la presente vieren y entendieren.
Sabed: Que las Cortes Generales han aprobado y Yo
vengo en sancionar la siguiente ley.

PREAMBULO
I

humanos vy las infraestructuras necesarias para impul-
sarla. Tanto la Administracion General del Estado, en ejer-
cicio de la competencia de fomento y coordinacion gene-
ral de la investigacion cientifica y técnica que prevé el
articulo 149.1.15. de la Constitucion, como las administra-
ciones de las comunidades autdbnomas, que en sus Esta-
tutos han recogido de manera unanime la competencia
de fomento de la investigacion, estan configurando
estructuras de investigacion biomédica en red abiertas a
la participacion y colaboracién de las entidades privadas,
de los distintos organismos de investigacion y las univer-
sidades y de los propios centros del Sistema Nacional de
Salud, con el objetivo de aprovechar de manera eficiente
los recursos disponibles y obtener, a partir de la aporta-
cion de los distintos grupos de investigacion, unos resul-
tados trasladables a la mejora de la salud de los ciudada-
nos. De esta forma se cumple en el ambito de la
investigacion biomédica con el mandato recogido en el
articulo 44.2 de la Constitucién Espanola. aue encomienda

un
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1 J Y COMPETITIVIDAD  de Salud
Carl

loslll Banco de Tejidos Gion

MINISTERIO t%‘ ooe
” DE ECONOMIA (- z‘ 'y ”
Y COMPETITIVIDAD <o Salud (A
Carlos i

Banco ge Tejidos. Cien

CONSENTIMIENTO INFORMADO PARA LA DONACION DOCUMENTO ACREDITATIVO PARA LA DONACION POSTMORTEM
DE TEJIDO CEREBRAL DE TEJIDO CEREBRAL ANTE TESTIGOS

Datos del Donante

5 . 2 Datos del Donante
Nombre Primer Apellido Segundo Apellido D.N.I. Edad
> = 50 | Nombre | Apellidos D.N.I. Edad

Persona del Biobanco BT-CIEN que informa Datos del Testigo/ Familiar/ Cuidador

Nombre Apellidos BNl NE Col. I Nombre { Apellidos ‘[ D.N.I. 1‘ Relacién }

Dr.
Persona del Bicbanco BT-CIEN que informa

El abajo firmante declara haber sido informado por escrito y verbalmente sobre el programa de do- | Nombre ‘ Apellidos ‘ DNI | N2 Col. ‘

nacion de tejido cerebral y su destino exclusivo para la investigacion biomédica en enfermedades | Dr. ‘ ‘ | ‘
neuroldgicas, habiendo comprendido su significado y estar conforme con ello:

El abajo firmante como testigo / familiar/ cuidador, declara haber sido informade por escrito y verbalmente

Autoriza la donacidn post mértem del tejido cerebral, al Biobanco de Tejidos de la Fundacién del sobre el programa de donacién de tejido cerebral del BT-CIEN y su destino exclusivo para la investigacion
Centro de Investigacion de Enfermedades Neuroldgicas, BT-CIEN, para que en el futuro, sus muestras biomédica en enfermedades neuroldgicas y habiendo comprendido su significado, esta conforme con ello.
y los datos asociados, puedan ser cedidos gratuitamente para su uso en proyectos de investigacion
en enfermedades neuroldgicas, siguiendo el procedimiento establecido por la Ley de Investigacién Acredita asi mismo, que no le consta que el Donante a lo largo de su vida manifestase oposicion a la
Biomeédica (L.1.B. 14/2007), y segtn el protocolo de este Biobanco. donacidn ni dejé constancia expresa de ello y con su firma actia como testigo de la Donacién e incorpora-
cidn al Banco de Tejidos de la Fundacién CIEN del material bioldgico extraido post mértem al Donante, el
Entiende ademas que esta decision que ahora formaliza con su firma, en virtud de la Ley de Investi- dia di psia neurcpatoldgica, realizada en las instalaciones de este Biobanco para
gacién Biomédica y la Ley de Proteccion de Datos Personales (L.O.P.D. 15/1999) y sus normas de que en el futuro puedan ser cedidos gratuitamente para su uso en proyectos de investigacion en enferme-
desarrollo, podra revocarla en cualguier momento, sin necesidad de justificacion alguna. dades neuroldgi iguiendo el procedimi blecido por la Ley de Investigacion Biomédica (L.1.B.

14/2007) y el protocolo del BT-CIEN.

El DONANTE PERSONA QUE INFORMA

EL TESTIGO/ FAMILIAR/ CUIDADOR PERSONA DEL BIOBANCO QUE INFORMA

or.

