Lecba neurodegenerativniho parkinsonismu;

soucasnost a vyhledy do budoucna

Katerina MensSikova

Neurologicka klinika LF UP a FN v Olomouci

Neurologicka klinika a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci Facultas Medicinae
Fakultni nemocnice Olomouc Universifas Palackiana FAKULTNI NEMOCNICE
’ OLOMOUC



Neurodegenerativni Sekundarni

parkinsonismus parkinsonismus
Parkinsonova Atypické * polékovy
nemoc parkinsonské o toicky . ¥t
* kraniocerebralni poranéni T
syndromy S ke e GRS (S, e ee v A
* metabolické poruchy (Wilsonova nemoc, ] "’ Y,
hypoparathyreoidismus, NBIA, & '
neuroakantocytdza) 24
: . . 5 !
* postinfekéni z )
«  Multisystémova atrofie (MSA) *  vaskularni 14
«  Demence s Lewyho télisky (DLB) ¥ ¥ |
*  Progresivni supranuklearni paralyza (PSP) ) ,f
* Kortikobazalni degenerace (CBD) R — .

Neurologicka klinika a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci Facultas Medicinae ,
Fakultni nemocnice Olomouc @ v Cintversitas falackiana ( » FAKULTNT NEMOCNICE
)

Olomucensis oLomouc



Journal of Parkinson’s Discase 13 (2023) 427-439 427
DOI 10.3233/1PD-239901
10S Press
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Disease modifying clinical trials that have completed since the

McFarthing et al (2022) report P
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L-DOPA

e

~ Parkinsonova nemoc- inicidlni lé¢ba

DOPAMINE|

Carbidopa,
Benserizide

stale ,zlaty standard“ v terapii PN
L-DOPA + inhibitory DDC (carbidopa, benserazid)
nejlepsi efekt na kontrolu motorickych symptomu u vétsiny pacientd s PN
vyzaduje Castéjsi davkovani, urcita dietni omezeni
spojena s vyssi rizikem rozvoje motorickych komplikaci; u 40% pritomny jiz po 4 letech

pomala pozvolna titrace

meéla by byt podavana v nejnizsi davce efektivné kontrolujici motorické priznaky

u vétdiny pacientd s PN je efekt pitomen pii dévkach 300-600 mg/den; dobry efekt na rigiditu a bradykinezi, = &

horsi odpovidavost v pripadé posturalni nestability, poruchy chlize a reci

Tolcapone,
Entacapone

Presynaptic
terminal from
substantia nigra

Blood Brain :
Barrier :

Nedostatecna casna odpovéd na L-DOPA  « Tremor-dominantni PN - ovlivnéni tfesu mdze vyzadovat vy$
limitované vedlejsimi ucinky
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Si davl

Selegiline,
Rasagiline,
safinamide




=’%Alternativy L-DOPA v pocatecnim stadiu PN

Agonisté dopaminu —
. S R B v
* pacienti mladsi 50 let s vysSim rizikem dyskinezi
M P |BloodBrain
» stfedni ucinnost na zlepseni motorickych symptom e
¢
* nizsi riziko motorickych komplikaci, v monoterapii zfidka zpUsobuji dyskineze, presyapic - gt
vV - A ma 0\5‘ (M1 Mag.p safinamide
nizsi frekvence podavani e ropinirol —

-

* pramipexol

* rotigotin — transdermdlni ndplasti

Kontraindikace a rizika DA

'B 3

* DA by nemély byt pouzivany u pacienti s anamnézou ICD, kognitivni poruchy, halucinaci, nadmérné denni spa

* indikaci zvazit u pacientl jejichZ povolani zahrnuje fizeni nebo obsluhu tézkych strojd vzhledem k riziku
zachvatl imperativniho usnuti
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_.'f%fhativy L-DOPA v poéatecnim stadiu PN oo &8 oo

Benserizide H Entacapone

Blood Brain
Barrier

MAO B inhibitory - selegilin, rasagilin, safinamid

* mirné symptomy, preference uzivani lécby 1x denné

Ve

* mirny antiparkinsonsky efekt, pfedpokladany neuroprotektivni ucinek neprokazan

Amantadin
* antagonista glutamatovych NMDA receptorl v BG

Bromocriptine,
Ropinirole,
Pramipexole

* monoterapie u pacienti s prevazujicim tfesem —

* davkovani 100mg 2x denné, vyvarovat se podavani ve vecernich hodinach pro riziko nespavosti

