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Demence
35 miliond lidi s demenci 113 miliont lidi s demenci
2030
2010 2050

65 miliont lidi s demenci

Brodaty et al., 2011



Pravdepodobna AN, McKhan et al.,
2011

* Postupny pocCatek a jasna progrese
* Kognitivni nebo behavioralni zmeny alespon ve

2 doménach:
* Porucha kratkodobé epizodické pameti
* Porucha tusudku
* Deficit zrakove-prostorovych funkci
* Neurogenni poruchy komunikace
* Poruchy chovani
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Rizikové a protektivni faktory

« Vek
* Pohlavi

* Pozitivni RA, genetické faktory (APOE4, TREM2, SORLA,
ABCA7,...)

* Nizky socio-ekonomicky status, nizka uroven vzdelani
* Urazy mozku
» Stroke a cévni rizikové faktory!

* Fyzicka a mentalni aktivita, socialni zapotjeni,po celou
dobu zivota, lecba cévnich RF, dieta, ne tvrdy alkohol
(nebo veétsi mnozstvi)
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Tanecne pohybova intervence na kognitivni
funkce, fyzickou zdatnost a zmeny mozku

* 4-leta RCT, celkem 120 lidi (podpofeno AZV grantem)
 Aplikované Neurovédy CEITEC MU + FSpS
 Zdravi seniofi a pacienti s MCI

« Kognitivni vysetreni, vysetfreni rovhovahy a fyzické
zdatnosti

 MRI mozku: strukturalni, funkcni a strukturalni konektivita
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Kropacova et al., 2019, Rektorova et al., 2019, Sejnoha-Minsterova et al., 2020,
Mitterova et al., 2021a, Mitterova et al., 2021b, Baldzova et al., 2021
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Journal of Neural Transmission
https://doi.org/10.1007/s00702-019-02068-y

NEUROLOGY AND PRECLINICAL NEUROLOGICAL STUDIES - ORIGINAL ARTICLE ™
Check for
updates 2 O 1 9
Table4 Change between baseline testing and cognitive assessment after 6 months
Intervention group (n=49) Control group (n=>50) Between groups
M Sd T df P M Sd T Df p P
TCF 1 -0.42 1.1 —2.68 48 0.010 —3.68 098 -2.67 49 0.010 0.802
TCEF2 —-0.57 1.1 -3.48 48 0.001 -0.49 1.05 -3.31 49 0.002 0.727
WMS III: LogPaml —-0.09 0.9 -0.70 48 0.488 -0.25 099 -—1.76 49 0.085 0418
WMS III: LogPam?2 —-0.07 0.7 —0.64 48 0.526 -0.24 094 —-1.78 49 0.081 0.323
WALIS III: Symbols -0.14 082 -1.21 48 0.234 0.08 0.80 0.67 49 0.506 0.252
WMS I1I: DigitSpan -0.12 075 -1.12 48 0.268 0.05 0.66 0.58 49 0.562 0.22
ToH 3 time 5.04 47.8 0.73 47 0.469 19.6 59.4 2.34 49 0.024 0.185
ToH 3 movements 0.12 1.00 0.81 47 0.425 -0.13 1.2 -0.7 49 0.469 0.286
ToH 4 time 37.8 83.0 2.74 35 0.010 16.5 76.6 1.38 40 0.176 0.244
ToH 4 movements 0.09 1.61 0.35 38 0.732 0.19 1.7 0.74 43 0.462 0.466
FPT -0.53 091 -44 48 0.000 0.02 1.1 0.16 49 0.872
JLO 0.01 0.78 0.10 48 0.920 -0.13 081 —1.17 49 0.248 0.366
TCEF: copy -0.01 061 -0.03 48 0.974 0.06 0.48 0.95 49 0.348 0.542

Fig. 1 Flowchart of this study



I

P CEITEC Snife IE

FPT (pétibodovy test): figuralni fluence

Hipp/ cortex ratio: nebyl efekt indexu pti vstupu na zménu
v kognitivnich testech
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Tanecné-pohybova intervence (DI vs. kontrolni skupina — zivot jako doposud):
na zmeny plasticity mozku — Sirka kortexu

Angiogeneze, synapticka plasticita: BDNF, IGF-1,...
Rektorova et al., Acta Neurol Scand 2019
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Zlepseni fyzické kondice zvysenim strukturalni konektivity

0.02

0.01

-0.01 o

Change in global FA

-0.02

-0.03
-9 -6 -3 0 3 6 9

Change in number of repetitions

Figure 2 Relationship between change in FA and change in performance in 30-s Chair Stand
est

Sejnoha-Minsterova et al., J Alzheimer Dis 2020
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ZvySeni mezisitové konektivity: DI vs.
kontrolni skupina

PROGRAM vs VISIT

PROGRAM vs VISIT
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Balazova et al., Frontiers in Aging NeuroSci 2021
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Cil nasich studii

—Moderuje KR efekt tane¢né-pohybové intervence (DI) na rs-fMRI klidovou
funkCni konektivitu (FK) a na behavioralni zmeny?

—Efekt DI na pamét (Meng et al., 2020); exekutivni funkce/figuralni fluenci (kropagova

et al., 2019)
—Nekonzistentni vysledky

—Efekt DI na FK doposud neznamy vs. vliv KR na FK bohaté studovany (e.g.
Conti et al., 2021; Lin et al., 2021)

Uil
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Kognitivni rezerva (CR)

* Variabilita v kognitivnim vykonu mezi
subjekty pri normalnim |
patologickém starnuti je obrovska

» SuperAgers: T Sifka kortexu v ACC,

T density ‘VYon Economo neurons’
(Gefen et al., 2018)
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Centenarians - Rozdily oproti bezné

populaci

VlySsi socio-
ekonomicky status

VyS§Si vzdélani
Vice déti (mozn0

spojené se soc.
statusem)

