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Nacrt predavanja

. Definicija napredovale Parkinsonove bolezni (nPB).

. Globoka moZganska stimulacija (GMS) za PB.

. Infuzije intestinalnega gela levodopa-karbidopa (IIGLK).

. Subkutane infuzije z apomorfinsko érpalko (SApoC).

. Infuzije intestinalnega gela levodopa-entakapon-karbidopa (IIGLEK).
. Podkozne infuzije L-dope.
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Drugi nacCini aplikacije dopaminergic¢nih zdravil.



Klinichno pomembni indikatorji bolnika s sumom na nPD

* Antonnini et al., 2018
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Moderate level of troublesome motor fluctuations
At least 2 h of the waking day with “off” symptoms

At least 1h of the day with troublesome dyskinesia

Moderate level of dyskinesia
Troublesome dysphagia
Daily oral levodopa doses “At least 5 times a day”

Mild level of dementia

Non-transitory troublesome hallucinations
Moderate level of psychosis

NMS fluctuations

Moderate level of nighttime sleep disturbances

Repeated falls® despite optimal treatment

Needs help with ADLs at least some of the time

Not able to perform complex tasks at least
some of the time

Moderate impaired mobility




Farmakoloski ukrepi v nPD

[Sprememba doze }

e Spremeniti/povecati pogostost doziranja (“wearing off”)
e Spremeniti/povecati/zmanjsati doze (diskinezije — “biphasic vs. peak-dose”)

[Terapija diskinezij }

e Amantadin (nespecificni NMDA efekat)
e Druga zdravila — eksperimentalna (npr., talampanel, perampanel, mavolurnat, fipamezol)

[Terapija fenomena “wearing-off” }

e L-dopa + dopaminergi¢ni agonist s podaljSanim delovanjem (DA)

DA + L-dopa

+ MAO-B inhibitor (rasagilin, selegilin, safinamid)

+ COMT inhibitor (entakapon, tolkapon, opikapon!)

Druga zdravila z nedopaminergi¢nim delovanjem — zonisamid, istradefyllin, ProSavin (le na Japanonskem)

Jenner et4al., 2015



Ambulante za motnje gibanja Druge nevroloske ambulante Bolni$ni¢ni oddelki

Ambulanta za kontinuirano zdravljenje Parkinsonove bolezni
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GMS je kirurski postopek uvajanja ene ali veC
elektrod v doloCene dele mozganov

Deep-Brain Stimulation for Parkinson’s

Disease Thalamus

Michael S. Okun, M.D
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Image source: http://fns.med.upatras.gr/Photos/Image8.jpg accessed March 22, 2014)
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Elektrode so povezane z napravo, Ki se ji reCe pulzni generator in dovaja
elektricno stiumulacijo v mozgane s ciliem spremeniti vstaljene,
bolezenske vzorce delovanja mozganov.
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Long-term effect of bilateral STN-DBS on non-motor symptoms in
Parkinson’s disease: A four-year observational, prospective study
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ARTICLE INFO ABSTRACT