» antidyskineticky efekt — adjuvantni preparat v pozdnim stadiu PN &
* serie infuzi PK-Merz v ramci ,, drug holiday“ - %‘
H
Anticholinergika - biperiden B e |
* nékdy uzite€né u mladsich pacientt s PN s dominujicim tfesem 4 5,
* pouzivani limitovano ¢etnymi vedlejsimi ucinky (zmatenost, kognitivni deficit, obstipace, mocova retence....) .
» vyvarovat se u starSich pacientl (zmatenost, halucinace), u pacientd s kognitivnim deficitem = "
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" Pokrocilé stadium Parkinsonovy nemoci

Motorické fluktuace

* kolisani volni hybnosti v pribéhu dne, ¢asto doprovazené fadou mimovolnich pohybu

o ,Wearing-off” - zkraceni efektu davek L-dopa -
Peak-dose
o ,ON-OFF“ fluktuace - nepredvidatelné, bez zavislosti na davkovani |ékd SIS s
- £
o ,Peak-of dose” dyskineze . &
o Bifazické dyskineze - na zacatku a konci uc¢inku davky L-dopa ‘3 %‘g 3
= 28 "o N
o Early morning OFF-dystonie < %é si, 32, | 8
2 : SHES U
o Akineticky freezing 5 &” 285 | 358 | 2
2 A ’g; B 8%3 w
; 0, o
Zuzovani terapeutického okna ~0 i
» zkracovani doby, kdy je pacient optimalné hybny | “‘e'{n;r Dolayed \/
(neni v ,,off“ stavu a nema dyskineze) A A , A -

Levodopa Administration
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,Wearing —off“ fenomén

» zkracovani efektu jednotlivych davek L-DOPA, vyzadujici zkracovani intervalu podavani jednotlivych davek a

navysovani jejich celkového denniho poétu e
* inhibitor COMT (entacapon, opicapon) — prodluzuji trvani ucCinku L-DOPA

Nahlé , off” stavy

 Apomorfin —s.c. rescue injekce 5o
* Inhalacni forma levodopy

e Sublingualni apomorfin (recentné schvalen FDA) ORALLY

INHALED :
LEVODOPA . 1
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» vysilujici a limitujici motorické fluktuace jsou indikaci k zahajeni ,,device-aided therapy”, ktera zajisti
kontinualni dopaminergni stimulaci

* hlavnim faktorem rozvoje motorickych fluktuaci je nefyziologicka pulzatilni stimulace dopaminovych receptoru

e zpUsob ovlivnéni pozdnich motorickych komplikaci spociva v eliminaci pulzatilni stimulace dopaminovych
receptord nastavenim stabilnéjsi hladiny koncentrace dopaminergnich preparatd v plazmé a v CNS
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- Kontinualni dopaminergni stimulace

Hluboka mozkova Pumpové systémy |
stimulace ..

Lead v v

Kontinualni s.c. infuze Kontinualni intrajejunalni infuze
Flectode e apomorfin e LCIG - L-DOPA 20mg + carbidopa 5mg/1ml gelu
» foslevodopa + foscarbidopa * LECIG - L-DOPA 20mg + entacapon 20mg +

Extension Wire

carbidopa 5mg /1ml gelu

Neurostimulator
(Pulse Generator)
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Kontinualni dopaminergni stimulace

» vSechny zpusoby lécby zajistujici kontinualni dopaminergni stimulaci predstavuji vysoce nakladné terapie, ve vztahu
k Uhradé jsou razeny do ,,centrové péce”; jejich indikace, preskripce a poskytovani jsou vazané pouze na
specializovana centra

* vybér nejvhodnéjsiho zplsobu terapie probihd ptisné individualné

* vzdy jde o rozhodnuti multidisciplindrniho tymu (neurolog, neurochirurg, neuropsycholog, neuroradiolog)

* rozhodovani, ktery zplsob terapie je pro daného pacienta nejidedlnéjsi vychazi ze zhodnoceni nékolika hlavnich

« efekt viech tfi zplsobt |é¢by je srovnatelny, rozdil je spide v miFe invazivity a z ni plynoucich potencialnich NU

aspekt( o Veék pacienta 4 :
o Pritomnost kognitivniho deficitu |
O Anamnéza halucinaci 3 T : F oy
O Pritomnost depresivniho syndromu i 1
o Celkovy zdravotni stav s ohledem na nejriznéjsi komorbidity ,h ? ‘;
-
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Non-motorické priznaky PN

