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La iniciativa de Vallecas: programas de investigacion

El Proyecto Alzheimer FRS
* 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.

co de Tejidos cic la Fundacion Cien

brcren
.l * 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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Promoting Research in Advanced Dementia:
Early Clinical Results of the Alzheimer
Center Reina Sofia Foundation

Javier Olazardn®*, Luis Agiiera-Ortiz", Ricardo S. Osorio®, Beatriz Le6n-Salas®, José Luis Dobato®,
Isabel Cruz-Orduia®. Belén Gonzilez", Meritxell Valenti*, Nuria Gil-Ruiz", Belén Frades®,

M.I. Ramos-Garcia® and Pablo Martinez-Martin®

YAlzheimer Disease Research Unit, CIEN Foundation, Carlos I Institute of Health, Alzheimer Center Reina Sofia
Foundation, Madrid, Spain

YCIBERSAM, Carlos Il Institute of Health, Madrid, Spain

CCIBERNED, Carlos lI Institute of Health, Madrid, Spain

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 elfect 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
CMAI 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 arca 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 Activitics 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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REV NEUROL 2015,60:1-9
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Fiabilidad y validez de la bateria de evaluacion del deterioro
grave, version abreviada (SIB-s), en pacientes con demencia
en Espaina

Isabel Cruz-Orduna, Luis F. Agliera-Ortiz, lgnacio Montorio-Cerrato, Beatriz Ledn-Salas, M. Cristina Valle de Juan,
Pablo Martinez-Martin




Current Topics in Research

American Journal of Alzheimer's
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Algunas cifras de la CAV-CAFRS...

540 pacientes con demencia incluidos en la cohorte.

3738 evaluaciones realizadas por la UMA.

68% de pacientes con RM (3T).

3058 muestras de sangre (52812 alicuotas de hemoderivados).

168 cerebros extraidos (50% con RM seriadas previas).

26 exitus (17%) en la primera ola.

64 pacientes con COVID-19 sintomatico o
asintomatico (cohorte actual, 43%).
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CrossMark

The Vallecas Project: a cohort to
identify early markers and 511. 000 ”
mechanisms of Alzheimer’s disease C Z g
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" Gregorio Mararién University Hospital, Madrid, Spain, * Alzheimer’s Center Reina Sofia Foundation — CIEN Foundation and
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Carlos University, Méstoles, Spain, “ Department of Artificial Intelligence, Technical University of Madrnd, Boadilla del Monte,
Spain, * Department of Neuroimaging, Hospital Ruber Internacional, Madrid, Spain, * National Center of Epidemiology and
CIBERNED, Carlos lil Institute of Health, Madrid, Spain
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DIFFICULT TO PERFORM ALL VISITS (n=46)
living out of Madrid (n=38), taking care of a family member (n=8)
INCLUSION-EXCLUSION CRITERIA (n=335)
age(n=132), possible dementia (n=21), medical disease (n=13),
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Residence, Clinical Features, and Genetic Risk
Factors Associated with Symptoms of COVID-19
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Programas de donacién de tejido cerebral 6fﬂ

Programa de donacion interno

e Centro Alzheimer Fundacién Reina Sofia 168
e Seguimiento semestral, RM, muestras de J
sangre

Programa de donacion externo

e Poblacion general, residencias, hospitales 59

e No hay seguimiento de los donantes
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BT-CIEN: Direccion y comités externos brcsin
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Informe Neuropatologico
Diagnostico definitivo

¢Enfermedad genética?

Informe Neuropatologico
Correlacion clinico-patolégica
Formacion (sesiones clinicas)

Investigacion clinica

Muestras bioldgicas
Clasificacion de los casos
Datos clinicos asociados

Control de calidad (muestras y datos)






3T magnetic resonance Macroscopy of fixed brain
post mortem pre-extraction
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Table 6. Hlustrating the blocks routinely taken from fixed post-mortem brains and the stains

emploved in a suspected case of Alzheimer’s Disease.

Block Location

Stains

1. Middle frontal gyrus

2. Superior and middle temporal gyri

3. Hippocampus

4. Parietal lobe

5. Mid-brain

6. Superior frontal gyrus and dngulate gyrus
7. Occipital including calcarine and paracalcarine
8. Basal Ganglia

9 Amygdala

10. Thalamus

11. Pons

12. Medulla

13. Cerebellar hemisphere

14. Frontal deep white matter

15. Ocdpital deep white matter

16. Motor cortex

Hé&E, AR, HP-tau, p62, pTDP-43

H&E, A, HP-tau, p62, pTDP-43

Hé&E, AR, HP-tau, p62, a-syn, pTDP-43
H&E, HP-tau, a-syn

Hé&E, AR, a-syn

HE&E, a-syn

H&E, AR, HP-tau

H&E, AP

Hé&E, AR, HP-tau, p62, a-syn, pTDP-43
(No stains)

HE&E, a-syn

H&E, a-syn

H&E, AR, p62

H&E (LEB/N-if evidence of CVD)

