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Ettekande ulesehitus

Kust me tuleme? Kes me oleme? Kuhu me laheme? — Paul
Gauguin 1897-1898

EAP 2025 Kristjan Toots 04.04.2025



@ T1artu Ulikooli Kliinikum

Elekterkonvulsioonravi

EAP 2025 Kristjan Toots 04.04.2025



Elekterkonvulsioonravi @

* EKR on ajustimulatsiooni klassikaline vorm, mille kaigus juhitakse
patsiendi peaajju spetsiaalse masina abil elektrivool.

» Generaliseerunud konvulsiivhe hoog
* Terapeutiline efekt
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EKR ajalugu @

* Ladislas J. Meduna — tehislikult indutseeritud epileptiline konvulsioon ravib
skisofreeniat

 Sustiti kamprit, insuliini, pentetrasooli jne
« Ugo Cerletti ja Lucio Bini katsetasid elektrit
« 1938. aprillis esimene EKR protseduur skisofreenia haigel

* 1940ndatel levis kiiresti ule maailma; sh ka Eestis 1943/1944
* 1941 — esimene pediaatriline patsient

» Efektiivhe ka meeleoluhairete korral!

* 1950ndatel kloorpromasiin
» Antipsuhhootikumide revolutsioon

* 1960ndatel modifitseeritud EKR

 Lisandus anesteesia ja lihasrelaksandi kasutus
 Eestis 1994 .a
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EKR protseduur tanapaeval @

 Patsiendi valik
* Informeeritud ndusolek
* Asetuse valik

 Parameetrid [] Elektristimuli suurus
» Esimesel protseduuril tiitrimine

 EEG, EKG, RR, Sp0O2

* Anesteetikum + lihasrelaksant

 Hambakaitse

* EKR elektroodide paigaldus

« Stiimul

* Recovery _

Bilateral

Right unilateral
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EKR ohutus Y4,

e Suremus - 2.1/100000

* TUsistused — alla 1%; kardiopulmonaarsed, pikenenud paraluus,
pikenenud hoog

« Korvaltoimed — peavalu, Idua hellus, mualgiad, PP iiveldus ja
oksendamine ning vasimus
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EKR niidustused (FDA 2018) @

« Katatoonia ja raske uni-/bipolaarne depressioon

» Patsientidel vanuses 213a, kelle haigus on raviresistentne voi vajab kiiret
sekkumist psuhhiaatrilise voi meditsiinilise seisundi t6ttu

* Teistel juhtudel (mania, skisofreenia, Parkinsoni tobi) kasutamine pole
valistatud, soOltub Kliinilisest hinnangust
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EKR niidustused @

* Raske depressioon — 60-80%, remissioon 50-60%
 Suitsiildmotete leevendamine paevadega

» Ravim-resistentse skisofreenia — 40-70% (+klosapiin)
 Katatoonia — 80-100%

H H APA. The practice of electroconvulsive therapy. Recommendations for Treatment, Training, and Privileging 3rd edition. 2025
EAP 2025 KrIStJan TOOtS Weiss, A. The electroconvulsive therapy workbook. Clinical applications 2018 04 o 04 2025

Ren J et al. Repetitive transcranial magnetic stimulation versus electroconvulsive therapy for major depression: a systematic review and meta-analysis. Prog Neuropsychopharmacol Biol Psychiatry. 2014 Jun 3;51:181-9. doi:
10.1016/j.pnpbp.2014.02.004. Epub 2014 Feb 18.

Xiao H et al. Non-invasive brain stimulation for treating catatonia: a systematic review. Front Psychiatry. 2023 May 16;14:1135583. doi: 10.3389/fpsyt.2023.1135583.



EKR Eestis
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information and guideline recommendations. Eur Child Adolesc Psychiatry (2023). https://doi.org/10.1007/s00787-023-02248-y
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Transkraniaalne magnetstimulatsioon
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Transkraniaalne magnetsimulatsioon @
(TMS)

* Neurostimulatsiooni meetod, mille korral tekitatakse kiirelt muutuva
magnetvalja abil ajukoores elektrivool

*rTMS — korduv transkraniaalne magnetstimulatsioon

» 1896.a esimesed katsed elektromagnet stimulatsiooniks J-A d’Arsonval

« Esmakordselt kirjeldas A. Barker korteksi stimuleerimist rTMS abil 1985.a

 Palju muudetavaid parameetreid
» Sagedus, intensiivsus, stimulatsiooni kestus
* Erutuvuse suurenemine vOi vahenemine