Deprese Obstipace
Halucinace a psychodza RBD
Mocova inkontinence Apatie

Ortostaticka hypotenze Anxieta
Kognitivni deficit Bolest

* v nékterych pripadech mohou byt znacné vyCerpavajici a vyzaduji specialni pozornost

* néktere mohou fluktuovat spolecné s motorické pfiznaky (bolest, anxieta); efekt muze mit dopaminergni lécba . '

\. \' 

-
L C
L =Y
A
.
y ¥ :
p—

* dopaminergni |é¢ba mUze vést ke zhorseni nékterych NMS (halucinace, psychotické projevy, ortostaticka hyp

* logickym prvnim krokem v jejich ovlivnéni je peclivé nastaveni dopaminergni terapie

Neurologicka klinika a Centrum klinickych neurovéd
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Non-motoricke priznaky PN

Deprese

* SSRI, SNRI (venlafaxin, paroxetin), tricyklicka antidepresiva (nortriptylin, desipramine)
» srovnatelny efekt na depresi, Zadné z nich nezhorSuje motorickou symptomatiku

Halucinace a psychdza
* vyloucit jiné potencidlni priciny (Iékové a iatrogenni) halucinaci

* pricinou exacerbace halucinaci muze byt dopaminergni |é¢ba; snizeni ddvek muize mit efekt, pokud to dovoli
motoricka symptomatika

» refrakterni halucinace a agitovanost jez predstavuji bezpecnostni riziko pro pacienta lze ovlivnit atypickymi g
antipsychotiky s nizkou afinitou k dopaminovym D2 receptortiim (quetipain, clozapin) B
« pimavanserin — selektivni inverzni agonista serotoninovych 5-HT,, i
o schvalen FDA jako jediné antipsychotikum pro lécbu psychézy u PN :j."
o v CR neni registrovan, klinické hodnoceni v psychiatrii u pacient(i se schizofrenii ; f :
1 :
o ¥ "1
Kognitivni deficit J, B
* inhibitory cholinesteraz (rivastigmin, donepezil) , memantin =l
» data vychazejici z meta-analyz a malych open-label klinickych studii -
Weintraub D and Irvin D. Contillu -‘ 4 :

Neurologicka klinika a Centrum klinickych neurovéd
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Ortostaticka hypotenze | pokles systolického tlaku o 20 mmHg a diastolického tlaku o 10 mmHg po 3 minutdch stoje”
 dusledek autonomni dysfunkce ale i NU dopaminergni terapie
e Castd pricina padd
* revize FA a redukce hypotenziv
* rezimova opatreni, midodrin, fludrocortison

7 7/ 7 ré . 4 4 7 o . v 7 v v Ié 7 Ié <‘
RBD ,, abnormni chovani v REM spdnku spojené s vyraznou snovou produkci, zpusobuje zranéni a prerusovani spanku® %
* bezpecné prostredi pro spanek, clonazepam (0,5-4mg na noc), melatonin

ICD « nejeastdji v souvislosti s Ié¢bou DA (patologicky gambling, nakupovani, hypersexualita, kompulzivni pfejidani) 8
* v souvislosti s Ié¢bou L-DOPA (DDS a punding) - BT

e postupné snizeni a ukonceni [éCby DA se sou¢asnym zvySenim davek L-DOPA; pfi neuspéchu je na zvazeni DBSE _

(pokud je pacient vhodnym kandidatem), kterd umozni postoperacni snizeni dopaminergni |écby hi i |

e Casto nutna spoluprace psychiatra (KBT, psychofarmaka) a psychologa \ 7 i( 1
Bolest * urcit mechanismus a pricinu bolesti ‘_ -5,
» safinamid — [éCba bolesti souvisejici s motorickymi fluktuacemi - -

* kanabinoidy sy "

Neurologicka klinika a Centrum klinickych neurovéd
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» empirické farmakologické postupy

* nizky efekt, fada nezadoucich ucinkd, limitace |é¢by zhorSenim dalSich priznakli onemocnéni