Banco de Tejidos de la Fundacion CIEN

Firma

. Banco de Tejidos de la Fundacion CIEN
Firma

En Madiid,a  ,de ,de 201 En Madrid, a , de »de 201

C/. Valderrebollo, n° 5. 28031 Madrid. Tel.: 91 385 22 00 Fax: 91 385 21 18 e-mail: biobanco@fundacioncien.es

C/. Valderrebollo, n® 5. 28031 Madrid. Tel.: 91 385 22 00 Fax: 91 385 21 18 e-mail: biobanco@fundacioncien.es
hittp://bt fundacioncien.es

hitp://bt.fundacioncien.es

rosmnt™
15050011008
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Bancos de cerebros — Bancos de tejidos neurolagicos

" Donacion de tejido post mortem.

Avital gift

g& Tissue Bank newsletter

= Obtencion de tejido fijado y tejido
fresco congelado.

" Diagnostico neuropatologico en el
tejido fijado.

A day in the life of a Tissue Bank technician imperial Colege

New international research .
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| Symposium of Neurological Tissue Banks— First Joint Meeting of the Portuguese Society
Castilla y Ledn Neuroscience Institute, Sala- of Neuropathology and the Spanish Club of
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Programa de donacion interno

e Centro Alzheimer Fundacion Reina Sofia 165

e Seguimiento semestral, RM, muestras de J
sangre

Programa de donacion externo

e Poblacion general, residencias, hospitales 552

e No hay seguimiento de los donantes
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Donacion

.

e Diagndstico
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Informe Neuropatolégico
Diagnéstico definitivo

¢Enfermedad genética?

Informe Neuropatologico
Correlacion clinicopatologica
Formacion

Investigacion clinica

Muestras bioldgicas
Clasificacion de los casos
Datos clinicos asociados
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BALzZH Enfermedad de Alzheimer esporédica
B ALZHf Enfermedad de Alzheimer familiar
Oams Atrofia multisistémica

B ARTAG ARTAG
CIATAXIA Ataxias degenerativas

Bcapasi  CADASIL

CONT Cerebros de control

Cpce Degeneracion corticobasal
DCB-PSP Degeneracion cortico-basal - PSP
BDcL Demencia con cuerpos de Lewy

DLFT-FUS  Degeneracion lobar frontotemporal - FUS
[CIDLFT-PICK  Degeneracidn lobar frontotemporal - Pick
B pLFT-TAU  Degeneracion lobar frontotemporal - tau

CIDLFT-TDP  Degeneracién lobar frontotemporal - TDP

BEeca Enfermedad de granos argiréfilos
CleLa Esclerosis lateral amiotréfica
BELP Esclerosis lateral primaria
ClHPN Hidrocefalia a presiéon normal
CIHUNT Enfermedad de Huntington

W INESP Hallazgos inespecificos

OLewy Enfermedad de cuerpos de Lewy
WM orca Atrofia olivopontocerebelosa
Opark Enfermedad de Parkinson

M pPspP Parélisis supranuclear progresiva
W TAUP Taupatias (otras)

Ovasc Enfermedad cerebrovascular

un
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Alzheimer’s Project cohort (n = 165): main pathological groups

Alzheimer’s pathology

No Alzheimer’s
No Vascular
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Alzheimer’s pathology
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Alzheimer’s Project cohort (n = 165): main pathological groups
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ARTICLE

Received 10 Aug 2015 | Accepted 7 Mar 2016 | Published 15 Apr 2016 DOI: 10.1038/ncomms11253 OPEN

CCNF mutations in amyotrophic lateral sclerosis
and frontotemporal dementia

Kelly L. Williams"23, Simon Topp?, Shu Yang"2, Bradley Smith?, Jennifer A. Fifita'2, Sadaf T. Warraich', Katharine Y. Zhang',

Natalie Farrawell®, Caroline Vance?, Xun Hu#, Alessandra Chesi®, Claire S. Leblond”8, Albert Lee'?, Stephanie L. Rayner',

Vinod Sundaramoorthy™'©, Carol Dobson-Stone™'2, Mark P. Molloy"®, Marka van Blitterswijk'3, Dennis W. Dickson'3, Ronald C. Petersen'4,
Neill R. Graff-Radford'®, Bradley F. Boeve, Melissa E. Murray13, Cyril Pottier'3, Emily Don', Claire Winnick, Emily P. McCann',

Alison Hogan', Hussein Daoud”8, Annie Levert”8, Patrick A. Dion”8, Jun Mitsui'é, Hiroyuki Ishiura'®, Yuji Takahashi'®, Jun Goto'®,
Jason Kost'78, Cinzia Gellera'®, Athina Soragia Gkazi®, Jack Miller?, Joanne Stockton2°, William S. Brooks", Karyn Boundy?',

Meraida Polak?2, José Luis Mufioz-Blanco?, Jestis Esteban-Pérez2425, Alberto Rabano26, Orla Hardiman?’, Karen E. Morrison20.28:29,
30,31

Nicola Ticozzi | Vincenzo Silani3%3!, Jacqueline de Belleroche32, Jonathan D. Glass?2, John B.J. Kwok''2, Gilles J. Guillemin',
Roger S. Chung!, Shoji Tsuji'®33, Robert H. Brown Jr'8, Alberto Garcia-Redondo?423, Rosa Rademakers'3, John E. Landers'8, Aaron D. Gitler®,
Guy A. Rouleau’8, Nicholas J. Cole'?, Justin J. Yerbury5, Julie D. Atkin'0, Christopher E. Shaw?, Garth A. Nicholson"2334 & lan P. Blair"2

