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BURDEN OF MENTAL AND NEUROLOGICAL DISEASES
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*GBD 2019 Mental Disorders Collaborators. Global, regional and national burden of 12 mental disorders in 204 countries and territories, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019. Lancet Psychiatry. 2022 Feb;9(2): 137-150. doi: 10.1016/S2215-0366(21)00395-3. Epub 2022 Jan 10. PMID: 35026139; PMCID: PMC8776563
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+ DETECCION PRECOZ Y BIOMARCADORES

AR pathology Tau pathology e Synaptic dysfunction
» AR42 ' + T-tau N lhr /1 = Neurogranin
* AB40 AP plaques * P-tau * SNAP-25
+ AR38 * Synaptatagmin :
* BACE1 Nv.*aurcvﬁbrlllar'_q.I tangles
\ / .
Inflammation = % " geemp Neurodegeneration « I-' I
« TREM2 SO
» YKL-40 \ e TDP-43 inclusions
* IP-10 Microglial
aclivation
o i,
Neuronal -1 ()7 . /
Vascular dysregulation  «-Synuclein injury & Mg o
« hFABP RGPS - 5 T ) Iron toxicity
S . s VILIP-1 %, = Ferritin
o-Synuclein —e i ¥ %
inclusions A< ~ &
v '{rfﬁ-

Healthy neuron  Injured neuron

e

Osakidetza

s’ EUSKO JAURLARITZA
GOBIERNO VASCO
= OSASUN SAILA

DEPARTAMENTO DE SALUD



+ DETECCION PRECOZ Y BIOMARCADORES

Zetterberg and Blennow Molecular Neurodegeneration
https://doi.org/10.1186/513024-021-00430-x

(2021) 16:10 .
Molecular Neurodegeneration

REVIEW Open Access

Moving fluid biomarkers for Alzheimer’s @
disease from research tools to routine o
clinical diagnostics

Henrik Zetterberg *" and Kaj Ble:
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+ DETECCION PRECOZ Y BIOMARCADORES
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+ DETECCION PRECOZ Y BIOMARCADORES

f: Moorfields P
SEOUL Eye HOSpIt&' m NYU Langone

NATIONAL MHS Foundation Trust
Health

» Neurology 2023 Aug 21,70.1272/WNL 0000000000207727 doi: 10.1212/AWN 0000000000207 727

Cnline ahead of print.

Review > Nat Rev Neurol. 2022 Apr;18(4):203-220. doi: 10.1038/541582-022-00618-9.
Epub 2022 Feb 17.

. Review  » Front Neurol 2017 May 24,8:206. doi: 10.3389/fneur 2017.00206. =Collection 2017
Retinal Optical Coherence Tomography Features
Associated With Incident and Prevalent Parkinson
Disease

The Retina in Multiple System Atrophy: Systematic

Multimodal brain and retinal imaging of Review and Meta-Analysis
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+ MECANISMOS ETIOPATOGENICOS

a Physiological conditions

e Surveillance
* Phagocytosis of debris
* Maintenance of neuronal plasticity

Microglia
» Trophic support
* Synaptic homeostasis
“ Blood 4 7
il l A
o Regulation of \ £ Endothelial cells
blood flow .\a : l Blood vessel
Astrocyte

Leng F & Edison P. Nat Rev Neurol 2021. doi.org/10.1038/ s41582-020-00435-y {.
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+ MECANISMOS ETIOPATOGENICOS

Neuroinflammation and microglial
activation in Alzheimer disease:
where do we go from here?

Fangda Leng and Paul Edison®™

Abstract | Alzheimer disease (AD) is the most common form of neurodegenerative disease,
estimated to contribute 60-70% of all cases of dementia worldwide. According to the prevailing
amyloid cascade hypothesis, amyloid-p (AB) deposition in the brain is the initiating event in AD,
although evidence is accumulating that this hypothesis is insufficient to explain many aspects of

AD pathogenesis. The discovery of increased levels of inflammatory markers in patients with AD
and the identification of AD risk genes associated with innate immune functions suggest that
neurcinflammation hasa prominent rolelin the pathogenesis of AD. In this Review, we discuss the

interrelationships between neuroinflammation and amyloid and tau pathologies as well as the

effect of neuroinflammation on the disease trajectory in AD. We specifically focus on'microglia as
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+ MECANISMOS ETIOPATOGENICOS

https://doi.org/10.1093/brain/awab366 BRAIN 2022: 145; 17-26 | 17

The role of astrocytes in prion-like
mechanisms of neurodegeneration

Phillip Smethurst,”? Hannah Franklin,"*' Benjamin E. Clarke,»* Katie Sidle" and
®Rickie Patani?