Dystonické projevy aplikace BONT

Myoklonus levetiracetam

Kognitivni a behavioralni poruchy iACHE, antipsychotika

Urogenitalni poruchy
mocova retence — antagonisté al-adrenergnich receptord,
cholinergika, autokatetrizace,

nykturie — desmopresin

erektilni dysfunkce — inhibitory fosfodiesterazy-5

Ortostaticka hypotenze rezimova opatfeni, redukce hypotenziv, midodrin, fludrokortison,
droxidopa

Inspiracni stridor, spankova apnoe CPAP, BPAP, tracheostomie

Neurologicka klinika a Centrum klinickych neurovéd

v

“ Doporucena terapie NU a nevhodna terapie

casté moceni, inkontinence — anticholinergika, BoNT do detrusoru,

DA — bez efektu

BZD — zhorseni respiracnich potizi u MSA

BZD — zhorseni respiracnich potizi u MSA

tricyklicka antidepresiva — zmatenost, zhorseni kognice a
ortostatické hypotenze

efekt nevyznamny, ¢asto zhorseni motorickych symptoma a

zmatenost

anticholinergika — zhorseni kognitivnich funkci, zmatenost

hypertenze vecer po ulehnuti

BZD — zhorseni respiraénich potizi u MSA Giagkou et Stamelb .
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Olomucensis
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* vyzkum a vyvoj terapeutickych moznosti schopnych modifikovat pribéh onemocnéni predstavuje
v soucasnosti velkou vyzvu v oblasti neurodegenerativnich onemocnéni

* jejich cilem je modifikovat pribéh onemocnéni

* v soucasnosti jsou ve fazi preklinickych a klinickych studii

* terapeutické postupy zasahujici do rliznych fazi kaskady patologického procesu, ktery vede
k neurodegeneraci

Neurologicka klinika a Centrum klinickych neurovéd
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Progress towards therapies for disease modification in
Parkinson’s disease

CromsMark

Lancet Neurol 2021

Nirosen Vijiaratnam, Tanya Simuni, Oliver Bandmann, Huw R Morris, Thomas Foltynie

Neurologicka klinika a Centrum klinickych neurovéd
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" Navrhované cile DMD u PN

1. Precision approaches 2. Precesion approaches 3. Precsion approaches
for mitochondrial for lysosomal Parkinson’s for LRRK2 Parkinson's
Parkinson's desease | discase discase
v 1
a-synudein fbrl
tyeome | () (—
Mitochrondrion s

[

6. Broad approaches
for neuronal survival

GLP-1
receptor ksulin

receptor
(resistance)

ron
accumulation

4. Broad approaches
targeting
a-synudein

A

Sy
Bs-adrenergic

receptor

Neurcinflammation

Inflammatory
mediators (eg, TNFa)

v

4

-

v

< ¥ Antibodies targeting a-synudein

5. Broad approaches targeting
cell-to-cell transmission
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E""“‘7""""“"""‘ Evidence supportingtarget  Recruitment selection strategy or SRR Efficacy in predinical  Evidence supporting target Recruitment selection strategy or Status