Keywords: Background: Several studies have shown beneficial effects of bilateral stimulation of the subthalamic nucleus
Parkinson’s disease (STN-DBS) on motor as well as on non-motor symptoms (NMS) up to 36 months post-surgery in advanced
STN-DBS Parkinson’s disease (PD) patients. We set to explore the long-term effect of STN-DBS on NMS in a four-year
g::{:zz;z:?::z’; of life follow-up, prospec:dve, observational study. i )
Methods: Forty patients were enrolled and assessed at baseline. Twenty-eight were followed-up at 6, 12, 24, 36
and 48 months after the operation. The effect of post-operative time on NMS was analyzed by six-level rep d
measures ANOVA. In a post-hoc analysis the follow-up scores were compared to baseline using a paired t-test.
Results: The following scores stayed improved up to 24 months after surgery, presented as baseline/24 months, p-
value (t-test): total Non-Motor Symptoms Scale score (54.0 + 5.6/44.9 + 5.0, p = 0.029), Hamilton Anxiety Scale
(14.3 £ 1.3/11.3 + 1.2, p = 0.019) and PDQ39 (53.4 + 4.5/40.2 £ 2.9, p = 0.012). PD Sleep Scale 2 remained
improved throughout the study (17.4 + 2.0/12.8 + 1.3 at 48 months, p = 0.032), while Beck Depression In-
ventory only at six months post-surgery (9.5 + 1.2/6.7 + 0.7 at 6 months, p = 0.006). Montreal Cognitive
Assessment remained stable up to 24 months and then declined at 36 months (26.3 + 0.5/25.4 + 0.5 at 36
months, p = 0.003), Starkstein Apathy Scale deteriorated throughout the study (7.6 + 0.7/12.7 + 0.9 at 48
months, p = 0.006).
Conclusions: We observed beneficial effect of STN-DBS in several but not all domains of NMS at least up to 24
months post-op in advanced PD. Further long-term studies on larger cohorts of PD patients and longer follow-up
need to be conducted to better understand the long-term effect of STN-DBS on NMS.




Stranski ucinki, pomanjkljivosti in prednosti

GMS-a

Stranski ucinki

Okuzbe zaradi operacije
TeZzave z govorom
Delirij

Kognitivne tezave
Spremembe vedenja

Tehnic¢ne tezave ali prazna
baterija zahtevajo ponovno
operacijo

Tezave z ravnotezjem in hojo
Krvavitev v mozganih

Pomanjkljivosti Prednosti

* Tveganja, povezana z * V primerjavi s ¢rpalkami
nevrokirurgijo dnevnih omejitev ni, torej
Moznosti testnega zdravljenja th;r:ulacua deluje 24 ur na
ni
Nekateri sistemi niso (bili) e Zunanje crpalke ni treba nositi
zdruzljivi z MRI e Samo redni pregledi pri

nevrologu

Baterijo je treba zamenjati
vsakih 4-9 let v primeru
baterije, ki jo ni mogoce
polniti

Dijk et al., 2020



Oprema za GMS
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MozZnost zajemanja signala iz bazalnih ganglijev
Korelacija signalov s klinicnimi dogodki
Omogoca snemanje ne samo 1,5T, ampak tudi 3T

Predpriprava za GMS z zaprtim krogom
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GMS z zaprtim krogom

A. Open-loop DBS B. Closed-loop DBS
) ) Adaplive
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Bouthour et al., 2019
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Infuzije intestinalnega gela levodopa-karbidopa (IIGLK)
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Stranski ucinki, pomanjkljivosti in prednosti

lIGLK-a

Stranski ucinki

Obstrukcija, okvara ¢rpalke
Slabost
Vnetje okoli mesta vnosa PEG cevi

Puscanje okoli odprtine v trebusni
steni

Premik cevi

lzguba teze
Dvofazne diskinezije
Zaptost

Peritonitis

Polinevropatija

Pomanjkljivosti

Pacient mora ¢rpalko nositi
Cez dan

Vsak dan priklop in odklop
crpalke, ¢is€enje cevi in nega
koZze na mestu vstavljanja

Potrebna je operacija
namestitve cevi

Mozne tezave/okvare na
crpalki

Prednosti

« Stevilni bolniki so dobri
kandidati

* Moznost testiranja zdravljenja

* Reverzibilna terapija

Dijk et al;52020



Subkutane infuzije apomorfina s &rpalko(SApoC)

* Apomorfin ponavadi uporabljamo
v kombinaciji s peroralno terapijo,
v€asih pa kot monoterapija

16



Stranski ucinki, pomanjkljivosti in prednosti

SApoP

Stranski uciniki

Pogosti so podkozni noduli in
eritem na mestu vstavljanja; hude
lokalne reakcije so redke