Here we use genome-wide linkage analysis in a large
ALS/FTD kindred to identify a novel disease locus on chromosome 16p13.3. Whole-exome sequencing
identified a CCNF missense mutation at this locus. Interrogation of international cohorts identified
additional novel CCNF variants in familial and sporadic ALS and FTD.
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Clinical, genetic and neuropathological
characterization of spinocerebellar ataxia

type 37

Marc Corral-juan,' Carmen Serrano-Munuera,” Alberto Rabano,? Daniel Cota-Gonzilez,'
Anna SEgarra-Roca,' Lourdes Ispierto," Antonio Tomas Cano-Orgaz,5 Astrid D. Adarmes,®
Carlota Méndez-del-Barrio,® Silvia Jesus,® Pablo Mir,*’ Victor Volpini,®

Ramiro Alvarez-Ramo,? Ivelisse Sanchez' and Antoni Matilla-Duenas'

We describe the clinical-genetic correlation and the first SCA37 neuropathological findings caused by
dysregulation of cerebellar DAB1 expression.
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The influence of phospho-tau on dendritic spines
of cortical pyramidal neurons in patients with
Alzheimer's disease

Paula Merino-Serrais,"*3 Ruth Benavides-Piccione,?? Lidia Blazquez-Llorca,’?*?
Asta Kastanauskaite,® Alberto Rabano,” Jesis Avila*® and Javier DeFelipe’??
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Different Brain Regions are
Infected with Fungi in Alzheimer’s
Disease
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Corpora Amylacea of Brain Tissue
from Neurodegenerative Diseases
Are Stained with Specific Antifungal
Antibodies

Diana Pisa’, Ruth Alonso, Alberto Rabano? and Luis Carrasco '™
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NEUROSCIENCE

The Adult Brain Does Grow New
Neurons After All, Study Says

Study points toward lifelong neuron formation in the human brain’s hippocampus, with
implications for memory and disease

nature

medicine

Letter | Published: 25 March 2019

Adult hippocampal neurogenesis is
abundant in neurologically healthy
subjects and drops sharply in patients
with Alzheimer’s disease

Elena P. Moreno-Jiménez, Miguel Flor-Garcia, Julia Terreros-Roncal, Alberto Rabano, Fabio Cafini,

Noemi Pallas-Bazarra, Jes(s Avila &Maria Llorens-Martin B8

Nature Medicine (2019) Download Citation
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“iQué puedo esperar?”

Contribucion de los estudios
clinico-patologicos al
conocimiento vy al tratamiento
de la enfermedad.
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Espana ha forjado una buena red de bancos de cerebros y tejidos
neurolégicos. Dentro de la Plataforma de Biobancos ISCIII se aca-
ba de poner en marcha el grupo de trabajo del Banco de Tejidos
Neurologicos GT-BTN, para crear un protocolo de extraccion y pro-
cesamiento de tejido cerebral para todos los hospitales de la red, un
protocolo de donacién de tejido cerebral en extraccién de érganos
para trasplante, un protocolo para la obtencién de tejido cerebral
en autopsias médico-legales, la incorporaciones de las colecciones
al Eurobiobank, un programa de formacién especifico de BTN, un
programa de control, de calidad especifico para BTN, la codificacién
SNOMED-CT de las donaciones del Grupo, y la promocién de di-
versos estudios colaborativos nacionales (DEGESCO, COPPADIS)
e internacionales (ENROLL), entre otras.

Sin embargo, el 86% de los cuidadores/as de personas con alzhéimer
desconoce la posibilidad de donacién de cerebro o la existencia de
estos bancos en su drea.

Numerosos centros publicos y privados participan activamente en la
realizacion de ensayos clinicos promovidos por la industria farma-
céutica o los propios investigadores sobre nuevos firmacos y estu-
dios observacionales. La mayoria de usuarios y muchos profesiona-
les desconocen la existencia de tales estudios y c6mo acceder a los
mismos.

Existen pocos proyectos de investigacidn sobre programas de pre-
vencion primaria y secundaria de alzhéimer v las iniciativas actuales
no estdn coordinadas con el sistema sanitario, lo que impide captu-
rar el continuo de la enfermedad de Alzheimer. La mayoria de los
estudios de prevencién secundaria son realizados por iniciativas con
financiacién no competitiva.

Las estrategias de prevencion primaria de la enfermedad de Alzhe-
imer actualmente mas aceptadas se basan en el control de facto-
res de riesgo vascular y promocion de estilos de vida saludable en
dieta y actividad fisica, intelectual y social. La validez etioldgica de
las asociaciones es todavia discutida vy los datos experimentales son
insuficientes.