engagement in patients primary outcomes ol e ¢ in patients . t
a-Synudein®
Inhibition of a-synuclein aggregation (stabilising small molecule blockers) (c from L page)
anle138b Efficacy in a-synudiein - NA NA; safety and tolerability Ongoing phase 1 trial LRRK2?
";"“gm'( s ; l (:1“04208:52] e LRRK2 inhibitors (promoting autophagy)
NPT200-11 Efficacy ina-synudein - NA NA; safety and tolerability ase 1 trial complet
transgenic mice (NCT02606682) DNL201 and Efficacy in animal CSF concentrations of drug, NA; safety and tolerability Completed phase 1trial
Squalamine Efficacy in cell lines, Does not access (NS NA No longer being corsidered DNL151 modeks of Irrk2 LRRK2 pS935 in peripheral blood [NCT0371.0707); ongoing
Caencrhabditis efegans for Parkinson's disease disease phase 1 trial (NCT04056689)
modification Antiserse
Inhibition of a-synuclein aggregation (autophagy-ABL1 inhibitors) cligonudleotide for
Nilotinib Efficacy in a-synudein - Amounts of a-synuclein; Patients with Parkinson’s disease on stable  Phase 2 trial completed LRRK2 inhibition
transgenic mice dopamine metabolites in CSF; dopaminergic treatment; safety and (NCT02954978); cobort 1 of . . o i . . . ) . )
nilotinib concentrations and tolerability phase 2 trial completed BIIBO94 Efficacy in a-synuclein - Pharmacokinetic study Patients with Parkinson’s dsease withor  Ongoing phase 1 trial
dopamine metabolites in CSF concluding poor CSF (intrathecal) transgenic mice without LRRE2 mutation; safety and (NCT03976349)
penetration (NCT03205488) tolerability ;
K-0706 NA CSF penstrant Patients with Parkinson's disease not Ongoing phase 2 trial lucocerebrosidase (lysosc mal function! A
receiving dopaminergic therapy; (NCT03655236) M 3
MDS-UPDRS parts 2 and 3 Maodulator of B-glucocerebrosidase activity
ikt-148009 Efficacy in a-synudiein - NA Idiopathic Parkinson’s disease; modified  Phase 1 trial in development Ambroxol§ Efficacy in a-synuclein - CSF concentrations, Patients with Parkinson’s disease with GBA  Ongoing phase 2 trial
transgenic mice :;hn ."nd\‘.a}::hge :2; P;?:’ wecf  (NCTO4350177) trarsgenic mice B-glucocerebrosidase activity (positive and negative); Alzhsimer's (NCT02914366); completed
aminergic therapy for = s . . .
u‘c& tolerability, and phanmacokinetic Dl:.-a.se Ass;stIeArT! Sf.dGel::dqluuve 4 phase 2 trial (NCT02941822)
pro subscale and Clinidan's mpression
Anti-a-synuckein antibodies of Change; glumcem{:nmifdnc and
PRX002 Efficacy in a-synudein  CSF antibody concentrations, Patients with early Parkirson’s disease Phase 2 trial completed, oxol concentrations in blood and CSF
transgenic mice lowering of free a-synudeinin -~ who are untreated or treated with did not meet primary LT1-291 NA CSFcorcentrationsof drugand  NA Ongoing phase 1 trial
CSF monoamine oxidase B inhibitors since outcome although some | inaolipids: EudraCT2017-004086-2
baseline; MDS-UPDRS sum of parts 1, 2, secondary outcomes positive EFy;-:p:\mlg PICS; PET: (Eudea 7 7)
and 3 (NCT03100149) fun(li::m‘ M':Iyw(m ! }
BIBOS4 Efficacy in a-synudein - DATSCAN imaging; Patients with Parkinson's disease not on  Phase 2 trial completed,
transgenic mice neuromelanin imaging; medication for at least 12 weeks before formal results awaited Substrate reduction
CSF concentration of BIIBOS4 and not expected to require treatment for  although press release o . . . X L ) .
antib ody asynudlein, atleast 6 months; MDS-UPDRS sumof  suggests did not meet primary Venglustat Efficacy ina synuclein - CSF mmentrafnom ofdrugand  GBA-assodated Parkinson's disease: Phase 2 trial completed
neurodeg sve biomar parts 1,2, and 3 outcome (NCT03318523) patlxﬁngal‘quels glucosykeramide MDS-UPDRS part 2 and 3 scores (NCT02906020)
PDO1A active Efficacy in a-synudein  CSF PDO1A specific antibody NA Phase 2 trial in development of ?‘"*"‘“"f sdiease
a-synuchein transgenic mice production, CSF a-synudein (with and without
immunisation concentrations GBA mutations)
Reducing a-syruclein production B-Glucocerebrosidase gene therapy
:I':;':: eotides ﬁ‘::;yﬂ'::n’x i & A A PROO1 Efficacy in a-synuclein - CSF and serum concentrations of  Moderate to severe Parkinson’s disease Ongoing phase 1 trial
smallinterfering  Efficacy ina-synudin  NA NA A '(utmafnslemd transgeni mice and Bqluw(-erebn-:s.adax and with at least ?ne pathogenic ‘G'BAI (NCT04127578)
NAS teanggeate rats snd injection) murine models of glycosphingolipids mutation; safety and tolerability; change
mice, toxin-treated synucleinopathy inimmunogeniity of AAV9 and
rats, wild-type non- B-glucocerebrosidase in blood and CSF
human primates
Reducing SNCA expression z
B2 agonists Efficacy il':l p2- NA NA NA =7 <
adrenergic receptor- AN
deficient mice i,
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A