* Mitme nadala (kuni kuue) jooksul 5x nadalas kuni 45 minutilised
sessioonid
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TMS naidustused @

* Depressioon (FDA 2008, NICE 2015) (~1/2; ~1/3)
* OCD (FDA 2018)
* Suitsetamisest loobumine (FDA 2020)

* Arevuse siimptomid depressiooni korral (FDA 2021)
* Depressioon noorukitel (FDA 2024)

* Teised soltuvushaired
 PTSD

 Skisofreenia

e Katatoonia

APA The pra felectrocon ulsive therapy. Rec omme ndat f T eatment, Training, and Privileging 3rd edition. 2025

EAP 2025 Kristjan Toots wess The ' s theraeordiook. clnica pp' s 2018 04.04.2025
al. Repeti t ran: ial magnetic stimulation versu: Iectrocon ulsive therapy for major depression: a systematic review and meta-analysis. Prog Neuropsychopharmacol Biol Psychiatry. 2014 Jun 3;51:181-9. doi:
10 1016/1 pnpbp. 2014 02 004 Ep ub 2014 Feb 18.
Hyde J et al. Efficacy of n stimulation across mental disorders: systematic review and meta-analysis of 208 randomized controlled trials. Mol Psychiatry. 2022 Jun;27(6):2709-2719. doi: 10.1038/s41380-022-01524-8.

Epub 2022 Apr 1. PMID: 35365806; PMCID: PM(C8973679.



TMS uuemad suunad @

» Kiirendatud protokollid iTBS

* Intensiivsem stimuleerimine
« Sagedasem stimuleerimine

* Neuronavigatsioon

« Tapsem funktsioonihaire
tuvastamine

* Tapsem ravi

Megan Brooks. Novel Brain Stimulation a Game Changer for Severe Depression? - Medscape - Oct 29, 2021
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TMS Eestis Y4,

* Parnu Haigla 2024a
* 47 patsienti
* protseduure 940

* Toompargi Vaimse Tervise Keskus
* Psuhhiaatria ja Psuhhoteraapia Keskus Sensus

EAP 2025 Kristjan Toots 04.04.2025



@ T1artu Ulikooli Kliinikum

Transkraniaalne alalisvoolu stimulatsioon

EAP 2025 Kristjan Toots



Transkraniaalne alalisvoolu stimulatsioon 2%,

(theiﬁ)asiivse ajustimulatsiooni meetod, mille korral nérga alalisvooluga
(0,5-2mA) uritatakse kortikaalset erutuvust moduleerida

« MOjutatakse neuronite membraanipotentsiaale
* Ohutu, vaheste korvaltoimetega, hasti talutav

e Psuhhiaatria:
* Depressioon;

3 A Weiss, A. The electroconvulsive therapy workbook. . Clinical applications 2018
EAP 2025 KrISt.lan TOOtS Hyde J et al. Efficacy of neurostimulation across mental disorders: systematic review and meta-analysis of 208 randomized controlled trials. Mol Psychiatry. 2022 Jun;27(6):2709-2719.doi: 04 0 04 2025
10.1038/541380-022-01524-8. Epub 2022 Apr 1. PMID: 35365806; PMCID: PMC8973679.
ffi fety of transcr: multi i M
(12) :10.1038/s4 30.P



ranskraniaalne alalisvoolustimulatsioon

M. Lockene et ol Journal of Affective Disorders Repores 8 (2022) 100347

Pre- and post-treatment severity
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Fig. 1. Change in relative size of depression severity groups pre- and post-tDCS treatment. Post-tDCS treatment severity was analyzed in patients who continued the

treatment as planned and had the necessary Information available (n = 410), Classification of the depression severity Is based on the scale of a specific depression
instrument used.
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KrIStan Toots Léokene, M et al Reduction of symptoms in patients with major depressive disorder after transcranial direct current stimulation treatment: A real-world study, Journal of Affective Disorders
J Reports, 2022, https://doi.org/10.1016/j.jadr.2022.100347.
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Transkraniaalne alalisvoolustimulatsioon 2%,

» Mitteinvasiivse ajustimulatsiooni meetod, mille korral norga alalisvooluga
(0,5-2mA) uritatakse kortikaalset erutuvust moduleerida.