TThese authors contributed equally to this work.

Accumulating evidence suggests that fieurodegenerativediseasesiaremotmerelymeuronalinmaturebuticomprise
multicellulaninvolvement, with astrocytesiemergingiasikeyiplayers. The pathomechanisms of several neurodege-

nerative diseases involve the deposition of misfolded protein aggregates in neurons that have characteristic prion-
like behaviours such as template-directed seeding, intercellular propagation, distinct conformational strains and
protein-mediated toxicity. The role of astrocytes in dealing with these pathological prion-like protein aggregates
and whether their responses either protect from or conspire with the disease process is currently unclear. Here we
review the existing literature implicating astrocytes in multiple neurodegenerative proteinopathies with a focus
on prion-like behaviour in this context.
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+ MECANISMOS ETIOPATOGENICOS

https://doi.org/10.1093/brain/awab328 BRAIN 2022: 145; 481489 | 26/

Astrocytes display cell autonomous and
diverse early reactive states in familial
amyotrophic lateral sclerosis

Doaa M. Taha,»>*! Benjamin E. Clarke, 121 Claire E. Hall, L2 Giulia E. Tyzack,'?
Oliver J. Ziff,** Linda Greensmith,® @Bemadett Kalmar,! Mhonam Ahmed,!
®Aftab Alam, ®Eric P. Thelin,* Nuria Marco Garcia,* Adel Helmy,*

Christopher R. Sibley*®”:® and @Rickie Patani®?

TThese authors contributed equally to this work.

Amyotrophic lateral sclerosis is a rapidly progressive and fatal disease. Although astrocytes are increasingly recog-
nized contributors to the underlying pathogenesis, the cellular autonomy and uniformity of astrocyte reactive
transformation in different genetic forms of amyotrophic lateral sclerosis remain unresolved.

Here we systematically examine these issues by using highly enriched and human induced pluripotent stem cell-
derived astrocytes from patients with VCP and SOD1 mutations.

We show that VCP mutant ESH’OCytES undergo cell-autonomous reactive transformation characterized by increased
expression of gompleme ) | in addition to several characteristic gene expression changes. We
then demonstrate that 1sochromc SODI mutant astrocytes also undergo a cell-autonomous reactive transform-
ation, but that this is molecularly distinct from VCP mutant astrocytes. This is shown through transcriptome-wide
analyses, identifying divergent gene expression profiles and activation of different key transcription factors in
SOD1 and VCP mutant human induced pluripotent stem cell-derived astrocytes. Finally, we show functional differ-
ences in the basal cytokine secretome between VCP and SOD1 mutant human induced pluripotent stem cell-
derived astrocytes.

Our data therefore reveal that reactive transformation can occur cell autonomously in human amyotrophic lateral
sclerosis astrocytes and with a striking degree of early molecular and functional heterogeneity when comparing
different disease-causing mutations. These insights may be important when considering astrocyte reactivity as a
putative therapeutic target in familial amyotrophic lateral sclerosis.
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+ ENSAYOS CLINICOS

2023 Alzheimer’s Drug Development Pipeline
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_ Links: Full Article | NEIM Quick Take | Editorial

+ ENSAYOS CLINICOS

“ RESEARCH SUMMARY ||

Lecanemab in Early Alzheimer’s Disease

. _
BSCAL PRORLTM Change in COR-5SB Score (Range 0-15)

Some mdmu nnggnn rr.ul amyloid remaoval llﬁwl

the ‘s dizease. 1 Worsanin "
an anti-amyloid nmndm 1 antibody with high affinity i T M
for soluble amyloid protofibrils, is being tested in early | \\ — 11

Alzheimer's discase. 2

cumMICAL TEIAL _ . Placebo :

irct hcemo-comrled i) susased the effcacy and | s JAMA | Original Investigation
safery of lecanemab in patients 50 1o 90 years of age ° i fl '

with early Alzheimer's discase. Vit o

Intervention: 1795 participants in North America, Europe,
and Asia were assigned o receive intravenous lecanemab
(10 mg per kilogram of body weight every 2 weeks) or
placebo. The primary efficacy end point was the change
in the score on the Clinical Dementia Rating-Sum of
Boxes (CDR-SE) from bascline, with higher scores indi-
cating greater impairment.