Méné kouFi

IIIIII

The centenarians from the 100-plus Study: Lifestyle

fﬁ(!h\t

High social economic status

S

smoking

Alcohol consumption

‘

Higher educated

stout persons

Slightly more children

S

optimistic

Un
ED

I



Faktory ovliviujici zdravé starnuti

Heritability of reaching a certain age
when having a centenarian sibling

* Genetika hraje velkou
roli — dozit se 100 let
zalezi ze 60% na
genetice

heritability




Genetika

* Geny spotjen,é s AD —pro
85% Centariani meli
ne{rvuvzs_[ frekvence
zatezujicich alel a nejvyssi
frekvence protektivnich alel

* Nejvétsi rozdily v genech
spojenych s imunitnim a
endo-lysosomalnim
systemem —>ten
pravdepodobne u _
centarianu lépe funguje

and end

Minor Allele Frequency

Minor Allele Frequency
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B ER _BE REN BE BE BN BER RR _NR R _ REREEEER __BREEE R R __ R R T __ 3 RS
TINIE o : A
. 2 ;‘ a : A
(] 3'. 1 |‘
] . L I A
]
L]
4 Uy | :
[ | L] . 2 (] | ‘! ;
. H
(] . N A ! § .
ot s )
s e AL Ry
RS v PR QP

® Protective allele © Risk allele

[ n
AD effect (measured in
genetic studies of AD)
Centenarian ‘ I
effect ? |
APOE4  APOE2



U SV. ANNY IVI U I\I I
MED

AN a odolnost

rly vulnerable In AD

Inhibitory neurons are pal ticula

DLPFC
EC

Resilience
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What do the centenarians say?

Eat an egg every day

Never complain!

Eat lots of onions and fish

Never be bored

No drugs, no smoking,
no alcohol and
not too many women

Celebrate Carnival until
at least age 90

One dismisses the labor and
solely regards the purpose

I
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Eat a teaspoon of

peanut butter every day

Drink nice (expensive) red wine,

never drink white wine

Amsterdam Neuroscience ||| ]|
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Kognitivni rezerva (KR) a mozkova
plasticita

-Neuralni rezerva: premorbidni vliastnosti site,
které zvysuji odolnost vuci patologickym
zmenam mozku

—zahrnuje:
a) Kapacitu: max Uroven aktivity, kterou mohou sité generovat
b) Efektivitu: jak efektivné se aktivita sité promita do kognitivnich schopnosti

-Neuralni kompenzace: obranyschopnost
mozku vucCi patologickym zmenam

—Zavisi na flexibilité (adaptabilité siti a mife, v jaké se mohou sité navzajem nahrazovat,
zvySené mezi sebou propojovat)

Stern (2012; in Lancet)

U1
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Determinanty KR

Vzdelani

—Povolani

—VolnocCasové aktivity
—Pravidelné (aerobni) cviceni
—-1Q

—Premorbidni objem mozku

—Genetické faktory

A MUNI
U SV. ANNY M E D
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Odhad KR

—Hypoteticky konstrukt— neni méfitelny pfimo

Individual with
low reserve

—Determinanty KR jako vhodné proxy

I Souvisi se vzdélanim a zivotnim stylem
I Vzajemné spolu koreluji

I Jsou statické (od uréitého véku neménné)

>

Measure of Brain Integrity

.
@ Individual with

-vs. dynamicke odhady

v

— Nap. rezidualni odhad ConENe rIctmance

Jones et al. (2011)
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Staticky a
dynamickv High reserve
odhad KR
Pokles kognitivnich funkci:

v Jen dynamicky odhad KR

§ Low reserve

g

/
Score at ‘ncident AD visit

Neuropathology

Figure 1: Hypothesised change in memory function over time in individuals with high and low cognitive
reserve

Zdroj: Stern, Y (in Lancet, 2012)
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SMN

IPreC
rPreC
IPoC
rPoC
SMA

* SMN: senzorimotoricka sit: Posileni po

motorickych intervencich
(i.e. McGregor et al., 2018; Voss et al., 2010)

I
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vmPFC-DAN

IMT+
rMT+
IIPS
rIPS
IFEF
rFEF
vmPFC

-

* Mezisitova konektivita aDMN-DAN (predni ¢asti
DMN — dorsalni pozornostni sité) ma vyraznou
regulacni funkci a souvisi s kognitivni efektivitou,

pracovni a epizodickou pameéti
(i.e. Spreng et al., 2017; Crosson et al., 1999,
Novakova et al., 2020)

Uil
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Vysledky moderacnich analyz

—Zvyseni funkéni konektivity SMN po DI
u jedinclt s vy$Si KR (15,34 let vzdélani;
1(58) =3.17, p = .002)

—z2  —Nezavislé na véku, pohlavi

—Zmeny funkcni konektivity aDMN-DAN
souvisely pozitivneé s DI ({(58) = 2.16, p
=.035)

—Nezavislé na KR (p = .49), véku, pohlavi

Years of education

Uil
Mz D



Vysledky korelacnich analyz

-Zvyseni FK SMN korelovalo se zlepsenim v testu
8-Foot up and Go (r = -.21, p < .05) — hodnoti funkéni
zdatnost

*Zvy$eni FK DAN-aDMN korelovalo se zlepsenim ve

figuralni fluenci (FPT) (r = .21, p < .05) — hodnoti

exekutivni funkce
* Vstupni FK SMN a DAN-aDMN nekorelovala s testy

U1
M0
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Take home message

Tanec — zabavnejsi trénink, socialni interakce,
uceni se novym pohybum, hudba, rytmus,...