H&E (LFB/N-if evidence of CVD)

(No stains)

(No stains)-indicate block is taken and not routinely stained but may be if need arises. CVD-
cerebrovascular disease, a-syn-o-synuclein, LFB/IN-Luxol Fast Blue/INissL

King A et al., 2020
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Diagndstico neuropatolégico principal
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Enfermedad de Alzheimer esporadica

Enfermedad de Alzheimer familiar
Atrofia multisistémica

ARTAG

Ataxias degenerativas

CADASIL

Cerebros de control

Degeneracion corticobasal

Degeneracion cértico-basal - PSP
Demencia con cuerpos de Lewy
Degeneracion lobar frontotemporal - FUS
Degeneracion lobar frontotemporal - Pick
Degeneracion lobar frontotemporal - tau
Degeneracion lobar frontotemporal - TDP
Enfermedad de granos argirdfilos
Esclerosis lateral amiotréfica

Esclerosis lateral primaria

Hidrocefalia a presiéon normal
Enfermedad de Huntington

Hallazgos inespecificos

Enfermedad de cuerpos de Lewy

Atrofia olivopontocerebelosa
Enfermedad de Parkinson

Paralisis supranuclear progresiva
Taupatias (otras)

Enfermedad cerebrovascular

(i

Cian



N 167
Sex 79% female
T in CAFRS (mths) 52.9 (38.6)
Age at onset 75.4 (7.3)
Age at death 87.2 (6.5)
Survival time 11.9 (4.4)
PMI (hrs.) 4.5 (2.1)
APOE e4 45.2%
High ADNC 75.8%
High vascular path. 54.5%
Lewy path. (LPC>1)* 37.8%
LATE (HS) 71.2% (45.2%)
ARTAG 52.7%
AGD 12%

Main neuropathological diagnosis

Tauopathies Vascular

(Pick’s, PSP, GGT)

Lewy body
disease

B ALZHEIMER

B ESCLEROSIS HIP.
Oiewy

B TAUPATIA

] TUMOR 1°

B vASCULAR

Hippocampal
sclerosis

*| PC =1 (13.2%)

Alzheimer’s



La patologia de tipo

Alzheimer

Fase celular de la enfermedad de Alzheimer

Scheltens P et al., 2021
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Acta Neuropathol (2012) 123:1-11
DOI 10.1007/s00401-011-0910-3

CONSENSUS PAPER

Table 2 “ABC” score for AD neuropathologic change

National Institute on Aging—Alzheimer’s Association guidelines

a practical approach

Thomas J. Montine + Creighton H. Phelps - Thomas G. Beach - Eileen H. Bigio - Nigel J. Cairns *
Dennis W. Dickson * Charles Duyckaerts - Matthew P. Frosch - Eliezer Masliah - Suzanne S. Mirra -
Peter T. Nelson - Julie A. Schneider + Dietmar Rudolf Thal + John Q. Trojanowski -

Harry V. Vinters - Bradley T. Hyman

v
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“A” | Thal Phase for Ap plaque ‘
for the neuropathologic assessment of Alzheimer’s disease: —
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Braak and Braak NFT stage | “C”
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Table 3 “ABC” score for level of AD neuropathologic change

AD neuropathologic change B®

A° Cc° 0or 1

0 0 Not*

1 Oor1 Low

\ 2or3 Low Interme@ 'ntermediate®

2 \Any C Low® Intermediate | Intermediate®
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La patologia vascular
cerebral




Staging and natural history of
cerebrovascular pathology in dementia

V. Deramecourt, MD,
PhD

J.Y. Slade, BSc

A.E. Oakley, MBiol

R.H. Perry, FRCPath

P.G. Ince, FRCPath

C.-A. Maurage, MD,
PhD

R.N. Kalaria, FRCPath

Frontal lobe
(0-6)

Temporal lobe
(0-6)

Hippocampus
(0-4)

Basal ganglia
(0-4)

Total score (3)
(0-20)

2012

Neurology® 2012;78:1-1

[ Table 2

Score

Frontal and temporal lobes
o]
|

Vi
Hippocampus

0

I

1]

1]

v
Basal ganglia
o]
|
1]
1
v
Total vascular score

Frontal lobe + Temporal lobe +

Staging of the cerebrovascular lesions

Staging

Normal appearance of brain, vessels, white matter, and cortex

Mild modification of vessel walls, perivascular spaces, or
white matter

Moderate to severe but isolated modification of the vessel
walls (arteriolosclerosis or amyloid angiopathy), usually
associated with hemosiderin deposits in the perivascular spaces

Moderate to severe perivascular space dilatations either in
the deep or the juxtacortical white matter

Moderate to severe myelin loss
Presence of cortical microinfarcts

Presence of large infarcts

Normal appearance
Mild modification of vessel walls or perivascular spaces
Moderate to severe perivascular space dilatations

Presence of microinfarcts (usually in Ammon horn or the
subiculum)