Es necesario avanzar en hacer participar a los pacientes, cuidadores
familiares y sociedad en la investigacion, establecer jornadas forma-
tivas utilizando el movimiento asociativo, la sociedad debe conocer
la investigacidon que se esta desarrollando con fondos piblicos vy los
investigadores deben difundir sus resultados. fomentando una par-
ticipacion activa de pacientes, cuidadores y familiares facilitariamos
su incorporacion a ensayos clinicos, donaciones etc.
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Tabla 3: Objetivos, lineas de actuacion y metas (horizonte 2023). Eje 3: Derechos, ética y dignidad de la persona

4.2 3. Creacion de una informativa de ensayos clinicos faim 3IC0s U ofros Exitencia da plataforma informativa.
astudios dinicos programas de donacion de tgjidos icos) macional
accesible a los pacientas y sus familias. Utilizar el potencial del tepdo asociativo en este
ambito y considerar dispositivos disponibles como la web de la Agencia Espanola de
Medicamentos y Productos sanitanios (AEMPS).

4.2 4. Potenciacion lataforma de biobancos y, especificamenta, de los biobancos de tejido  Transiormacionas hacia una nueva
rnml-ngmfcm la donmacion de suj {:s{:mesh.rti:nmdnhunmm gaeneracion de bancos de cemrbros,
on fases sintomaticas o asintomaticas. Los centros que realicen estudios de cohortes medianta la vinculacidn con programas
an s sintomaticos o enn estableceran vinculos con los bicbancos para las de investigacion sobra cohortes de
m resultantes de los ci estudios. Las nuovas lineas estratégicas al respecio sUjetos sintomaticos o a riesgo.

daben orientarsa a una donacion controlada, a partir de muestras perfectamants
caractanzadas y fenotipadas. Los programas daberan incluir donaciones de particpantes
dﬂﬂﬂﬂﬁh‘ghﬂﬁhﬁummmmnmrrﬂmiﬂgﬂmmw
cuando son incluidos en kB cohorte. También se debe prevar gue ka red da comunicacion,
recogida, efc. garantice condiciones para su adecuado desamolio.

4.2 5. Fomentar |a investigacidn dingida a la propuesia vy validacion de nusvas prucbas o Vinculado a 2.2
nstrumentos neuropsicologicos sensibles a las fases muy incipientes de la enfermedad de
Alzheimer y su diferenciacion con o envelecmiento no patolégico.
(Vinculado al objetivo 2.2 )

4.2 8. Incorporar a pacientes familares, asociaciones a actvidades do investigacon raalzadas on Evaluacion de la propuesta.
CIBERNED, faciitando asi el conocimiento de estas e ncluso su participacion an ka toma de
decsiones o que contribuiria a incrementar el compromiso antre Mvestigadores y sociedad.
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Fl'ﬂmingham Heart StUdY About Participants For Researchers Internal 'Ds Full Menun
Three Generations of Dedication

&

Postmortem Brain Tissue Donation Program Participants —

The Framingham Heart Study has been conducting research on neurological disorders for Cohorts

decades. In 1997, we began a postmortem brain tissue donation program, which has

contributed significant information on the aging process. Consent Forms

Analyzing postmortem brain tissue may confirm a previous diagnosis of stroke, Medical History Update

Alzheimer’s disease, Parkinson’s disease or other neurological illness. It may also provide — .
Brain Tissue Donation Program

a diagnosis that was unclear earlier, document the extent of a disease or discover an
unsuspected problem. Having a definite diagnosis may benefit the donor’s family, by C4R COVID-19 Research Study

giving them a better idea of their genetic risks.
July 2020 Participant Town Hall un

= Universidad
Internacional

A



The NEW ENGLAND JOURNAL of MEDICINE

UNIVERSIDAD
INTERNACIONAL
DE ANDALUCIA

N Engl ) Med 2016;374:523-32.

ORIGINAL ARTICLE

Incidence of Dementia over Three Decades
in the Framingham Heart Study

Claudia L. Satizabal, Ph.D., Alexa S. Beiser, Ph.D., Vincent Chouraki, M.D., Ph.D.,
Genevigve Chéne, M.D., Ph.D., Carole Dufouil, Ph.D., and Sudha Seshadri, M.D.

Table 2. Temporal Trends in the Incidence of Dementia.*
Total No. of
MNo. of Observation P Value

Subtype Cases Periods 5-Yr Cumulative Hazard Rate (95% CI)f 5-¥r Hazard Ratio (95% Cl)i for Trend
Epoch 1 Epoch 2 Epoch 3 Epoch 4 Epoch2 Epoch 3 Epoch 4 Trend§

Owverall dementia 7l 9015 36 28 2.2 20 0.78 0.62 0.56 0.80 =0.001
(2.9-4.4) (2.2-3.5) (1.8-2.8) (1.5-2.6) (0.59-1.04)  (0.47-0.83)  (0.41-0.77)  (0.72-0.90)