Slabost
Hipotenzija
Edem gleznja
Zaspanost
Halucinacije

Sindrom dopaminske disregulacije
in motnje nadzora impulzov

Hemoliti¢na anemija

Pomankljivosti

Pacient mora Crpalko nositi
Cez dan

Vsak dan morda vstavite
podkozno iglo in prikljucite
crpalko

Potrebna je nega koZe na
mestu Injiciranja

Mozne tezave/okvare na
crpalki

Lahko pride do izgube
u€inkovitosti, deloma zaradi
sprememb na kozi, ki ovirajo
absorpcijo zdravila

Prednoosti

Operacija ni potrebna

Stevilni bolniki so kandidati
Moznost testnega zdravljenja,
Reverzibilnost

Brez polinevropatije

Velikost Crpalke

Dijk et al;;2020



Current perspectives on potential symptom improvement and contra-indications for the available advanced therapies

Deep Brain Stimulation Continuous apomorphine infusion Levodopa-carbidopa intestinal gel
(DBS) (CAD (LCIG)
Potential Contra- Potential Contra- Potential Contra-
symptom indication symptom indication symptom indication
improvement improvement improvement
Patient characteristic
Lack of caregiver/nurse NA - NA + NA +
support
Older age (>70) NA + NA - NA -
Symptom
Motor fluctuations ++ - ++ - ++ _
. ) Dysldnesia -+ B + _ + B
Levodopa resistant tremor ++ - - - - _
° 11 Nighttime motor symptoms + - + - +1 _
Dijk et al., 2020 Db * - o " ! -
hallucinations/delusions
Slight non-drug related +/- +—- +—- +—- +/- +/-
hallucinations
Troublesome non-drug - ++ - ++ - ++
related hallucinations/
psychosis
Impulse control disorders + +—- +—- + + +/-
Severe therapy refractive +/- ++ +- - +/— -
depression
Apathy - + +- - +/- _
Drug related day time + - - + +/— +/—
somnolence
Restless legs +/— - + — + _
Postural instability + + + - + _
Dysarthria - + - - - _
Peripheral neuropathy - - - - - +
Orthostatic hypotension +/- - - + +/— -
Non-motor fluctuations* + - + — + _
Mild cognitive impairment - - — - - _
Dementia - ++ - + - +/—




Infuzije intestinalnega gela levodopa-entakapon-karbidopa
(IIGLEK)
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Stranski ucinki

Stranski ucinki, pomanjkljivosti in prednosti

IIGLEK-3

Pomanjkljivosti
Obstrukcija, okvara ¢rpalke
Slabost

* Pacient mora crpalko nositi
Cez dan

* Vsak dan priklop in odklop
crpalke, ¢is€enje cevi in nega
koZze na mestu vstavljanja

Vnetje okoli mesta vnosa PEG
cevi

Puscanje okoli odprtine v

trebuini sten * Potrebna je operacija

namestitve cevi

Premik cevi . .
* Mozne tezave/okvare na

Driska (entakapon) crpalki

Peritonitis

Prednosti

Stevilni bolniki so dobri
kandidati

Moznost testiranja zdravljenja
Reverzibilna terapija
Ni polinevropatije?

Velikost ¢rpalke

Othman etal., 2021



Subkutana infuzija L-dope

Figure 2. Levodopa patch-pump®® (permission granted by
NeuroDerm).

Chauduri et al. 2016

Figure 3. Levodopa
NeuroDerm).

belt

pump?®

(permission granted by
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POEWE ET AL ]