Neurogeneze, zvysené vpro,krveni,_angiog%enez,e,
synaptogeneze — zlepseni kognitivnich funkci,
nalady, fyzické zdatnosti, rovnhovahy

Zmeny plasticity mozku vcetné zvétSeni Sirky
kortexu

Mira a kvalita plastickych zmen v zavislosti na
kognitivni rezerve
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Progrese symptomu AN

Symptom Progression

Mild

Moderate

FAKULTNI ®
NEMOCNICE
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Misplacing items

Forgetting appointments

Forgetting bills/medications

Occasional word-finding problems
Difficulty navigating in unfamiliar areas

More challenging hobbies/tasks abandoned

Difficulty navigating in familiar areas

Leaving stove on

Problems preparing meals

Problems with simple calculations

Difficulty with simple hobbies/chores

Problems with utilities/mobile phone/computer
Disoriented to date/location

Clear word-finding difficulties

Poor judgment (managing finances; planning activities)
Mild apraxia

Consistent apraxia
Poor recognition of familiar people
Severe aphasia (global aphasia)

Mild anxiety

Mild depression

Mild social withdrawal
Mild irritability

Irritability/mood lability
Aggressive behaviors
Occasional delusions
Increased anxiety

Rare hallucinations
Wandering/elopement

Hallucinations
Apathy

Sleep maintenance problems

Decreased appetite/weight loss

Mild extrapyramidal symptoms (bradykinesia, gait slowing)
Insomnia

Incontinence (variable)

Occasional myoclonus

Rare seizures

Impaired gait/balance
Rigidity (Gegenhalten)
Incontinence
Seizures
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NIA-AA Research Framework: Toward a biological definition of

Alzheimer’s disease

Clifford R. Jack Jr.2", David A. Bennett®, Kaj Blennow®, Maria C. Carrillo9, Billy Dunn®,

Samantha Budd Haeberleinf, David M. Holtzman9, William Jagusth, Frank Jessen!, Jason

Karlawishl, Enchi Liuk, Jose Luis Molinuevo', Thomas Montine™, Creighton Phelps",

Katherine P. Rankin®, Christopher C. RoweP, Philip Scheltensq, Eric Siemers', Heather M.

Snyderd, and Reisa Sperlings

Cognitive stage
Cognitively Unimpaired Mild Cognitive Impairment Dementia
Biomarker Profile | A~T (N)~ | normal AD biomarkers. cognitively normal AD biomarkers with MCI normal AD
unimpaired biomarkers with
dementia
ATT(N) Preclinical Alzheimer’s pathologic Alzheimer's pathologic change with Alzheimer’s
change MCI pathologic change
with dementia
ATT* (N)~ | Preclinical Alzheimer’s disease Alzhemmer’s disease with Alzheimer's disease
MCI(Prodromal AD) with dementia
‘_\+ T+(N)+
ATT (N Alzheimer’s and concomitant Alzhemmer's and concomitant Alzheimer's and
suspected non Alzheimer’s pathologic suspected non Alzheimer’s pathologic concomitant
change. cognitively unimpaired change with MCI suspected non
Alzheimer's
pathologic change
with dementia
A" T(N)” | non-Alzheimer’s pathologic change. non-Alzheimer’s pathologic change non-Alzheimer’s
cognitively unimpaired with MCI pathologic change
AT (N with dementia
AT (W™

Alzheimers Dement. 2018
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AD revidovana kritéria pro vyzkum (ATN
2018, Jack et al), revidovana verze pro 2024

NI
D

Z ADPD kongresu, Lisabon, 3/2024, publikace v pripravé
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Biological staging in AD

Z ADPD kongresu, Lisabon, 3/2024






CSF tau/Ab42 pomer

* tau/Ab42 pomeér > 0.52 robustni CSF-AD
profil pro odliseni AD od jinych typu
demence (senzitivita 91%—93%; specificita 81%—84%)

* predikuje konverzi MCIl do AD demence

Duits et al. / Alzheimer’s & Dementia 2014
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REVIEW Open Access

Moving fluid biomarkers for Alzheimer’s ")
disease from research tools to routine
clinical diagnostics 2021

1,234

Henrik Zetterberg and Kaj Blennow'*'

@ ® Blood-based biomarkers for Alzheimer’s disease: towards
~ clinical implementation Lancet Neurol 2022

Charlotte E Teunissen, Inge M W Verberk, Elisabeth H Thijssen, Lisa Vermunt, Oskar Hansson, Henrik Zetterberg, Wiesje M van der Flier,
Michelle M Mielke, Marta del Campo

JAMA Neurology | Original Investigation

Mitigating the Associations of Kidney Dysfunction With Blood Biomarkers
of Alzheimer Disease by Using Phosphorylated Tau to Total Tau Ratios

Shorena Janelidze, PhD; Nicolas R. Barthélemy, PhD; Yingxin He, PhD; Randall J. Bateman, MD; Oskar Hansson, MD, PhD 2023
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Nature Medicine

Article
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Zavéry z ADPD kongresu, Lisabon, 3/2024
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Neuropatologicky definované varianty AN
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N X

“limbicka”, “setrici hippocampus”

“typickd” (kombinovana limbicka + setrici hipp)

(Murray et al. 2011, Whitwell et al. 2012, Risacher et al. 2017,
Ossenkoppele et al. 2020)

Healthy Typical AD Limbic- Hippocampal- Minimal
controls predominant sparing atrophy

MTA = Right O Left 0

.
-

MTA = Right O Left O MTA = Right 3 Left 4

i

MTA = Right O Left 0

MTA = Right 4Loft il
PA=0 PA=2 PA=0 PA=2 PA=0
GCA-F=0 GCA-F=2 GCA-F=0 GCA-F=1 GCA-F=0  Ferreira et al. 2019
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Biologické subtypy AD
ATypicalAD
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Lewy body pathology
Early-onset sporadic AD

Hippocampal sclerosis, TDP-43
Late-onset sporadic AD

Hippocampal- - Limbic-
sparing >0 predominant
=
23
& E
©
Typicality Typicality
dimension dimension
c
Younger age >0 + Older age
Male sex = + Female sex
APOE €4 noncarrier °>J (7] * APOE €4 carrier/MAPT H1H1
High cognitive reserve s + Overloaded cognitive reserve
Higher CSF p-tau and t-tau © » Lower CSF p-tau and t-tau
Cerebral amyloid angiopathy + Hypertensive arteriopathy