Alzheimer's disease 264 9015 2.0 2.0 1.7 14 1.00 0.88 0.70 0.88 0.052
(1.5-2.6) (1.5-2.6) 1.3-2.3) (1.0-1.9) (0.70-1.43) (0.62-1.25) (0.48-1.03) (0.77-1.00)

Vascular dementia 24 9014 08 0.8 0.4 0.4 0.29 0.46 0.45 071 0.004
(0.6-1.3) (0.5-1.2) (0.2-0.7) (0.2-0.7) (051-156)  (0.25-0.86)  (0.23-0.87)  (0.56-0.90)

* The baseline examination period was between 1977 and 1983 for the first epoch, between 1986 and 1991 for the second epoch, between 1992 and 1998 for the third epoch, and between
2004 and 2008 for the fourth epoch.
i The Syear cumulative hazard rates (the cumulative incidence of dementia per 100 persons over a period of 5 years) are adjusted for age and sex. . !-l n
£ The Syear hazard ratios (the incidence of dementia during each epoch relative to the incidence during the first epoch) are adjusted for age and sex. inormaciona
§ We estimated linear trends (the decline per decade in the 5year incidence of dementia) using the elapsed mean time (in decades) between the first epoch and each consecutive epoch. A




UNIVERSIDAD -
INTERNACIONAL

DE ANDALUCIA

and fourth epochs, respectively. This risk reduction was observed only among
persons who had at least a high school diploma (hazard ratio, 0.77; 95% confi-
dence interval, 0.67 to 0.€8). The prevalence of most vascular risk factors (except
obesity and diabetes) and the risk of dementia associated with stroke, atrial fibril-
lation, or heart failure have decreased over ume, but none of these trends com-
pletely explain the decrease in the incidence of dementia.

niversidad
)



UNIVERSIDAD
INTERNACIONAL
DE ANDALUCIA

F S I ' Home MRC CFAS CFAS I CFAS Wales Key Findings Publications Research Team Participant Info Internal

Cognitive Function & Ageing Study

Welcome to CFAS LogIn

Please log into the site.

A Username
udies?

What are the Cognitive Function and Ageing St

The Cognitive Function and Ageing Studies (CFAS)
are population based studies of individuals aged
65 and over living in the community, including i
institutions. CFAS is the only large multi-centred,
population-based study in the UK that has reached
sufficient maturity. There are three main studies
within the CFAS group; MRC CFAS, the original

study which began in 1989, the comparison study CFAS Il (2008 onward) and CFAS Wales

(2011).
Latest News
un
CFAS DTC - 1st Annual Scientific Meeting I Intarnacionsl
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community-based population in England and Wales

Neuropathology Group of the Medical Research Council Cognitive Function and Ageing Study (MRC CFAS)*

Lancet 2001 357: 169-75

Findings We report on the first 209 individuals who have
come to necropsy. The median age at death was 85 years
for men, and 86 years for women. Cerebrovascular (78%)

and Alzheimertype (70%) pathology were common. ; , o L= :
Dementia was present in 100 (48%), of whom 64% had the major pathological correlates of cognitive decline in this

features indicating probable or definite Alzheimer’'s disease. e!derly sample, as expected, but most patients had mixed
However, 33% of the 109 non-demented people had disease. There were no clear thresholds of these features
equivalent densities of neocortical neuritic plaques. Some that predicted dementia status. The findings therefore
degree of neocortical neurofibrillary pathology was found in chalrlenge Eﬂﬂ:'u’fﬂntlﬂnal dementia diagnostic crlterla in this
61% of demented and 34% of nondemented individuals. setting. ~Additional factors must determine whether
Vascular lesions were equally common in both groups, moderate bgrdens of cerek?ral Alzhemer—tﬂne pthclﬂgy and
although the proportion with multiple vascular pathology was vascular lesions are associated with cognitive failure.

higher in the demented group (46% vs 33%).

Interpretation Alzheimertype and vascular pathology were
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A two-decade comparison of prevalence of dementia in >@ ®
individuals aged 65 years and older from three geographical o
areas of England: results of the Cognitive Function and

Ageing Study land II
e A ©.2 |
_ 40 [ CFASI
2 I CFAS I . . . .
% - — “Our findings suggest that brain health is
o | improving significantly in the UK across
g N B generations, particularly among men, but
: that deprivation is still putting people at a
& 20 . . .
z disadvantage. The UK in earlier eras has
g ] m seen major societal investments into
R improving population health and this
z 5 ‘ H appears to be helping protect older
@ Jmm M1 | | | | people from dementia.” — Professor Carol
65-69 70-74 7579 80-84 85-89 =90
Age group (years) Bl’ayn e. = H\r!r;‘iaau
Figure 1: CFAS | and CFAS Il age-specific dementia prevalence I A
CFAS=Cogpnitive Function and Ageing Study.
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BALTIMORE LONGITUDINAL S
(© BLSA ¥ijuoeron BLSA Data Use

HOW TO APPLY APPROVED STUDIES MEASURES & CODEBOOKS

Apply to use BLSA data and
specimens for scientific projects and

grant applications.

