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Degenerace substantia nigra erevat -

Rizicka et al., 2001)
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. . | kompensace i .
presymptomaticka | o, [ .DOPA hybné komplikace

degeperace

faze PN (~4r) (~1r) kompensace L-DOPA (=5r)
faze nediag. (-shoneymoon period®) kognitivni a vegetativni
priznakul (~2 r.) (~5r.) dysfunkce

(upraveno Riizicka et al.,
2001)
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U¢inek antiparkinsonik

MAO-I
selegiline

Substantia Nigra Dopamine Agonists

_ bromocriptine
amantadine pergolide
Levodopa pramipexole
tolcapone ropinirole

BSJET baclofen
carbidopa Anticholincrgics
benserazide trihexyphenidyl
COMT-I amantadinc
tolcaponc

entacapone
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KONTINUALNiIi DOPAMINERGNI STIMULACE:
KONCEPT

Jeden z diskutovanych predpokladu k (prevenci) rozvoje pozdnich
hybnych komplikaci u Parkinsonovy nemoci

Pozdni hybné komplikace a fluktuace stavu hybnosti zasadné
ovlivAuji kvalitu zZivota pacientu s Parkinsonovou nemoci

Nutno vnimat nemotorické komplikace jako zasadni pri ovlivhéni
kvality zivota postizenych pacientu
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L-DOPA v terapii PN

a4

Nejucinngjsi ek v 1éCbé parkinsonskych priznaku
L-3,4-dihydroxyfenylalanin

Pouzivana od konce 60.-tych let

Relativne rychly nastup ucinku

Dobre tolerovana, pokud nasazovana pomalu a v mensich davkach

Podavat souCasné s inhibitorem dopa-dekarboxylazy, benserazidem
(Madopar®) nebo karbidopou (Nakom, Isicom, Sinemet).

a inhibitorem COMT (Stalevo®, Comtan®)
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L-DOPA v terapii PN

Standardni uvolnovani 30-40
(10/100, 25/100, 25/250)

Rizené uvolfiovani 45-75
(25/100, 50/200)

3-4

4-6

Prevzato z Uitti RJ, Turk MF. Treatment of movement disorders in the home care setting.

Home Healthcare Consultant.
Dostupné na : http://www.mmhc.com.
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Nevyhody L-DOPA

MuaZe pusobit nauseu, zvraceni, ortostatickou hypotenzi
Pusobi motorické fluktuace?
Plsobi dyskineze?

Pusobi dalSi vedlejSi ucinky:
halucinace,
dalSi psychiatrické komplikace, ospalost

Mozna asociace se zvysSenym rizikem
melanomu
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Nevyhody L-DOPA

Nezlepsuje nasledujici priznaky
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Posturalni instabilitu Poruchy spanku
Freezing Dysautonomii
Poruchy reci m Konstipaci
Demenci m Sexualni dysfunkci
m Dysfunkci moCoveho
meéchyre
m poceni

Senzorické fenomény
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COMT inhibitory

COMT inhibice zpomaluje eliminaci levodopy, coz vede ke zvysSeni
ucinku levodopy (jak farmakokinetickemu tak i klinickemu) a jeji
biologickeé dostupnosti

Entakapon ma farmakokineticky profil velmi podobny levodopé

Entakapon je potentni, selektivni a reverzibilni, na periferii aktivni
COMT inhibitor

Nejsou v souCasnosti indikovany v poCatecnich stadiiich
Parkinsonovy nemaoci
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COMT inhibitory

COMT inhibice zpomaluje eliminaci levodopy, coz vede ke zvyseni
ucinku levodopy (jak farmakokinetickemu tak i klinickemu) a jeji
biologicke dostupnosti

Entakapon (Comtan®) ma farmakokineticky profil velmi podobny
levodopé

Entakapon je potentni, selektivni a reverzibilni, na periferii aktivni COMT
Inhibitor

Tolcapon (Tasmar®) — centralni a periferni ucinek
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Dopaminergni agoniste

Velmi u€inna skupina léku

jejich podani v inicialnim stadiu (jako monoterapie) muze oddalit
nutnost nasazeni L-DOPA, snizuje riziko vyskytu pozdnich
komplikaci terapie L-DOPA (dyskines)

vyhodné podavani dopaminergnich agonistt s dlouhym
poloCasem

pusobi delSi, vice fyziologickou stimulaci receptoru na striatalni
urovni- kontinualni dopaminergni stimulace