Drugs Efficacy in preclinical models  Evidence supporting target  Recruitment selection strategy or Status
engagement in patients primary outcomes
Neuroinflammation
Inhibition of microglial Minocydine Efficacy in MPTP mouse model  Clinical measures only Patients with Parkinson's disease on stable  Negative phase 2 trial
activation dopaminergic treatment; time to initiation  (NCT00063193)
of symptomatic pharmaceutical treatment
Altered T-cell lineage Sargramostim  Efficacy in MPTP mouse model  Improved regulatory T-cell Parkinson's disease symptoms of at least Completed and ongoing
function Jyears; safety and tolerability phase 1 trials (NCT01882010;
NCT03790670)
Enzyme myeloperoxidase  AZD3241 Efficacy in MPTP mouse model  Microglial PET imaging Untreated Parkirson’s disease; safety and Ongoing phase 2 triak
inhibition and a-syrudiein multiple system tolerability; pharmacokinetics; PET binding  (NCT01603069; NCT01457807;
atrophy model (““PBR28 to TSPO) NCT01527695)
NLRP3 inflammasome Inzomelid Efficacy in MPTP mouse model  Measurernent of blood Healthy volunteers; safety and tolerability;  Completed (results pending)
inhibition NLRP3 inhibition phamacokinetics and pharmacodynamics  phase 1 trial (NCT04015076)
(results pending)
HMG-CoA inhibition Simvastatin Efficacy in MPTP mouse model  Clinical measures only Parkinson's disease, Hoehn and Yahr Ongoing phase 2 trial
stage 53-0 in the ON medication state or (NCT02787590)
MDS-UPDRS part 3 (OFF)
Inhibition of nucleic acid  Azathioprine None in Parkinson’s disease Microglial PET imaging; CSF  Early Parkinson’s disease predicted to Phase 2 trial recruiting

synthesis, reduced
lymphocyte peoliferation

models

neuvroinflsmmatory profile

progress rapidly; MDS-UPDRS part 3 (OFF)

(EudraCT 2018-003089-14)

Mitochondrial function®

Improved mitochondrial  Pioglitazone
biogenesis

Increased urate Inosine
(anticoadant)

Improved mitochondrial  Ursodeaxycholic
function acid

Efficacy in Cox10 or DAT-cre
mice and MPTP non-human
primates

Efficacy in MPTP and
6-hydroxydopamine

mouse models

Efficacy on mitochondrial
function in parkin and
LRRK2 cells
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Clinical measures, blood and
vrine biomarkers

Early Parkinson’s disease on a stable

regimen; MDS-UPDRS sum of parts 1, 2,

and3

Measurerment of serum
urate

Idiopathic Parkinson's disease; modified
Hoehn and Yahr stage <2.5; MDS-UPDRS

sum of parts 1, 2, and 3; safety and

tolerability

Idiopathic Parkirson’s disease, Hoehn and
Yahr stage <2.5; safety and tolerability,

ATP concentrations using
“P MR spectroscopy

7 Tesla MR spectroscopy (ATP concentration)
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Negative phase 2 trial
(NCT01280123)

Negative phase 3 trial
(NCT02642393; NCT00833690)

Ongoing phase 2 triak
(NCT03840005; NCT02967250)



:té‘rabutické intervence u synukleinopatii (MSA)

Imunoterapaie proti
extracelularnimu
alfa-synukleinu

Protizanétlivé latky k redukeci
glialni zanétlivé odpovédi

astroglia

microglia Induktory
autophagickych
mechanismu ke
stimulaci clearence
intracelularniho alfa-

synukleinu

Neuroprotektivni

\ slouéeniny, neurotrofni
faktory (BDNF, GDNF)

o v’l’ vigwuwvir

50 stem cells regeneracni terapie
Inhibice agregace neurons neurotrophic kmenovymi bufikami
alfa-synukleinu factors

Valera E et al. Mov Disord 2015
Brundin et al. Exp Neurol 2017
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ilavni cile DMD terapie u tauopatii

| Aktivace autofago-lyzozomalniho systému |

| Aktivace ubiquitin —proteazového systému |

l

Inhibice
acetyltransferazy

| Inhibice O-GlcNAcase |

[

| Inhibice kinazy |
Aktivace —l_
Proteinofosfatazy 2

Stabilizace [ Aktivni a pasivni imunizace |

mikrotubuld |

Redukce exprese tau-
genu

* redukce celkového mnozstvi tau—proteinu (antisens oligonukleotidy, modulatory splicingu)
* inhibice posttranslacnich modifikaci a agregace (inhibice fosforylace, acetylace....)