FIND OUT MORE

HOW TO APPLY News and Updates

In general you will begin the process with a pre-analysis plan in which you should L o A
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The Baltimore Longitudinal Study of Aging

America's Longest-Running Study of Human Aging

The National Institute on Aging’s Baltimore Longitudinal Study of Aging (BLSA)
answers critical questions about what happens as people get older. 6



UNIVERSIDAD Impact of Alzheimer’s Pathology on -

INTERNACIONAL Cognitive Trajectories in Nondemented
DE ANDALUCIA Elderly

Ira Driscoll, PhD," Susan M. Resnick, PhD,' Juan C. Troncoso, MD,”* Yang An, MS,'
Richard O’Brien, MD, PhD,*” and Alan B. Zonderman, PhD' Ann Neurol 2006;60:688 -695

Table 2. Distribution of Consortium to Establish a Registry for Alzheimer’s Disease and Braak Raw Scores per Group

Cognitive
Decline Neuropathology
Group N (+/-) (+/—=) CERAD* M (SD) Braak” M (SD)
Normal 27 — — 0 or 1 0.26 (0.45) =2 1.63 (0.56)
Asymptomartc-AD 21 — + 2o0r3 2.14 (0.36) =2 3.48 (1.17)
MCI/AD 33 + + 2or3 2.64 (0.49) =7 4,48 (1.03)
MCI 7 2.43 (0.53) 4,00 (1.00)
AD 26 2.69 (0.47) 4,62 (1.02)

“Consortium to Establish a Registry for Alzheimer’s Disease (CERAD) scores: 0 = none; 1 = rare (A); 2 = moderate (B); 3 = frequent (C).
PBraak scores: 0 to 6.

SD = standard deviation; AD = Alzheimer's disease; MCI = mild cognitive impairment; M = mean.
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Preclinical Alzheimer’s Disease
Schmitt FA et al., Neurology 2000.

High pathology controls
Lue LF et al., JNEN 1996.

High plague non-demented subjects
Benzing WC et al., Brain Res 1993.

Asymptomatic Alzheimer’s Disease (ASYMAD)
Riudavets MA et al., Neurobiol Aging 2007.
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J Alzheimers Dis. 2009 ; 18(3): 665675, do1:10.3233/JAD-2009-1179.

INTERNACIONAL _ ] _ o
DE ANDALUCIA Neuropathologic Studies of the Baltimore Longitudinal Study of
Aging (BLSA)

Richard J. O'Brien@, Susan M. Resnickb, Alan B. Zonderman®, Luigi Ferruccic, Barbara J.
Craind, Olga Pletnikovad, Gay Rudow?, Diego laconod, Miguel A. Riudavets®, Ira Driscoll®,
Donald L. Priced, Lee J. Martind_ and Juan C. Troncoso®d."

1 '
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:)NETEEEQSJ%?: - Ecology of the Aging Human Brain

Joshua A. Sonnen, MD; Karen Santa Cruz, MD; Laura S. Hemmy, PhD; Randall Woltjer, MD, PhD;
James B. Leverenz, MD; Kathleen S. Montine, PhD; Clifford R. Jack, MD; Jeffrey Kaye, MD; Kelvin Lim, MD;
Eric B. Larson, MD, MPH; Lon White, MD, MPH; Thomas ]. Montine, MD, PhD
Arch Neurol. 2011:68(8):1049-1056
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{U RUSH UNIVERSITY A e

EDUCATION AND TRAINING ADMISSIONS THE RUSH EXPERIENCE RESEARCH NEWS AND EVENTS ABOUT SUPPORT RUSH

Home > Research > Departmental Research > Rush Alzheimer's Disease Center > RADC Research > Epidemologic Research > Religious Orders Study

Epidemologic Research REligiOUS Orders StUdy

CEDHA The Religious Orders Study is a collaborative study with Rush and other U.S. medical
centers. It involves more than 1,100 older religious clergy (nuns, priests and brothers) who

Latino CORE Study have agreed to medical and psychological evaluation each year and brain donation after
death. Researchers are using information from the study to discover what changes in the

Memory and Aging Project brain are responsible for memory and movement problems. The study also looks closely at
the transition from normal functioning of the aging brain to the mild cognitive impairment

Minority Aging Research Study that can be an early sign of Alzheimer’s disease.

Funding for the Religious Orders Study by the National Institute on Aging began in 1993,

and current funding will continue through June 2016. By that time, the Religious Orders

Study will have up to 22 years of clinical data on more than 1,100 people and brain tissue
from over 350 people. This rich and diverse resource will allow the Study to continue

https://www.rushu.rush.edu/research/departmental-research/religious-orders-studyZmain-content 2FOUS iﬂV@SﬁgﬁtUIS- It will also offer the Alzheimer’s disease research i e eiad
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Sin deterioro cognitivo

Table 2: Demographics [mean (SD)] and distribution [number (%)] of pathology in persons with
no cognitive impairment in community compared to clinic cohorts.