Nonamnestic syndrome

Amnestic syndrome

Minimal atrophy

Ferreira et al., Neurology 2020



Atypické varianty AN

Logopenicka varianta PPA Zadni kortikalni atrofie

Frontdlni varianta (tézko odliSitelny od behaviordIni varianty FTD, pfinos biomarkeru)
CBS (syndrom kortikobazalni degenerace), z cca 50% se jedna o AD patologii
(obé varianty viz dalSi prednaska Tauopatie, TDP-43 a FTD spektrum)
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Alzheimerss

CrossMark é‘ﬂﬂ

Dementia

Alzheimer’s & Dementia 13 (2017) 870-884

ELSEVIER

Featured Article

Consensus classification of posterior cortical atrophy

Sebastian J. Crutch1 , Jonathan M. Schott®, Gil D. Rabinovici”, Melissa Murray*,

Julie S. Snowden®* WICS_]C M. van der Flier"® Bradford C. Dickerson”, Rik Vandenberghe',
Samrah Ahmed’, Thomas H. Bak", Bradley F. Boeve Christopher Butler‘ Stefano F. Cappa™,
Mathieu Ceccaldi”, Leonardo Cruz de Souza®, Bruno Dubois”, Olivier Felician®”,
Douglas Galasko®, Jonathan Graff-Radfordl, Neill R. Graff-Radford‘, Patrick R. Hofll Y,
Pierre Krolak-Salmon™ Man]a Lehmann™”, Eloi Magnin®, Mario F. Mendez’, Peter J. Nestor”,
Chiadi U. Onyike™, Victoria S. Pelakhb *““, Yolande Pljnenburg Silvia Primativo®,

Martin N. Rossor”, Natalie S. Ryan”, Ph111p Scheltens*® Tlmothy J. Shakespeare”,

Aida Sudrez Gonzalezldd David F. Tang-Wai“®, Keir X. X. Yong", Maria Carrillo", Nick C. Fox?,
on behalf of the Alzheimer’s Association ISTAART Atypical Alzheimer’s Disease and Associated
Syndromes Professional Interest Area
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Zadni kortikalni atrofie (PCA)

Ridgway et al., 2012
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Typické symptomy PCA

Zrakova

Porucha vnimani . o
Simultanagnodzie . o
agnozie.prozopagnozie

prostoru

Okulomotoricka il st

Konstruk¢ni apraxie !
apraxie

Alexie, agrafie Gerstmannuv syndrom
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Is it neurodegenerative?

1. Insidious onset
2. Gradual progression

3. No other cause (e.g. tumor, vascular disease)

FAKULTNI ®
NESMOCNJCA M U
U SV. ANNY
V BRNE M E
b Y
‘\ No
‘\
A

Yes

Qurodegenerativ}

Is it preferentially posterior? Fulfills PCA core clinical/cognitive features

+/- supportive evidence of predominant
occipital, parietal and/or occipitotemporal
atrophy/dysfunction on brain imaging

Classification Level 1:

Does the patient also meet core criteria for
another neurodegenerative syndrome?

Classification Level 2:

biomarkers pending]

Are biomarkers available and conclusive?
[solid ovals: existing biomarkers; dashed ovals:

Classification Level 3:

Yes

I
D

I
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Evolution of the Alzheimer’s Drug Development Pipeline

2016 2023
38% of disease-modifying approaches

68% of discnsc-modifying approaches
targeted novel pathways targeted novel pathways

Amyloid

38
l Other
al \

@ Dy, NSUL 2
TR
| S

f"' 3

%

Z ADPD kongresu, Lisabon, 3/2024
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ARIA (amyloid-related imaging abnormalities)

TABLE 7-2 ARIA Classification Criteria for Aducanumab?

Radiographic severity

ARIA type Moderate Severe

ARIA-E Fluid-attenuated inversion FLAIR hyperintensity 5 to FLAIR hyperintensity measuring
recovery (FLAIR) hyperintensity 10 cm or more than one site of ~ >10 cm, often with significant
confined to sulcus and/or cortex/ involvement, each measuring  subcortical white matter and/or
subcortical white matter in one <10 cm sulcal involvement; one or more
location <5 cm separate sites of involvement may

be noted

ARIA-H <4 new incident 5to 9 new incident 10 or more new incident

microhemorrhage microhemorrhages microhemorrhages microhemorrhages

ARIA-H superficial 1focal area of superficial siderosis 2 focal areas of superficial >2 focal areas of superficial

siderosis siderosis siderosis
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AN a |écba

NT Receptors

A : Neurogenesis
myloid i i
y Q Epigenetics (1%) Inflammation
Oxidative s

Oth St
Tau er ress

Vasculature (2%) //4’ o

Proteostasis

Synaptic Plasticity
Metabolism
Bioenergetics

Z ADPD kongresu, Lisabon, 3/2024
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Genetika AN a Iécba

Genetics of Alzheimer’s disease

Rave sk modifyvg varknts identifed A omgh Bee T wdves
s A Coumative e strorg k- Incroasig worGt . GWAS of AD with increasing sample
size have shaped our knowledge of

the genetics of AD

Now we now that at |least 86 common

genetic variants modify the risk of AD
B Risk variants or allefes included in the PRS

S/ . : . . Variants affect genes, which affect the

| sscarausssosto | P o function of proteins in specific
S g | s ,,:m‘, o pathways
——————— N\ § \=ioes .

y"‘ SORLIrs11218343 —@ PN ’ \\ . y vt Immune Amy\o‘d
k)| rccarsin K AN s =24 system metabolism
e AL = dol syane

L . TROML2 soma Cholesterol
* : TR TR Y processing

Vascular dysfunction \

‘cheltens et al., Lancel, 2021 H“ H ”

Z ADPD kongresu, Lisabon, 3/2024



Synukleinopatie: druha nejcastejsi
pricina degenerativhi demence

Demence s

Lewyho télisky
(DLB)