Donanemab in Early Symptomatic Alzheimer Disease
The TRAILBLAZER-ALZ 2 Randomized Clinical Trial

John R. Sims, MD; Jennifer A. Zimmer, MD; Cynthia D. Evans, PhD; Ming Lu, MD, MS, MPH; Paul Ardayfio, PhO; JonDavid Sparks, PhD;

Alette M. Wessels, PhD; Sergey Shcherbinin, PhD; Hong Wang, PhD; Emel Serap Monkul Nery, MO; Emily C. Collins, PhD; Paul Solomon, PhD;
Stephen Salloway, MD; Liana G. Apostolova, MD; Oskar Hansson, MD, PhD; Craig Ritchie, MD, PhD; Dawn A. Brooks, PhD; Mark Mintun, MD;
Daniel M. Skovronsky, MD, PhD; for the TRAILBLAZER-ALZ 2 Investigators

wenuLTs
Efflcacy: At 18 monghs, mean CDOR-SB scores had wors-

ened in both groups. The mean change in CDR:SR score
ws amaller lindicating less cognitive and functional de-
cline) in the lecanemab group.

Salfety: Overall incidences of adverse events were similar
in the rwo groups. The most commaon adverse events in

|he l“.albcm b gwup Included infuskon-related reactions

i d imaging ab lithes with edema

ar :ﬂuunnl

UMITATIONS AND REMAINING QUESTIONT

= Lenger-term follow-up is needed; an open-label exten-
sion study is ongoing.

® The trial was conducted during the Covid-19 pandemic
and, a5 a resuly, faced challenges including missing
data, missed doses, delayed asscssments, and intercur-
rent illnesses.

aa of gl I CONCLUSIONS
i e s [

of cogmition and fenction than placebo over a period of

1K months.

}" EUSKO JAURLARITZA
2 GOBIERNO VASCO

b+o oo

Osakidetza

OSASUN SAILA
DEPARTAMENTO DE SALUD



+ ENSAYOS CLINICOS

|[ RESEARCH SUMMARY

Lecanemab in Early Alzheimer’s Disease

van Dyck CH et al. DOI: 10.1056/NEJMoa221 2948
CUINICAL PROBLEM

some evidence suggests thar amyloid removal slows
the progression of Alzheimer's disease. Lecanemab,

an anti-amyloid monoclonal antibody with high affinity
for soluble amyloid protofibrils, is being tested in carly r
Alzheimer's disease.

Warsaning

CuINICAL TEIAL
Designe A phase 3, multicenter, double-blind, random-
ized, placebo-controlled trial assessed the efficacy and
safery of lecanemab in patients 50 to 90 years of age
with early Alzheimer's discase.

Intervention: 1795 participants in North America, Europe,
and Asia were assigned 1o receive intravenous lecanemab
(10 mg per kilogram of body weight every 2 weeks) or
placebo. The primary efficacy end point was the change
in the score on the Clinical Dementia Rating-Sum of
Boxes (CDR-SE) from bascline, with higher scores indi-
cating greater impairment.

ntage of Partecipant

Ay Addverue Event
- 819

wenuLTs

Efficacy: At 18 months, mean CDR-SB scores had wors-

ened in both groups. The mean change in COR:SR score

was smaller (indicating less cognitive and functional de- [—————

clinel in the lecanemab group.

Salfety: Overall incidences of adverse events were similar

in the rwo groups. The most commaon adverse events in Beactio

the lecanemab group included infusion-related reactions

and amyloid-related imaging abnormalities with edema

or effusions.

Pescontage of Partscipents

UMITATIONS AND REMAINING QUESTIONT

= Lenger-term follow-up is needed; an open-label exten-
sion study i ongoing.

® The trial was conducted during the Covid-19 pandemic
and, as a result, faced challenges including missing
data, missed doses, delayed asscssments, and intercur-
rent illnesses.

- O of amyloid-related imaging
may have led vo unblinding of participants and investi-
Rators.

scastage of Participass
Perrestage of Paticiae

CONCLUSIONS

Links: Full Amicle | NEIM Quick Take | Ediworial

Change in COR-SB Score (Range 0-18)

nan Acverss femmt

In patients with early Alzheimer's disease, lecanemab
associated with moderately less decline on measures.

?mmmhmmmm.mor
18 months.

MEASUREMENT AND MEANING

CDR-SB

Marmal  yraes Minimal improvement:
A +1 CDR-8B point

/ -
21 wmal ‘/’ : ';———T
) HJ —

Interpretation of change

FINDINGS AND INTERPRETATIONS
CDR-SB changes Difference between groups

27% “Improvement”
Placbo A =158

Lazanamas f= 2,21

Mild -1 CDR-SB point 1hocihs
61 dementia r.ﬂ ri’ But can people notice?
i , 32
8 POPULATION R BT Pracebio | | infusien
1,795 participants 4.86 441
10 e 0.45/4.66 = 9.3%