J Alzheimers Dis. 2009 November : 18(3): 691-701. doi:10.3233/JAD-2009-1227.

The Neuropathology of Older Persons with and Without Dementia

from Community versus Clinic Cohorts

Julie A. Schneider®:P-C." Neelum T. Aggarwal®:®, Lisa Barnes2:?.d_ Patricia Boyle®:9, and

David A. Bennett3:?

Number

Age at death
Education

MMSE

Pathologic diagnosis of AD
(NIA-Reagan)

High

Intermediate

Infarct (any)
Macroscopic
Microscopic

Lewy bodies (any)

Neocortical

One pathology (AD,
infarcts, or Lewy bodies)
Mixed pathology

FTLD or other atypical
pathology

Community Cohorts

188
83.8 (SD=6.4)
17.0 (SD=3.9)
28.3 (SD=1.6)
73 (38.8%)

2(1.1%)
71 (37.8%)

73 (38.8%)
41 (21.8%)
41 (21.8%)

23 (12.2%)
5(2.7%)

87 (46.3%)
16 (8.5%)

0

Clinical Cohort
14
81.6 (SD=10.7)
14.7 (SD=3.0)
27.8 (SD=1.6)
8 (57.1%)

1(7.1%)
7 (50.0%)

5 (35.7%)
1(7.1%)
5 (35.7%)

1 (7.1%)
1 (7.1%)

6 (42.9%)
2 (14.3%)

0

Enfermedad de Alzheimer probable

Table 4: Demographics [mean (SD)] and distribution [number (%)] with clinically probable AD
in community compared to clinic cohorts.

Number

Age at death
Education
MMSE

Pathologic diagnosis of
AD (NIA-Reagan)
High
Intermediate

Infarcts (any)
Macroscopic
Microscopic

Lewy bodies (any)

Neocortical

One pathology (AD.,
infarets, or Lewy bodies)
Mixed pathology

FTLD or other atypical
pathology

Community Cohorts

194

89.8 (SD=5.5)
16.8 (SD=3.6)
14.1 (SD=8.5)
170 (87.6%)

78 (40.2%)
92 (47.4%)

105 (54.1%)
76 (39.2%)
60 (30.9%)

48 (24.7%)
30 (15.5%)

96 (49.5%)
86 (44.3%)

3(1.5%)

Clinical Cohort

280
792 (SD=10.1)
12.8 (SD-3.2)
6.0 (SD=8.0)
252 (90%)

193 (68.9%)
59 (21.1%)

77 (27.5%)
50 (17.9%)
49 (17.5%)

60 (21.4%)
40 (14.3%)

185 (66.1%)
77 (27.5%)

17 (6.1%)
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The Neuropathology of Probable Alzheimer — FES—_—
Disease and Mild Cognitive Impairment

Julie A. Schneider, MD,"*? Zoe Arvanitakis, MD,"* Sue E. Leurgans, PhD,"? and David A. Bennett, MD'?

Ann Neurol 2009;66:200-208

No Cognitive Mild Cognitive
Impairment Impairment Probable AD

\ AD AD+LB AD

lorLB

AD+LB

I+LB

lorLB

I+LB

Fig. Pathology by clinical status proximate to death. (Blue shades) Pathologic diagnosis of Alzheimer disease (AD). Clockwise: light
blue = pathologic diagnosis of AD only; dark blue = pathologic diagnosis of AD and neocortical Lewy bodies (LB); medium

blue = pathologic diagnosis of AD and cerebral infarcts (1); aqua = pathologic diagnosis of AD, I, and LB. (Red shades) /
andfor LB (with no pathologic diagnosis of AD). Clockwise: pink = I or LB; red = I and LB. (White) No pathologic diagnosis of
AD, no I, no LB.
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Panel 1: Glossary of terms

UNIVERSIDAD : L
Mild cognitive impairment
INTERNACIONAL Variably defined but includes subjective memory or cognitive

DE ANDALUCIA symptoms or both, objective memory or cognitive
impairment or both, and generally unaffected activities of
daily living; affected people do not meet currently accepted
dementia or AD diagnostic criteria

Lancet Neurol 2007; 6: 734-46

Amnestic mild cognitive impairment
W Research criteria for the diagnosis of Alzheimer's disease: A more specified term describing a subtype of mild cognitive
revising the NINCDS-ADRDA criteria impairment, in which there are subjective memory symptoms
Bruno Dubois*, Howard H Feldman®, Claudia Jacova, Steven T DeKosky, Pascale Barberger-Gateau, Jeffrey Cummings, André Delacourte, A A A = . i =
Douglas Galasko, Serge Gauthier, Gregory Jicha, Kenichi Meguro, John OBrien, Florence Pasquier, Philippe Robert, Martin Rossor, Steven Salloway, and ObJeCtlve memory Impal rment' Other COg nlt ve domal ns
Yo onn o] iy K T and activities of daily living are generally unaffected; affected
people do not meet currently accepted dementia or AD

diagnostic criteria

Preclinical AD

The long asymptomatic period between the first brain lesions
and the first appearance of symptoms and which concerns
normal individuals that later fulfil AD diagnostic criteria