/

Parkinsonova

nemoc

+ MCI
demence

MSA
(multisystémovdad
atrofie)

/
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A biological classification of Parkinson’s disease:
the SynNeurGe research diagnostic criteria

Gunter U Hoglinger, Charles H Adler, Daniela Berg, Christine Klein, Tiago F Outeiro, Werner Poewe, Ronald Postuma, A Jon Stoessl, Anthony E Lang

Lancet Neurol 2024

a-Synuclein — Neurodegeneration - Gene

Imaging for neurodegeneration

* Nigrostriatal denervation: highest senéiﬁvity but not
specific

 Cardiac denervation: moderate to high sensitivity and
specificity

* PD-related metabolic pattern: but not widely available
to be used in individual subjects

* Other investigational biomarkers — MRI?
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A biological definition of neuronal a-synuclein disease:

towards an integrated staging system for research

Tanya Simuni*, Lana M Chahine*, Kathleen Poston, Michael Brumm, Teresa Buracchio, Michelle Campbell, Sohini Chowdhury, Christopher Coffey,
Luis Concha-Marambio, Tien Dam, Peter DiBiaso, Tatiana Foroud, Mark Frasier, Caroline Gochanour, Danna Jennings, Karl Kieburtz,

Catherine M Kopil, Kalpana Merchant, Brit Mollenhauer, Thomas Montine, Kelly Nudelman, Gennaro Pagano, John Seibyl, Todd Sherer,

Andrew Singleton, Diane Stephenson, Matthew Stern, Claudio Soto, Caroline M Tanner, Eduardo Tolosa, Daniel Weintraub, Yuge Xiao,

Andrew Siderowf, Billy Dunn, Kenneth Marek

Lancet Neurol 2024; 23:178-90

Parkinson’s disease and dementia with Lewy bodies are currently defined by their clinical features, with a-synuclein

Neuronal a-synuclein
disease genetic risk

<

Neuronal a-synuclein disease

Anchors

Genetic risk variants:
low (RY) versus

high (R") age-adjusted
risk

Stage 0: fully penetrant SNCA variant

Anchors
Fully
penetrant
genetic
variant
(SNCA)

Anchors
a-synuclein
pathology and
dopamine
dysfunction and
degeneration

Stages 1A and 1B: biomarkers of neuronal alpha-synuclein and dopaminergic dysfunction

Stages 2A and 2B: clinical signs and symptoms

Anchors

Clinical signs or
symptoms (non
motor or motor)
but no functional
impairment

Stage 3: slight

Anchors
Emergence and worsening of functional impairment
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CSF: prukaz hyperfosforylovaného
a-synukleinu

Detection of a-synuclein in CSF by RT-QuIC in patients with
isolated rapid-eye-movement sleep behaviour disorder:
a longitudinal observational study

Alex Iranzo, Graham Fairfoul, Anutra Chumbala Na Ayudhaya, Monica Serradell, Ellen Gelpi, Isabel Vilaseca, Raquel Sanchez-Valle, Carles Gaig,
Joan Santamaria, Eduard Tolosa, Renata L Riha, Alison | E Green

Lancet Neurol 2021

RT-QuIC Detection of Pathological
a-Synuclein in Skin Punches of
Patients with Lewy Body Disease

Angela Mammana, MSc,' Simone Baiardi, MD, PhD, "
Corinne Quadalti, PhD,! Marcello Rossi, MSc,’
Vincenzo Donadio, MD," © Sabina Capellari, MD, '

Rocco Liguori, MD," and Piero Parchi, MD, PhD'?"
Mov Disord, 2021



RT-QuiC z mozkomisniho moku

* Vlysoce specifické a ultrasenzitivni vysetreni v likvoru: _
RealTime Quaking Induced Conversion RT-QuiC (Seeding

Aglification Assay; SAA) (Fairfoul et al, Ann Clin Transl Neurol. 2016; Shahnawaz
et al., JAMA Neurol. 2017)

» Reakce je iniciovana biologickym vzorkem (zrnoz),_kdy ]
hyperfosforylovany aSyn vyvola agregaci rekombinantniho
asSyn v substratu

» Kinetika vyvolané agregace rekombinantniho aSyn je méfena v
realném Case

« Vysledkem vySetteni je odpovéd synukleinopatie ANO/ NE

Poggiolini et al., Brain 2022
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SAA v krevni plazmeé

nature medicine

Article https://doi.org/10.1038/s41591-023-02358-9

Propagative a-synucleinseeds as serum
biomarkersfor synucleinopathies

Received: 1July 2022 Ayami Okuzumi®’, Taku Hatano ®', Gen Matsumoto?, Shuko Nojiri,

Shin-ichi Ueno®', Yoko Imamichi-Tatano®"', Haruka Kimura®"’,

Soichiro Kakuta®*, Akihide Kondo ®°, Takeshi Fukuhara®, Yuanzhe Li',
Published online: 29 May 2023 Manabu Funayama®', Shinji Saiki ®'’, Daisuke Taniguchi’, Taiji Tsunemi’,
Deborah Mcintyre?, Jean-Jacques Gérardy®, Michel Mittelbronn®,

Rejko Kruger®'®, Yasuo Uchiyama", Nobuyuki Nukina & Nobutaka Hattori ®*®

Accepted: 21 April 2023
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Extracellular vesicles and seeding
amplification: a step closer to
a Parkinson’s disease blood test

1) Isolate neuron-derived aSyn from plasma samples 2) Perform aSyn SAA

Serial

Control-
. ."'f"'f‘a centrifugations Nes ~ PONEs SX;e NEsﬁas
‘ isolation andEVs S N s e reaction
I from blood S S | o T T gom seeds
precipitation B
— —_— e —— ] —
NEs isolation using | |
NCAM-L1 W'

immunoprecipitation

E Positive
. Negative

EVs are lipid-bound vesicles secreted by cells into the extracellular space

Kluge et al., Brain 2022; Commentary by Martinez-Valbuena, Kovacs and Lang
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Journal of Parkinson’s Disease xx (20xx) x—-xx