12 1

14

16

18
Higher is worse

Lecanemab Placebo

9% slower decline
Is Imperceptible

22,000 — 17,500 = 4,500 mm?
4,500/17,500 = 25.7%

26% (~ 1 teaspoon)

less brain
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(Brain volume data in cubic millimeters)

DATA TO ESTIMATE RISK/BENEFIT RATIO

Number needed Number needed
to treat (NNT) to harm (NNH)

No ‘response rate’ 45% adverse events
available to calculate  26% ARIA-E or -H

BRAIN YOLUME CHANGES

Brain volume after 18 4 4
months of infusions -,
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+ PREVENCION

Smoking  Air Pollution = Obesi Excessive alcohol Hearing -
2 L m consumption | | impairment Negative —
Sleep Hlstory High Stress psychological | | Low Cognitive
disorders _of TBI | | Levels | Hypertension |(Physical Inactivity, traits Reserve N

MODIFIABLE RISK FACTORS

Micro Ievel
- Genomic instability

Telomere attrition
Epigenetic alterations
- Cellular senescence
" Diminished immune fun
- Neuroinflammation
* Loss of proteostasis
Microglia activation
Stem cell exhaustion
- Deregulated nutrien
" Metabolism changes

Mitochondrial dysfunc
Promising - S : -
genetic BENEFICIAL ACTIVE INTERVENTIONS
interventions? N
Stress management . ﬂw Memory training Depression |V
Exercise interventions management
Sleep ( tES Cognltlve stimulation

intervention
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Top 10 new medical technologie X -+ W — x
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Top 10 new medical technologies 2022
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@ MRNA technology

Hannah Burke, 14 de abril de 2022
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+ NEUROTECNOLOGIA

RNA labeling
and
hybridization

Qalsody safety and effectively.Aproval:2023 {0

FDA approves treatment of
amyotrophic lateral sclerosis
associated with a mutation in the

SOD1 gene

ALS Motor Cortex
&

Spinal cord
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@ virtual reality

Hannah Burke, 14 de abril de 2022
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Evaluating the effect and mechanism of
upper limb motor function recovery
induced by immersive virtual-reality-based
rehabilitation for subacute stroke subjects:
study protocol for a randomized controlled

trial

Qiangian Huang'", Wei Wu'", Xiaolong Chen', Bo Wu'#, Longgiang Wu', Xiaoli Huang', Songhe Jiang'~" and
Lejian Huang**
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@ A:iiificial intelligence & robotics

Hannah Burke, 14 de abril de 2022
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scientific reports

Explore content v  About the journal v  Publish withus v

nature > scientific reports » articles > article

Article | Open Access | Published: 27 December 2022

Multimodal and multidomain lesion network mapping
enhances prediction of sensorimotor behavior in stroke
patients

Antonio Jimenez-Marin, Nele De Bruyn, Jolien Gooijers, Alberto Llera, Sarah Meyer, Kaat Alaerts, Geert

Verheyden, Stephan P. Swinnen & Jesus M. Cortes

Scientific Reports 12, Article number: 22400 (2022) | Cite this article
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Witey British Psychological Society

Inequality

Explore the articles

Journal of Neuropsychology / Volume 17, Issue 2/ p. 302-318
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One-year prediction of cognitive decline following cognitive-stimulation from

real-world data

Borja Camino-Pontes v, Francisco Gonzalez-Lopez v, Gonzalo Santamaria-Gomez v,

Antonio Javier Sutil-Jimenez v, Carolina Sastre-Barrios v,

Jesus M. Cortes X4 v ... See fewer authors A

Ifiigo Fernandez de Pierola v
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A Journal of Psychiatric Neuroscience and Therapeutics

Articles Publish Multimedia About Contact

ARCHIVAL REPORT | ARTICLES IN PRESS
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The Neurogenetics of Functional Connectivity Alterations in Autism:
Insights From Subtyping in 657 Individuals

Javier Rasero 2 ' « Antonio Jimenez-Marin ' e |bai Diez  Roberto Toro « Mazahir T. Hasan e

Jesus M. Cortes ¢« Show footnotes

Open Access * Published: April 21, 2023 * DOI: https://doi.org/10.1016/j.biopsych.2023.04.014
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WILL DIGITAL HEALTH TECHNOLOGY REPLACE PHYSICIANS?

REPETITIVE
(A LARGE PART OF THE JOB IS THE SAME EVERY DAY)

INTERACTION-BASED
(TALKING WITH THE PATIENT IN PERSON OR REMOTELY)

30
=

CREATIVE
SOMETHING NEW HAPPENE EVERY DAY)

ATA-BASED
DEALING WITH DATA ABOUT OR DERIVED FROM THE PATIENT)
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