Pulsatilni stimulace- rozvoj motorickych komplikaci, dyskinezii
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Dopaminergni agonisteé

pramipexol (Mirapexin®)
ropinirol (Requip®)
rotigotin (Neupro®)

bromocriptin (Medocriptine, Parlodel, Serocryptin)
dihydroergokriptin (Almirid)

cabergolin (Cabaser, Dostinex)

tergurid (Mysalfon)

piribedil (Trivastal)

pergolid (Permax®)
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Dopaminergni agonisté: Vedlejsi ucinky

Totozné s levodopou

Riziko vzniku psychotickych projevu vySsi nez u levodopy
Zvysena denni spavost a nahla usnuti napf. pri rizeni automobilu
Otoky dolnich koncetin

Pri IéCbé ergotovymi derivaty je zvySené riziko organovych fibrotickych
komplikaci (kardialni valvulopatie, plicni intersticialni fibrosa,
retroperitonealni fibrosa)

Prvou volbou non-ergotove derivaty, a pripadné podavani ergotovych
agonistl dopaminu musi byt monitorovano podle pfislusnych
doporuceni.
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Hypotézy neuroprotektivniho ucCinku
dopaminergnich agonistu

L-DOPA- Setfici uCinek

Stimulace dopaminovych autoreceptoru

Primy antioxidacni ucCinek

Inhibice excitotoxicity zplisobené STN

Receptorové zplsobeny anti-apoptoticky ucinek
(Olanow CW, et al. Ann Neurol. 1998;44:5167-S174).
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Casna terapie dopaminergnimi agonisty
shizuje riziko rozvoje komplikaci u
Parkinsonovy nemoci

Bromokriptin zpomaluje nastup motorickych komplikaci?

Ropinirol snizuje dyskinéze v prospektivni, randomizovane, dvojité
slepé studii?

Pramipexol snizuje dyskinéze, wearing off,

“on-off” v prospektivni, randomizovane dvoijite slepé studii (CALM-
PD)3

1.Montastruc JL, et al. J Neurol Neurosurg Psychiatry. 1994;57:1034-
1038.

2.Rascol O, et al. N Engl J Med. 2000;342:1484-1491

3.Parkinson Study Group. JAMA. 2000;284:1931-1938
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Ropinirol tbl s prodlouzenym uvolnovanim

Vyhody
Podavani 1x denné
Davkovaci rozpéti do 24mg/den
Rychla a snadna titrace
Srovnatelna ucinnost s ropinirolem podavanym 3x denné
Priznivy farmakokineticky profil
Znama aktivni slozka

Non-ergotaminové dopaminergni vedlejSi ucCinky
Kontraindikovan u vyznamného postiZzeni jater a ledvin
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EASE-PD Monotherapy:
Priumeérné davky
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EASE-PD Monotherapy:

Vedlejsi ucinky
Number (%) of patients

Ropinirole 24-hour Ropinirole
prolonged release Immediate release
n=140 n=149
Patients with at least one AE 76 (54) 84 (56)
Nausea 27 (19) 30 (20)
Somnolence 16 (11) 22 (15)
Dizziness 9 (6) 9 (6)
Constipation 7(5) 7 (5)
Dyspepsia 4 (3) 10 (7)
Fatigue 4 (3) 8 (5)
Serious AEs 3(2) 3(2)

Withdrawals due to AEs 7(5) 9 (6)
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Ropinirol tbl s prodlouzenym
uvolnovanim

Optimalni davka pro de-novo pacienty 8-12 mg denne (s
prokazatelnym klinickym ucinkem)

Klinicky efekt oCekavat od davky 8mg, tzn. za 4 tydny
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Praktické davkovaci schéma

2 mg 1x denne po dobu 1 tydne
Zvysovani vzdy o 2 mg tydné do 8 mg denne

Pak uprava davkovani dle aktualniho stavu hybnosti a u€inku (az do
24 mg denneé)

Standardni davka kolem 16 mg denné (u vSech pacientu)

,Switch overnight” pokud pacient jiz ma Requip

Pfevod z pramipexolu- u pacientu, u nichz prestava byt dostate¢na
kontrola parkinsonskych pfiznaku (u stabilizovanych ne)
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Srovnani vedlejSich ucinku agonistu
dopaminu

Systematicky prehled literatury obsahujici data z let 1975-2008 (jen
dvoijité slepé studie, placebem kontrolované)