DOI 10.3233/JPD-230385
108 Press

Review

Imaging Biomarkers in Prodromal and
Earliest Phases of Parkinson’s Disease

Hendrik Theis®?, Nicola Pavese®d, Irena Rektorova®!¢ and Thilo van Eimeren®®*
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PD diagnosticka kritéria a zobrazovaci
BM

* Podporujici dg:

23jodine-MIBG scintigrafie jasne dokumentujici kardialni
postganglionalni denervaci sympatiku

* Absolutni vylucujici kritérieum pro dg
Normalni DaT SPECT (DaT SCAN)

Postuma et al., 2015
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Hypotéza sireni a-synukleinu (prion-like)

© soovemstey  ° saansnsTeo

limbic / amygdala limbic / amygdala
Substantia nigra g % Substantia nigra ; :
FDOPA | FDOPA L
Parkinsonism Parkinsonism
Locus coeruleus Locus coeruleus
Neuromelanin { { Neuromelanin &
RBD No RBD
Dorsal Motor Nucl. MIBG | Dorsal Motor Nucl.
Donepezil PET |, Donepezil PET normal

stellate ganglion stellate ganglion

coeliac ganglion coeliac ganglion

intestine intestine

Horsager et al., Brain 2020
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Diagnosis and management of dementia

with Lewy bodies

] Fourth consensus report of the DLB Consortium —

Hlavni symptomy
 Fluktuace kognitivnich funkci a pozornosti
« Porucha chovani v REM spanku
« Opakované zrakové halucinace
« Spontanni symptomy parkinsonismu

Indikativni biomarkery
- Ubytek dopaminergnich transportéri v BGG dle SPECT/PET
* Snizené vychytavani 123iodine-MIBG dle kardialni scintigrafie
 Polysomnografie s potvrzenim poruchy chovani v REM spanku se
svalovou atonii
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Dalsi podporujici priznaky

Senzitivita na
antipsychotika

Tézka autonomni
dysfunkce, napf. zacpa,,
ortostaticka hypotenze,

mocova inkontinence

Posturdlni instabilita, Svynkopy r)ebo Jine
> prechodné poruchy
opakované pady ’ ;
vedomi

Hypersomnie, poruchy Halucinace v jinych
spanku modalitach

Apatie, Uzkost,
deprese
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Kohorta

* 42 subjektu s pravdépodobnou MCI-LB (20 zen,
22 muzu, vék = 69,9 = 6,5 let)

* 103 subjektt bez MCI-LB (67 zen, 35 muzd,
vek = 66,3 + 6,3 let)

Lubos Brabenec

healthy (F) &
1600 /3 : of N
/ [ Y B\ N, s #— /
> Laool Y Adnarsy) sl M\ Afa gt d ) =
- v An 7~ A e /1 1 . - ve .
i W 4 YT - Pata Klobusiakova
1200 L i ; . : :
1500 2000 2500 3000 3500 4000 4500 5000
x «F
LBD (F) foear
2200 Py 3
20001/ ,_5_-[_-/7%,-3,75’:;}&{,2 Y ) éﬂgfﬁ;&; ) Jiti Mekyska
1800 g fd . 1

5000 5500 6000 6500 7000 7500
X
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Demografické a klinické udaje

Gender

UPDRS

MOCA

ESS

RBDSQ

GDS

UPSIT

M =66,3;SD=6,26

67F/35M

M= 2,63;SD=3,68

M =27,52 ;SD=1,45

M=7,67 ;SD=4,45

M=2,93 ;SD=2,17

M =6,93 ;SD =5,06

M =44,20 ;SD =27,95

M =69,90; SD =6,46

20F/22M

M=7,24 ;SD =4,75

M =23,62 ;SD = 3,09

M=7,19 ;SD =4,24

M= 4,32;SD = 2,68

M =8,88;SD=6,33

M =30,09 ; SD = 26,97

p = 0,007

p =0,053

p < 0,001

p <0,001

p=0,40

p=0,012

p=0,074

p=0,031
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Vysledky (ROC)
e e

83.3%
spiral

84.8%
sentence

83.8%
PCT

85.3%
All tasks

DllezZité parametry:
Spirala

Kinetické (akcelerace a rychlost), tlak pera

Psani vét

Prostorové a kinetické

Obkreslovani pentagon

86.3%

80.4%

80.4%

77.5%

Entropie, trvani, kinetické

24.04.2024

80.4%

89.2%

87.3%

93.1%

sensitivity

sensitivity

spiral

04 0.6
1 — specificity

pentagon copy test

04 0.6
1 — specificity

0.8

sensitivity

sensitivity

FAKULTNI

NEMOCNICE
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sentence

0.4 0.6
1 — specificity

0.4 0.6
1 — specificity
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0.8

0.8

1.0

1.0



Take home message

* Kresba spiraly, pentagonu a pisma na tabletu je
kratke, levné a neinvazivni vysetreni, které
hodnoti motoricke, prostorové a kognitivni
funkce

* VySetreni samostatne a zejm. v kombinaci
dokaze s presnosti nad 85% odlisit MCI-LB
(prodromalni stadium PD/ DLB) od zdravého
starnuti

MUNI
MED
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sMRI u DLB: hipokampalni atrofie?