Presence of large infarcts

Normal appearance

Mild modification of vessel walls or perivascular spaces
Moderate to severe perivascular space dilatations
Presence of microinfarcts

Presence of large infarcts

Hippocampus + Basal ganglia (/20)
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A JOURNAL OF NEUROLOGY

Vascular cognitive impairment neuropathology
guidelines (VCING): the contribution of
cerebrovascular pathology to cognitive
impairment

Olivia A. Skrobot,' Johannes Attems,” Margaret Esiri,® Tibor Hortobagyi,**

James W. Ironside,® Rajesh N. Kalaria,? Andrew King,7 George A. Lammie,® David Mann,’
James Neal,'® Yoav Ben-Shlomo,'' Patrick G. Kehoe' and Seth Love'

Sperman’s correlation test
Vascular score vs. VCING
Correlation coeff. =0.233

p-value = 0.074

Vascular
score

Likelihood that cerebral vascular disease
contributed to cognitive impairment

One or more large (> 10 mm)

subcortical cerebral infarcts

Moderate or severe occipital
leptomeningeal CAA

Moderate or severe occipital white
matter arteriolosclerosis

Figure | VCING model estimating the likelihood that cerebrovascular disease contributed to cognitive impairment.
Combinations of the three main determinants—at least one large (> |0 mm diameter) infarct, moderate/severe occipital leptomeningeal CAA,
and moderate/severe arteriolosclerosis in the occipital white matter—are used to assign a low, intermediate or high likelihood that cerebro-
vascular disease contributed to cognitive impairment in an individual case. Scale bars in the top, middle and bottom photomicrographs represent

I mm, 250 um and 100 pum, respectively.

2016
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Lewy FH. Paralysis agitans. 1. Pathologische Anatomie. In: Lewandowsky
M, editor. Handbuch der Neurologie, Dritter Band, Spezielle Neurologie I.
Berlin: Julius Springer; 1912. p. 920-33

Lafora GR. Contribucion a la histopatologia de la paralisis agitante.
Trab Lab Invest Biol Univers Madrid. 1913;11:43-54

E. de Parkinson, n. motor dorsal del n. vago. F.H. Lewy, 1923




Contribucion & la histopatologia de la paralisis agitante

POR

GONZALO R. LAFORA

A las primeras hipotesis de Parkinson y otros, segtn los cuales las le-
siones causales de la paralisis agitante yacerian probablemente en el

Lafora GR. Contribucién a
la histopatologia de la
paralisis agitante.

Trab Lab Invest Biol Univers
Madrid. 1913;11:43-54

Fig. 1. = Marsliss agitante, s oclolas sdel nd-
cleo del laringes inlexior <ot cucrpos hialinos
esliriion (mnitodo de Mann),

Fig. 4. — Pardlisis agitantd Cuerpo de Le\n r“n for-
maciones serpentcadas, ™ ‘
vago, proximo & un capilar (tolmm
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Newcastle-McKeith

Braak |
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Argyrophilic grain disease
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The problem of pathological heterogeneity and
comorbity in dementia

Alzheimer’s disease neuropathology change

* Cerebrovascular pathology

* Lewy type pathology

* Limbic-predominant age-related TDP-43
encephalopathy (LATE)

* Aging-related tau astrogliopathy (ARTAG)

* Argyrophilic grain disease

* Other pathologies
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Deep learning assisted quantitative

assessment of histopathological markers
of Alzheimer’s disease and cerebral amyloid
angiopathy
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Fig. 1 Workflow for development of histopathological deep learning-based models. (1) Preparation and staining of histopathological tissue
sections; (2) Digitization of high resolution whole slide images; (3) Uploading on the Aiforia ® cloud based platform; (4) Annotations on a
representative subset (approximately 10%) of the whole dataset and repetitive training of the separate convolutional neural networks (CNNs), that
constitute the deep learning-based model (Al-model); (5) Application of the model on the whole dataset; (6) Validation of each CNN; (7) Statistical
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La importancia del intervalo post mortem (IPM)
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Cuando lo mas importante es la “n”
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New insights into the genetic etiology of
Alzheimer's disease and related dementias

Characterization of the genetic landscape of Alzheimer's disease (AD) and related dementias (ADD) provides a unique
opportunity for a better understanding of the associated pathophysiological processes. We performed a two-stage
genome-wide association study totaling 111,326 clinically diagnosed/'proxy’ AD cases and 677,663 controls. We found 75 risk
loci, of which 42 were new at the time of analysis. Pathway enrichment analyses confirmed the involvement of amyloid/tau
pathways and highlighted microglia implication. Gene prioritization in the new loci identified 31 genes that were suggestive

of new genetically associated processes, including the tumor necrosis factor alpha pathway through the linear ubiquitin chain
assembly complex. We also built a new genetic risk score associated with the risk of future AD/dementia or progression from
mild cognitive impairment to AD/dementia. The improvement in prediction led to a 1.6- to 1.9-fold increase in AD risk from the
lowest to the highest decile, in addition to effects of age and the APOE £4 allele.
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