Prodromal AD

The symptomatic predementia phase of AD, generally
included in the mild cognitive impairment category; this
phase is characterised by symptoms not severe enough to
meet currently accepted diagnostic criteria for AD

AD dementia . Hve'rls!dad
The phase of AD where symptoms are sufficiently severe to de Ancaloca
meet currently accepted dementia and AD diagnostic criteria A
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Carga patologica Cerebro 1 = Cerebro 2
Nivel cognitivo Paciente 1 # Paciente 2

Reserva cognitiva Paciente 1 # Paciente 2
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Lancet Neurol 2006; 5: 406-12
e
> W The effect of social networks on the relation between
§ -5 . . .
% 0 05 10 15 36 ! Alzheimer’s disease pathology and level of cognitive
- Shotalpatoogy functionin old people: a longitudinal cohort study
K -
[G] 2 S B — — David A Bennett, Julie A Schneider, Yuxiao Tang, Steven E Arnold, Robert S Wilson
1 o = Low social networks o ki
<5 T T T 1
0 10 20 30 40
Neurofibrillary tangles (PHFtau)
Figure 1: Predicted association between pathology and global cognitive
function score proximate to death
Upper=global Alzheimer's disease pathology. Lower=PHFtau tangles. Red u n
line=90th percentile of social network size (13 participants). Blue line=10th g Universidad
percentile of social network size (two participants). Dotted lines indicate 95% A

Cls. Both models controlled for age, sex, education, and main effects for social
networks and each pathological index.
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INTERNACIONAL Association of Lifespan Cognitive Reserve Indicator
OE ANDALUCIA With Dementia Risk in the Presence of Brain Pathologies

Hui Xu, M5c; Rongrong Yang, M5c; Xiuying Qi, PhD; Christina Dintica, M5c; Ruixue Song, M5c;

_ - JAMA Neurol. doi:10.1001/jamaneurol.2019.2455
David A. Bennett, MD; Weili Xu, MD, PhD

Published online July 14, 2019.

Figure 1. Standardized Estimates From the Structural Equation Model Figure 2. Incidence Rates of Dementia per 1000 Person-Years by Cognitive Reserve (CR) Tertile
With 5 Observable Factors of a Latent Reserve Construct and Brain Pathology
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Structural equation modeling fit statistics: 2 = 41.919; P < .001; comparative fit - 0 . i ; . . .
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Amyloid deposition is decreasing in aging Comstantin Bouras, MD
brains Gabriel Gold, MD

An autopsy study of 1,599 older people

Neuro!ogv‘ﬁ’\ 2014;82:326-331

Figure 1 Period effect on amyloid deposition in cases without dementia
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Figure 2 Mean amyloid deposition according to NFT stage
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DE AN DALUC[A original Investigation | Public Health
Association of Neighborhood-Level Disadvantage

With Alzheimer Disease Neuropathology

JAMA | O pe n JAMA Network Open. 2020;3(6):e207559. doi:10.1001/jamanetworkopen.2020.7559 Lfi]

W. Ryan Powell, PhD; William R. Buckingham, PhD; Jamie L. Larson, PhD; Leigha Vilen, BS; Menggang Yu, PhD; M. Shahriar Salamat, MD, PhD; Barbara B. Bendlin, PhD;
Robert A. Rissman, PhD; Amy J. H. Kind, MD, PhD

eTable 2. Unadjusted and Adjusted Results with Neighborhood Disadvantage Placed into Tertile Groupings

Table 2. Neuropathologic Features Based on Study Sample
of Decedent Sample
overall sample Main AD Neuropathology Analysis®
Neuropathologic feature (N = 447) Unadjusted Adjusted
AD neuropathology, No. (%) Characteristic OR 95% CI OR2 95% CI
Meighborhood disadvantage terlile groups
No 53(12) Least disadvantaged (ADI deciles 1 & 2) 1.000 (reference) 1.000 (reference)
Yes 394 (88) Middle disadvantaged (ADI deciles 3 & 4) 1.170 1.152- 1.189 1.130 1.068 - 1.196
Diffuse plague, No. (%) Most disadvantaged (ADI deciles 5 to 10) 1274 1.038 - 1 564 1.262 1.103 - 1.445
Not present 73 (16) Age 1.022 1.016-1.028
Sex
Present 374 (84) Female 1.000 (reference)
Meuritic plague, No. (%) Male 0.835 0772 -0.903
AD, Alzheimer's dissase; ADI, Area Deprivation Index; Cl, confidence interval; OR., cdds ratic
Present 378 {35} * Adjusted for age, sex, and year of death

¥ AD neuropathology defined as presence of either diffuse plagues or neuritic plaques (n=447)

Abbreviation: AD, Alzheimer disease.
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