Ropinirol: vySsi incidence: nausea, nevolnost, somnolence.
Pramipexol: vy$Si incidence: konfuze, obstipace

Ropinirol, Pramipexol, Pergolid, Rotigotin: vyssi incidence znamych
vedlejSich pfiznaku ve srovnani s placebem

Ropinirol: ve srovnani s L-DOPA nizsi vyskyt dyskinezii (neprokazano
u pramipexolu a rotigotinu)

Celkové ropinirol podobny profil vedlejSich u€inku pri srovnani s
ostatnimi agonisty dopaminu



Long-Term Efficacy and Safety of

Pramipexole in Advanced

Parkinson’s Disease: Results From
a European Multicenter Trial
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J. Carsten Moller, MD.! Wolfgang H. Oertel, MD,'¥
Jiirgen Koster, PhD,” Gianni Pezzoli, MD.”
and Leandro Provinciali, MD™

!Department of Neurologyv, Philipps-University
Marburg, Germany: ~Boehringer Ingelheim Pharma GmbH
& Co. KG, Germany,; “Parkinson Center, Department of
Neuroscience, Isteturi Clinici di Perfezionamento, Milamn,
Italy; *Department of Neurology, University of Ancona, Italy

TABLE 4. Post hoc analysis of tremor (double-blind study)

Pramipexole Placebo
n = 174 n = 180 P

Tremor score (UPDES Items 16, 20, 21)

Baseline 4.6 (4.7) 4.4 (4.3)

Final 2.1(3.2) 3.9(4.3)

Change —2.5({4.1) —0.5(3.8) 0.0001
Low tremor score at baseline (N) 132 141
Tremor score <X 6 (one-sided)/8 (two-sided)

Baseline 24 (2.4) 2.5(2.3)

Final 1.5(2.3) 2.5(3.2)

Change —0.9(2.4) 0.0(2.9) 0.0029
High tremor score at baseline (IN) 42 39
Tremor score = 6 (one-sided)/8 (two-sided)

Baseline 11.5(3.2 11.3(2.7)

Final 3.5 (4.5) 7.60(5.4)

Change —8.00 (4.2) —3.7(5.7) 0.0002
Low tremor contribution at baseline (=<<20%)

N 137 158

Change —1.4{3.1) —0.3(3.5) 0.0015
High tremor contribution at baseline (= 20%)

N 37 22

Change —6.6 (4.8) —2.4(5.5) 0.0049

WValues are expressed as mean (5D), unless otherwise
UPDRS, Unified Parkinson’s Disease Rating Scale.

indicated.



e in patients with Parkinson’s disease and
marked drU%resisfont tremor: a randomised, double
olind, placebo controlled multicentre study

Pramipexo

O Pogarell, T Gasser, J J van Hilten, $ Spieker, S Pollentier, D Meier, W H Oertel

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

J Neurol Neurosurg Psychiatry 2002,72:713-720
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Rotigotin

Non-ergolinovy agonista dopaminu
Podavan 1x denné

Vyhody:

Jednoduché pouziti

Konstantni dodavani aktivni latky
Obchazi GIT- omezeni vedlejSich ucinku
Zlepseni compliance

Nevyhody:
Podrazdéni kuze
NedostateCna adherence (zlepseno)
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Rotigotin

2mg/24hod (4,5mg rotigotinu)

4mg/24hod (9mg rotigotinu)
6mg/24hod (13,5mg rotigotinu)

8mg/24hod (18mg rotigotinu)

Neupro
>a
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Rotigotin: Davkovani

Casna faze

Uvodni davka: 2 mg/24 hodin

Titrace: 2 mg/24 hodin, kazdy tyden

Obvykla terapeuticka davka: 6 — 8 mg/24 hodin
Maximalni davka: 8 mg/24 hodin

Pokrodila faze

Uvodni davka: 4 mg/24 hodin

Titrace: 2 mg/24 hodin, kazdy tyden

Obvykla terapeuticka davka: 8 — 16 mg/24 hodin
Maximalni davka: 16 mg/24 hodin
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Rotigotin: vlastni zkusenost

U pacienttl s ¢asnou formou PN
U pacientt s pozdnimi hybnymi komplikacemi
Zlepseni compliance

Zmenseni poctu uzivanych tablet
Snizeni zatéze na GIT

Flexibilni schéma podavani
Rychla, jednoducha titrace

Nevyhody:
MensSi adherence

Zasadni je pouceni pacienta, jak s naplasti zachazet!!!
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Rotigotin: Instrukce pro Pacienta

Nedotykat se lepici strany naplasti !!