Dementia with Lewy bodies Alzheimer’s disease dementia

Coronal
T,-weighted
MRI

Hippocampal preservation in patients with MCI supports progression to D

instead of AD dementia with a sensitivity of 85% and a Specificity of 61%
Kantarci et al, 2016
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FP-CIT SPECT: DLB vs. AN
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McKeith, 2007
Sensitivita 77.7%
Specificita 90.4%

Figure 2. lodine | 123-radiolabeled 2-carbomethoxy-3p-(4-iodophenyl)-A-(3-fluoropropyl) nortropane with single-photon emission computed tomographic
images. A, A healthy older control subject. B, Subjects with Alzheimer disease. C, Subjects with dementia with Lewy bodies. D, Subjects with Parkinson disease
E, Subjects with Parkinson disease with dementia

O'Brien et al., 2004
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European Journal of Nuclear Medicine and Molecular Imaging (2023) 50:1090-1102
https://doi.org/10.1007/500259-022-06069-0

ORIGINAL ARTICLE q

Check for
updates

Different z-score cut-offs for striatal binding ratio (SBR) of DaT SPECT
are needed to support the diagnosis of Parkinson’s Disease (PD)
and dementia with Lewy bodies (DLB)

Francesco Lanfranchi' - Dario Arnaldi®? - Alberto Miceli' - Pietro Mattioli® - Francesca D’Amico’ - Stefano Raffa'?-
Maria Isabella Donegani’ - Silvia Chiola'? - Federico Massa® - Matteo Pardini*? - Tania Di Raimondo' -
Gianmario Sambuceti'? - Matteo Bauckneht'? - Flavio Nobili>3 - Silvia Morbelli'?

225 patients included
De novo PD, DLB, AD, ET

DLB patient DLB patient DLB patient AD patient

1 1F1 Z-scores: Z-scores: Z-scores: Z-scores:
Le S S St rl n ge nt C u t- Offs fo r S p e C I fl C -1.64 for left putamen -1.44 for left putamen -1.07 for left putamen +1.1 for left putamen
. . -1.78 for mean putamen -1.55 for mean putamen -1.12 for mean putamen +0.64 for mean putamen
striatal regions? ] i

PD patient ET patient
Z-scores: Z-scores:
-1.25 for MAH -0.6 for MAH

posterior putamen posterior putamen
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123|-meta-iodobenzylguanidine: MIBG

analog norepinefrinu; zmény postganliovych sympatickych viaken

NI
D

* Sensitivita 77% a specificita 94% pro odliseni
pravdepodobné DLB od pravdepodobné AD
Yoshita et al., 2015

3.94 1.34 3.44
H/M ratio
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Porucha chovani v REM spanku

Obrazek 1. Polysomnograficky zaznam poruchy svalové atonie v REM spanku p#i RBD. Svody 1-3:
pohyby oéi, 4: povrchovy EMG mm. mentales, 5: C3-A2, 6: C4-A1, 7: 01-A2, 8: 02-A1, 9 a 10: povrchové
EMG tibiales anteriores, 11: EKG, 12: dychaci zvuky - graficky zaznam, 13: proud vzduchu pfed nosem
a usty, 14 a 15: pohyby hrudniku a bficha, 16: pulzni oxymetrie z prstu (nad touto posiedni kfivkou je
pomocna piimka symbolizujici saturaci 100%). Trvani zaznamenaného zéznamu - 30 s. Na obrazku jsou

1/3 pacientt s PN
patrny intenzivni rychlé pohyby oéi, kolisavd, ale rozhodné zvySena aktivita bradovych svald, desyn- Vétg'na s DLB
chronizovana EEG aktivita, svalovéa atonie mm. tibiales bilaterales a normalni kardioventilaéni k¥ivky

2 A 1 90% béhem 15 let

Postuma et al., 2015

%a 4 %d

L aktivita ve svalu m. mentalis

+

o o sba 4o o dada 4 dartadabarada oo o abababa o dadbadarAaadada 43 L0 LY

§

TS WU e VT . I o VR R W L W

_/\;ﬂ/ﬁ\d/’\—M«Jrﬁ\"/w\w«_rmﬁ
f 95796796
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REM sleep behavioural disorder

ICD-9-CM code: 327.42 ICD-10-CM code: G47.52

* Criteria A-D must be met

* A. Repeated episodes of sleep related vocalization and/or complex motor
behaviors

* B. These behaviors are documented by polysomnography to occur during
REM sleep or, based on clinical history of dream enactment, are
presumed to occur during REM sleep

* C. Polysomnographic recording demonstrates REM sleep without atonia
(RWA)

* D. The disturbance is not better explained by another sleep disorder,
mental disorder, medication, or substance use

American Academy of Sleep Medicine. International classification of sleep disorders,
3rd ed. Darien, IL: American Academy of Sleep Medicine, 2014.
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DLB

Symptomy podporujici dg DLB
FDG PET, MRI?

Alzheimer’s disease dementia

Walker et al., Lancet Neurol 2015 Cinaulate island®
KcKeith et al., 2017 »ingulate Isian
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FDG PET metabolicky obraz u DLB
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Perovnik et al., 2022
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EEG jako podpurny biomarker

e Dominantni aa< 8 Hz

Kvantitativni EEG: e Variabilita a frekvence >1.5
Hz

83% MCI pacientl s
pozitivitou EEG BM

pri vstupnim vysetreni

konvertovalo do DLB
béhem dalsSich 3 let

Bonanni et al., 2015
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Studovat iRBD jako prodromalni
DLB?

* Ano, ale ne pouze!

» RBD neni pfitomno u VSECH pacientt s PN/
DLB!! = iRBD nemuze identifikovat
vsechny prodromalni PN/ DLB!!

- Latence rozvoje PN/DLB (MSA) muze byt

velmi dlouha! Riziko fenokonverze je 35—-45%
v prubéhu 5 let

Iranzo et al., Lancet Neurol 2016
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Overlap With Alzheimer Disease el ot

®)SAGE

lan McKeith, F Med Sci', John-Paul Taylor, PhD', Alan Thomas, PhD',
Paul Donaghy, PhD', and Joseph Kane, MRC Psych'

* MCI s casnymi deficity ve zrakove-prostorovych
a exekutivnich funkcich

* Delirium (vyvolané nebo spontanni)

» Psychiatricky pocatek: afektivni porucha nebo
psychoOza

McKeith, 2016, 2020



Prodromalni MCI-LB

* MCI + 1 nebo 2 hlavnich symptomu nebo indikativnich
biomarkeru dle klinickych DLB kritérii z roku 2017

* FP-CIT SPECT: 75 subjektl, 54% meélo pozitivni DAT
SCAN, %2 z nich nemela symptomy parkinsonismu;
specificita 89%, senzitivita pouze 54%! (thomas, 2018)

» Postmortem studie — az 50% pfipadu se synukleinopatii
nemela LB v mesencephalu (zaccai, 2008)
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MRI zobrazovani u prodromalni DLB:

« Zachovani objemu hippokampu (Kantarsi
2016)?