* Inhibice transcelularniho Sifeni patologického procesu (anti-tau protildtky)

» stabilizace mikrotubull — kompenzace mikrotubularni dysfunkce

* degradace abnormalnich forem tau-proteinu (aktivace ALS, UPS)
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C hiea;é-modifying treatment u APS

o "I'.éra—peutické intervence, které vzdor k prokdazanému efektu v preklinickém vyzkumu v klinickych
hodnocenich (faze 3) selhaly

rasagilin Mitochondridlni dysfunkce Bez efektu na progresi Nuebling et al. 2016
tideglusib Inhibice GSK-3 Bez efektu na progresi Tolosa et al. 2014
davunetin Stabilizace mikrotubul( Bez efektu na progresi Boxer et al. 2014
minocycline Inhibice mikroglidlni aktivity Bez efektu na progresi Dodel et al. 2010
lithium Stimulace autophagickych mechanisma Bez efektu na progresi Sacca et al. 2013
rifampicin Inhibice agregace a-syn Bez efektu na progresi Low et al. 2014
rasagilin Mitochondridlni dysfunkce Bez efektu na progresi Poewe et al. 2012
Mezenchymalni kmenové buriky Neuroprotekce, imunomodulace Zpomaleni progrese dle UMSARS Lee et al. 2012

Intravenozni imunoglobuliny Inhibice zanétlivé odpovédi Zpomaleni progrese dle UMSARS Novak et al. 2012
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TABLE 2 Synopsis of the ongoing clinical trials for the treatment of atypical parkinsonism

Estimated enroliment ClinicalTrials gov
Experimentaldrug Mechanismof action Disease Study design (subjects) Outcome measures Identifier
TP1287 Microtubule CBD, PSP Randomized, double-blind, 44 Maximum tolerated dose of TPI-287; TPI-287 NCT02133846
stabilizer placebo-controlled levels in blood plasma and cerebrospinal fluid
BMS-986168 Antitau monoclonal PSP Multicenter, open-label, 48 Safety and tolerability measured by the incidence  NCT02658916
antibody long-term of adverse events
C2N-8E12 Antitau monoclonal PSp Double-blind, placebo-con- 32 Safety and tolerability; immunogenicity as NCT02494024
antibody trolled, single ascending dose measured by antidrug antibodies developed
Salsalate Inhibiting tau PSP Multicenter, open-label, Pilot 10 Number of patients experiendng drugdimiting NCT02422485
acetylation Futility Qlinical Trial toxicity; changes in motor function, cognition,
ADL, behavior
Young plasma Rejuvenation PSP Open-label, Pilot Futility 10 Number of patients experiendng drugdimiting NCT02460731
Clinical Trial toxicity; changes in motor function, cognition,
ADL, behavior
Autologous mesenchy- Production of PSP Randomized, double-blind, 25 The incidence of adverse events; total and motor NCTO01824121
mal stromal cells growth factors controlled dinical Trial UPDRS scores, Hoehn and Yahr staging, SEADL
score, CGl; SPECT/PET brain images :
Fluoxetine Selective serotonin MSA Double-blind, placebo-con- 87 Parts | and |l of the UMSARS scale NCT01146548
reuptake inhibitor trolled randomized trial
EGCG Inhibition of toxic MSA Double-blind, randomized, 92 UMSARS motor examination score; UMSARS NCT02008721
a-synuclhein placebo-controlled parallel- totalscore
oligomers group study
formation
AFFITOPE Active immunization  MSA Randomized, placebo-con- 30 Adverse events due to autoimmune reaction; NCT02270489
trolled, parallel-group, immunological activity of AFFITOPE; UMSARS
patient-blind I, CGI
AZD3241 Inhibition of MSA Multicenter, randomized, 64 Safety and tolerability of AZD3241; biomarker NCT02388295
microghia parallel-group study effectsof AZD3241; pharmacokinetics of

AZD3241; UMSARS

MSA: multiple system atrophy; PSP: progressive supranuclear palsy; CBD: cortico-basaldegeneration,
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iny selhani terapeutickych intervenci  fm v
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. . . & _| Epigenetics Tau
v klinickych hodnocenich somectate || ot
surveillance
nizky pocet zarazenych pacientll — vzacnost onemocnéni k0.
ynapse damage
chybna diagndza - heterogenita klinickych obrazll, prekryvani klinické symptomatiky J