Dlani se naplast pevné stlaci na dobu priblizné 20 az 30 sekund, aby
se dobre prilepila.

Naplast se ma aplikovat na Cistou, suchou, neporusenou pokozku
v oblasti bficha, stehen, beder, boku trupu, ramen nebo nadlokti.

Naplast se nema aplikovat na stejné misto dfive nez po 14 dnech.

Naplast se nesmi aplikovat na zacervenalou, podrazdenou nebo
poskozenou pokozku.
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Anticholinergika

Uginek vysvétlen potlacenim aktivity acetylcholinu v nerovnovaznem
systému transmitertu v CNS.

Anticholinergni terapie byla prvni ucinnou léCbou Parkinsonovy nemaoci.
Tradicnimi prirodnimi anticholinergiky byly atropin a skopolamin.

Dnes:

biperiden

benztropin

procyklidin

trihexphenidyl

Orfenadrin

Opustéeny!
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MAO-B inhibitory

Teorie oxidativniho stresu a nasledné tvorby volnych radikalt v mozkove
tkani vlivem pusobeni monoaminooxidazy B (MAO-B).

,Ochrana“ neuronu - inhibitor MAO-B, seleqilin.

Selegilin se metabolizuje na amfetamin a metafetamin, proto pfi jeho
nahlém vysazeni muze dojit k rozvoji abstinenénich priznakd.

Rasagilin
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Antagonisté NMDA receptoru

Teorie glutamatergni prevahy, ktera se také u Parkinsonovy nemoci
predpoklada.

V této indikaci se pouzivaji adamantanové slouceniny, které pusobi jako
antagonisté NMDA receptord.

Teorie predpoklada, ze NMDA receptory lezi ve striatu v tésné blizkosti
dopaminovych receptoru tfidy D2, a Ze jejich ovlivnénim muze dojit k
modulacnimu ucinku na D2 receptorech.

amantadin sulfat
amantadin hydrochlorid
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AAN Guidelines

Suchowerski et al., Neurology, 2006)
1. Existuje 1éCba, ktera zpomaluje progresi PN?

Ad 1) sledovatelné parametry:
pocCet neuronu
klinické parametry
neurozobrazovaci metody

Vitamin E, Koenzym Q10, Riluzol, L-DOPA, Rasagilin, Selegilin,
Pramipexol, Ropinirol

Vysledek: Zadny presvéddivy vysledek favorizujici néktery z
preparatu stran mozného navozeni neuroprotekce
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Parkinsonova nemoc — vyhled

Genova terapie

Transplantace kmenovych bunéek?

striatum

»

I

Substantia nigra
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Fig. 1. Distribution of mDA neurons, their projections in the adult mouse brain and the expression of genes important for their development. (A) Coronal
section of the adult brain at the midbrain level, showing the position of the three mDA nuclei: RrF/A8, SNc/A9 and VTA/A10. (B) Sagittal view of the adult brain with
a schematic representation of mDA neurons and their projection areas. A8, retrorubral; A9, substantia nigra; A10, ventral tegmental area; A8+A10, structures
innervated by A8 and A10; A8-A10, structures innervated by A8, A9 and A10; ACC, anterior cingulate cortex; CNA, central nucleus of the amygdala; DS, dorsal
striafum; ERC, entorhinal cortex; H, habenula; HC, hippocampus; LC, locus coeruleus; LS, lateral septum; NA, nucleus accumbens; OT, olfactory tubercle;

PFC, prefrontal cortex; PRC, perirhinal cortex; PC, pyrifomn cortex. (C,D) Sagittal view of an E11.5 mouse embryo, showing the expression of transcription factors
and morphogens important for VM patterning in relation to Th expression. D, diencephalon; H, hindbrain; IsO, isthmic organizer; M, midbrain; T, telencephalon.
(E) Coronal section through the VM at the level shown by arrows in D. BP, basal plate; mFP, midbrain floor plate.
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Kmenové bunky: obecna fakta

Pocatek v 80.letech 20. stoleti

Etické problemy

2012 Nobelova cena za objev, ze somatické bunky je mozné premenit

na pluripotentni (Gurdon, Yamanaka)