» ZtencCeni sirky kortexu v obl. pravé insuly
(Blanc 2015, Roquet 2017)"?

nild-DLB < HC  mild-AD < HC

@ /,..,

&% @

Durcan et al, 2019
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Susceptibilitou vazené zobrazovani (SWI)
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Reiter et al., 2015
* Hodnoti nigrosome-1, kvalitativni zobrazeni!!

* Hyperintenzni ovoidni oblast — dorsolatralni
cast SNc u zdravych kontrol: “swallow-tail-sign”

* Nepritomnost priznaku - prifotrmaaciy 230
pacientt s iRBD

De Marzi et al, 2016
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MRI sekvence senzitivni na NEUROMELANIN
(T1 fast spin echo sekvence)

Dopaminergni
neurony v SNc a
noradrenergni
neurony v LC obsahuiji

pigment neuromelaninj

Neuromelanin je
svazany s
metabolismem
dopaminu (Sulzer, NPJ

PD 2018)

Zdrojem NM
kontrastu: NM vazany
na zelezo je
paramagneticky

U
E

I
D

J

Sasaki 2008; Wang 2018;
Rizzo, 2019; Pavese and Tai 2018;
Gaurav 2020

I



NMS-MRI

* Marker degenerace dopaminergnich neurond v
SNc

» Casny BM (5-6 let pfed zacatkem, iRBD) (Biondeti
et al., Brain 2021)

* Longitudinalni BM, korelace s DAT, tizi

motorickych symptomu a s délkou nemoci (Gaurav
et al., Mov Disord 2021, Biondetti et al., Brain 2020 and 2021)

* Odlisi degenerativni od nedegenerativniho
parkinsonismu

* Odlisi PN/ DLB od atypického
parkinsonismu (PSP, MSA, CBD)

MUNI
MED
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Jak pouzivat zobrazovani v klinické
praxi?

Degenerative parkinsonism

Presynaptic Dopaminergic Imaging

Absence of red flags
Typical features

SPECT/PET

Consider other diagnostic
possibilities (e.g. Essential
Tremor, etc)

DOPAMINERGIC DEGENERATION CONFIRMED

Dopaminergic medication
trial

Good response

ﬂ

Probable PD

l
YES

No red flags for APDs
Good response to
dopaminergic medication

Red flags for APDs
Poor response to
dopaminergic
medication

Probable PD

MSA: cerebellar, pons and
basal ganglia
hypometabolism

PSP: thalamic, cortical
and basal ganglia
hypometabolism

CBD: cortical and basal
ganglia hypometabolism

Peralta et al., 2022
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Jak pouzivat zobrazovani v klinické

praxi?

Degenerative parkinsonism

UNCLEAR

Consider other diagnostic
possibilities (e.g. Essential
Tremor, etc)

Absence of red flags DORSAL NIGRAL HYPERINTENSITY MRI
Typical features NEUROMELANIN MRI
Dopaminergic medication Abscense of DNH, changes on NM-MRI in SNpc
trial DOPAMINE DEFICIENT PARKINSONISM
|
YES

Good response

No red flags for APDs Red flags for APDs

Good response to Poor response to
il dopaminergic medication dopaminergic

medication
Probable PD

MSA: increased
MCP and putaminal
diffusivity, MRPl < 5
MCP <8 mm

PSP: increased SCP
and putaminal diffusivity
MRPI > 13.55 M/P < 0.22

CBD: increased
diffusivity in corpus
callosum

Peralta et al., 2022



Zavery: biomarkery pro casnou
diagnostiku AN a DLB

* Amyloidovy PET, triplet v MMM, plasma BM?

» Kardialni scintigrafie + DaT SCAN pro dg LBDs?
 MRI zachovani MTL, ale cave mozna komorbidita AD
» Specifické MRI sekvence (NMS, QSM)

* EEG jako podpurny dg i prediktivni biomarker

* RT-QuIC z mozkomisniho moku (extracelularni vacky
v plazmé..?) + marker Casné fenokonverze?

 Strojové uCeni a kombinované techniky...
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Pozvani 1

Zakladni informace

Kurz se bude konat pod odbornou garanci
prof. MUDTr. Ireny Rektorové, Ph.D. v Hotelu Continental,
Kounicova 6, Brno.

Pro zdjemce je dostupna také virtudini forma Gcasti.

Bliz3i informace o kurzu v&etné registracniho formulare naleznete
zde na webovych strankach.
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Pozvani 2

g 29th June - 2nd July, 2024

EAN 2024

10th Congress of the European Academy of
Neurology

Q Helsinki, Finland




Pozvani 3

The 19" World Congress on
CONTROVERSIES IN NEUROLOGY

20-22.3.2025 « Prague, Czech Republic

o CONy is a unique congress, consisting of debates on central contested topics in neurology.
o  (ur faculty includes Key Opinion Leaders ( KOLS) from leading medical centers worldwide.

e The format of our meeting encourages discussion among speakers and attendees.

Prof. Amos D. Korczyn

Israpl P
President

Prof. Natan Bornstein _ Prof. Irena Rektorova
Israel B ) Czech Republic
Co-chair : Co-chair

cony@comtecint.com
cony2025@comtecmed.com
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Dekuji za
pozornost ©

Kontact:
irena.rektorova@fnusa.cz
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