Neurodegeneration

podil dalsi patologie v pripadé koincidence vice typl proteinopatii

Spatné nacasovani |éCby - pozdni faze onemocnéni s ireverzibilnim postizenim

patogenetické mechanismy mnohem vice komplexni nez cil terapie

design studie - neadekvatni monitorace biologického
efektu terapeutickych intervenci, hodnoceni vystupu
nejcastéji pomoci klinickych skal, bez vyuziti vhodnych
biomarker(

|
%\ .
-«
—~

T cell ‘

A
29 ©
5%
) Glial cells
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e zvySeni presnosti klinické diagnostiky v co nej¢asnéjsich fazich onemocnéni

v terapie modifikujici onemocnéni maji riznd optimdini casovd okna, kdy jsou
nejucinnéjsi (presymptomatickd nebo prodromalni stadia, nikoliv ve fazi
ireverzibilniho postiZeni)

» predikce zakladni proteinopatie - eliminace rizika terapie zamérené
na jiny typ patologie nez je predmétem zajmu

* urceni dominantni patologie v pripadé koincidence vice patologii

» identifikace a vyvoj spolehlivych biomarkeru zlepsujicich diferencialné
diagnostickou presnost a biomarker( odrazejicich biologicky efekt
terapeutickych intervenci

v frontiers MINI REVIEW
J markery Vv CSF' Séru _____ e in Aging Neuroscience :
®

Real-Time Quaking- Induced
Conversion Assays for Prion
Diseases, Synucleinopathies, and
Tauopathies

Sarah Vascellari'*, Christina D. Orris* and Byron Caughey?
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Fédpoklady uspesnosti DMD lécby

Journal of | e
ORIGINAL ARTICLE Neurochemistry JNC..——?“ 4 W]LEY

Cerebrospinal fluid and blood serum biomarkers in
neurodegenerative proteinopathies: A prospective, open,
cross-correlation study

Dorota Konitkova2® | Katefina Mengikoval?® | Katefina Kli¢oval?o |
Monika Chudackova?® | Michaela Kaiserova?® | Hana Prikryloval® o |
Pavel Otruba®?® | Martin Nevrly*?® | Petr Hlustik"?© | Eva Hénykoval?*o |
Michal Kaleta??*® | David Friedecky5 | Radoslav Matéj6 | Miroslav Strnad'2® |
Ondrej Novak*® | Lucie Plihalova’® | Raymond Rosales®® | Carlo Colosimo’® |
Petr Kafiovsky®?
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Zaver
lécba neurodegenerativniho parkinsonismu stale pouze symptomaticka

v pripadé peroralni dopaminergni medikace u PN je dulezita pomala titrace za ucelem minimalizace nezadoucich %
ucinkd a negativniho postoje pacientt k danym preparatiim A

z lécebnych mozZnosti zajistujicich kontinualni dopaminergni stimulaci (DBS, pumpové systémy) pacient nejvice
profituje pokud je tato |écba zahajena vcas; ¢asné odesilani pacientll do specializovanych center

prechod ke zméné klasifikace onemocnéni, jejimz cilem nebude urcit o kterou klinickou jednotku se jedna (PN,

w3
DLB, MSA, PSP.....), ale jaky druh/druhy proteinopatie je podkladem daného klinického fenotypu

* nezbytnou roli vedle klinického obrazu budou hrat biomarkery odrazejici jednotlivé typy proteinopatii a zénétlivg :
zmeén, které nam umozni jak presnéjsi a ¢asnéjsi diagnostiku, tak i monitoraci efektu terapie nebo stanoveni 3\2 ¥
progndzy onemocneni ) o ‘1

Neurologicka klinika a Centrum klinickych neurovéd
Lékarské fakulty Univerzity Palackého v Olomouci

Facultas Medicinae ,
Fakultni nemocnice Olomouc @ v i versifas *alaciians FAKULTNT NEMOCNICE
J

Olomucensis

oLomouc



Neurologicka klinika a Centrum klinickych neurovéd

Lékarské fakulty Univerzity Palackého v Olomouci Facultas Medicinae
Fakultni nemocnice Olomouc @ v tiaiversitas " alaciions FAKULTNI NEMOCNICE

Olomucensis oLomouc