Humanni pluripotentni kmenovée bunky (Human-induced pluripotent
stem cells (HiPSC) jsou teoreticky premeénitelné na jakykoliv typ lidské

bunky

Generace lidskych bunécnych kultur nabizi novou nadé€ji pro bunécnou

terapii rady onemocnéni
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Kmenové bunky: Movement Disorders

Terapie kmenovymi bunkami ma zajistit (oCekavani):

(i) nové bunky v anatomickée oblasti, v niz probiha proces
neurodegenerace

(ii) ziskat novy rozmer/znalost ohledné patofyziologie onemocnéni

(iii) novy nastroj pro objev novych lékd/lécebnych postupl
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Box 2. DA neuron subpopulations

mDA neurons are traditionally classified by their anatomical position,
projection field, function and marker expression. SN¢/A9 DA neurons
primarily express Aldh1a1 and Girk2/KCNJ6 (G protein-regulated inward
rectifier K™ channel subfamily-J member-6), whereas VTA/A10 neurons
predominantly express the calcium-binding proteins Calb1, Calb2
(calbindin 1 and 2) and Cck (cholecystokinin) (Veenvliet et al., 2013).

However, our knowledge of the molecular differences between these
cells is still limited, and it is possible that additional genes are ultimately
responsible for subtype identity. Interestingly, five molecularly distinct
mDA neuron subtypes in mice have been suggested very recently
(Poulin et al., 2014). Studies examining unbiased global gene
expression in single human mDA neurons are required to confirm and
identify novel, molecularly defined mDA neuron subtypes.

Arenas et al, 2011

www.shutterstock.com - 348350
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Kmenoveé bunky: Parkinsonova nemoc

Neuralni Stépy z lidskych fetalnich mozkl implantovany celkem 300
pacientim s Parkinsonovou nemoci (Freed et al, 2001; Olanow et al. 2003)

Bez prikazu lepsiho vysledku nez stavajici Iéky Ci jiné terapeutické
POStUpY (Barker et al, 2013; Obeso et al., 2010)

Rozvoj dyskinéz (nehomogenni rozlozeni Stépu ve striatu a
kontaminace serotoninergnimi neurony (Ma et a, 2002; Politis et al., 2010)

HiPSC- derivované, na pacienta specifické neuralni bunky by mohly
nabidnout signifikantni vyhodu: imunologicky kompatibilni, autologni
Stépy (Morizane et al., 2013) ......

7 /a

Je velmi diskutabilni bezpeCnost a vedlejsi UCinky (Ma et al., 2011)
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Fig. 4. Regenerative medicine-based strategies for the treatment of Parkinson’s disease. (A) Human fetal ventral midbrain (VM) tissue has been the
classical source of tissue for transplantation and has provided proof of principle for cell replacement therapy in Parkinson’s disease (PD). (B,C) Midbrain
dopaminergic neurons have also been generated from human PSCs, derived either from blastocysts (ESCs; B) or by reprogramming of fibroblasts (iPSCs; C).
Protocols involve following the developmental steps to first generate ectoderm, neural plate (NP) and neuroepithelial cells (NEP), followed by midbrain floor plate
(mFP), midbrain dopaminergic (mDA) progenitors (mDP), mDA postmitotic neuroblasts (mDNb) and mDA neurons. (D) An alternative way to create mDA neurons
is by direct reprogramming of fibroblasts into induced mDA neurons. (E) mDA neurons and iDA cells can be used for transplantation. (F) Direct reprogramming
could also be performed in vivo, to generate iDA neurons in situ, from host cells in the adult brain, without the need for cell transplantation. (G) mDA neurons
derived from PD patients or with introduced PD mutations can be compared with controls or corrected mutations and used for disease modeling and drug
discovery.
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Kmenoveé bunky: Parkinsonova nemoc

Z praktického hlediska je nezbytné provedeni rady nakladnych

klinickych studii nezbytnych k ovéreni bezpecnosti a ucinnosti terapie
(Goldring et al., 2011)

Vyzkum kmenovych bunék u Parkinsonovy nemoci je v plenkach
Zatim v urovni zakladniho vyzkumu a jeho klinické relevanci

Transplantace mize byt v budoucnosti vhodna pro malé, dobre
vybrané subskupiny pacientll s PN (Brandi et al., 2015)

Bohuzel, v nejblizSich letech neni mozno s touto Iécebnou moznosti
seridzné pocitat
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