TABLE 2 Treatment emergent adverse events

24 h/d regimen (N = 90) 16 h/d regimen (N = 124) Total
Adverse event n (%) n (%) (N =214)
Any TEAE 78 (86.7) 105 (84.7) 183 (85.5)
Drug-related TEAEs 65 (72.2) 78 (62.9) 143 (66.8)
Infusion site TEAEs 55 (61.1) 66 (53.2) 121 (56.5)
Serious TEAEs 17 (18.9) 14 (11.3) 31 (14.5)
Death 0 1(0.8) 1(0.5)
TEAE:s reported in 5% of patients in any group
Infusion site nodule 31 (34.4) 35 (28.2) 66 (30.8)
Infusion site hematoma 24 (26.7) 30 (24.2) 54 (25.2)
Infusion site infection 15 (16.7) 11 (8.9) 26 (12.1)
Fall 12 (13.3) 8 (6.5) 20 (9.3)
Infusion site pain 13 (14.4) 15 (12.1) 28 (13.1)
Dyskinesia 8 (8.9) 8 (6.5) 16 (7.5)
Infusion site erythema 9 (10.0) 7 (5.6) 16 (7.5)
Urinary tract infection 7(7.8) 13 (10.5) 20 (9.3)
Back pain 5 (5.6) 3 (2.4) 8 (3.7)
Contusion 5 (5.6) 324 8(3.7)
Infusion site edema 5 (5.6) 5 (4.0) 10 (4.7)
Nausea 3(3.3) 15 (12.1) 18 (8.4)
Infusion site eschar 2(2.2) 15 (12.1) 17 (7.9)
Anxiety 2(22) 8 (6.5) 10 (4.7)
Depression 1(1.1) 8 (6.5) 9 (4.2)
Fatigue 0 (0) 7 (5.6) 7(3.3)
TEAE:s leading to discontinuation
Any TEAE leading to 17 (18.9) 20 (16.1) 37 (17.3)
discontinuation
Infusion site reaction 11 (12.2) 11 (8.9) 22 (10.3)
Dyskinesia 2(22) 1(0.8) 3(1.4)
Death® 0 (0) 1(0.8) 1(0.5)
Other® 4 (4.4 8 (6.5) 12 (5.6)

*One patient in the 16-hour regimen died due to an unrelated cardiac event.
"TEAEs affecting single patients only.

Abbreviation: TEAE.

adverse effect.

Poewe et 3gh, 2021



Non-oral dopaminergic therapies for Parkinson’s an
K Ray Chaudhuri et al

Chauduri et al. 20:6
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Article

Switching and Combining Device-Aided Therapies in
Advanced Parkinson’s Disease: A Double Centre
Retrospective Study
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*  Correspondence: author: dejan.georgiev@kclj.si
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—om STN-DBS to CSAl to LCIG
Table 1. Gender distribution, age at onset of Parkinson’s disease (PD), PD duration at 1st Device- 240 T —
Aided Therapy (DAT), age at 1st DAT, duration of 1st DAT, age at 2nd DAT, and duration of 2nd DAT . e ” .
through June 2021 for patients who switched and patients who combined DAT. Median values and H :: ——
range (in parentheses) are shown. F = females, M = males. g % 257 PR
E
Switched (1 = 24) Combined (1 = 6) o :: b P
Gender (F:M) 10:14 24 » 1 R ——
Age at PD onset 49 (29-66) 55 (46-69) 0 = s =
PD duration at 1st DAT 10 (7-28) 7 (3-11) G Not Switched/Gombined = Switched/Combined sossaes
Age at 1st DAT 60 (38-74) 62 (57-75) T
Duration of 1st DAT 1.75 (0.08-18) 5(3-10)
Age at 2nd DAT 66 (39-77) 68 (64—79) Figure 1. (A). Number of patients (y-axis) who received continuous subcutaneous apomorphine
Duration of 2nd DAT 3 (0.08-9) 3 (0.08-5) infusion (CSAI), L-dopa-carbidopa intestinal gel infusion (LCIG), and deep brain stimulation of

the subthalamic nucleus (STN-DBS) (x-axis) from both centres. (B). Number of patients (x-axis) on
specific switches and combinations of DATs (y-axis).
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* Na voljo so razlicne moznosti zdravljenja za

nPB
* Vsi imajo dolocene prednosti in slabosti
. AV 4 .
Za li UC kl * Pokrajina zdravljenja nPB se hitro spreminja

* Precej obetavni novi nacini zdravljenja nPB

* Kljub razpolozljivosti razlicnih moznosti
zdravljenja za nPB Se vedno obstaja potreba po
novih terapijah
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