« MOjutatakse neuronite membraanipotentsiaale
* Ohutu, vaheste korvaltoimetega, hasti talutav

e Psihhiaatria:
* Depressioon
+ Skisofreenia (negatiivne simpomaatika)
» Soltuvushaired
« Katatoonia

Fibromualgia

* Arevushaired
« ATH
* Neuroloogia:
rY II"\I'CI IIA::;'.\FHV'\I'\ +ﬂf\f\+l |m:nn
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3 A Weiss, A. The electroconvulsive therapy workbook. Clinical applications 2018
EAP 025 HH KrISt.lan TOOtS Hyde J et al. Efficacy of neurostimulati cross mental disorders: systematic review and meta-analysis of 208 randomized controlled trials. Mol Psychiatry. 2022 Jun;27(6):2709-2719.doi: 04 04 2025
* Neuropaatiline valu 10,1038/ Ib: 3536
utcomes: an umbrella review of randomized clinical trials. Mol Psychiatry. 2024

 Miareen



tDCS Eestis

2023a

» 9741 protseduuri <—> 728 patsienti
* 62% psuhhiaatrias
» 38% perearstikeskustes

2024a

* 10240 protseduuri <-> 808 patsienti
* 53% psuhhiaatrias
» 47% perearstikeskused

EAP 2025 Kristjan Toots Andmed: Raine Pilli
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Mitteinvasiivne uitnarvistimulatsioon @
(VNS)

* VNS — kirurgilise protseduurina epilepsia ja ravi-resistentse depressiooni
(FDA 2005) korral

 Mitteinvasiivsena VNS
* Aurikulaarselt [J opioid vOoOrutus sumptomaatika (FDA)
* Tservikaalselt [1 kobarpeavalud ja migreen (FDA 2022)
* Uuringud:
* Depressioon

 Generaliseerunud arevushaire
e PTSD

Yap JYY et al. Critical Review of Tr. ous Vagus Nerve Stimulation: Challenges for Translation to Clinical Practice. Front Neurosci. 2020 Apr 28;14:284. doi: 10.3389/fnins.2020.00284. PMID: 32410932; PMCID:
EAP 2025 Kristjan Toots ;% 199464 g P / 04.04.2025
Lai J et al. Effect of tr: utaneous vagus nerve stimulation with electrical timulation on ralized a y disorder: Study ocol for an assessor-participant blinded, randomized sham-controlled trial. Heliyon. 2025
Feb 6; 11(4) 42469 d 10 1016/ h | n.2025. 42469 M 40041000 PMCID: MC118 6880

Bremner JD et al. Transcutaneous Cer IV al Nerve Stimulati Patients wi h Posttraumatic Str order (PTSD): A Pilot Study of Effec PTSD Symptoms and Interleukin-6 Response to Stress. J Affect Disord Rep.
2021 Dec:6: 100190d +10. 1015/ d 2021 100190 b2021] |10 PMID: 34778863: PMCID MCS 800 6.



TcVNS TUK patsientide tagasiside

Figure 3. Risk of Completed Suicide During Use of Pharmacotherapy Compared With Nonuse of the Medication
Class in Between-Individual Analyses

Drugs HR (95% Cl) Favors decreased risk Favors increased risk
Antidepressants 1.00(0.78-1.29) ———
Antipsychotics 1.00 (0.72-1.38) —
Mood stabilizers 0.77 (0.53-1.13) —  m
Benzodiazepines 4.23(3.23-5.53) oom
ADHD medications 0.52(0.34-0.80) ——a——— |
r T T T T T T I T T T T T 1
0.3 0.5 1.0 3.0 7.0  ADHD indicates attention-deficit/hyperactivity
HR (95% Cl) disorder; HR, hazard ratio.
ﬁ JAMA Network Open. 2023;6(6):€2317130. doi:10.1001/jamanetworkopen.2023.17130 June 7,2023 8/12
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Skisofreenia ravi
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Antipsuhhootikumid
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Probleemid krooniliste haiguste ravis @

High level

* Pikaajaline ravi

Limited time
with patient

Communication barriers

. . . . an +Non English as primary language Complex
« Ravimeid on vaja iga paev T
: Substance abuse y regimens

\

« Mental iliness

i

» Kognitiivsed probleemid

» Raskused raviskeemi jalgimises

« KVH
» Antiagregandid ~70-80%
- Statiinid ~50-60% _ N
- Antihiipertensiivsed ravimid ~40-70%  |reseon |

. Skisofreenia ~ 56%

* Depressioon ~50%

 Bipolaarne haire ~44%

Motivation
+ Poor understanding of
disease statefillness

« Lack perceived need or
benefit from medication

» Fear of toxicity/adverse
effects

Socioeconomic

+ Inadequate healthcare covera

* Unemployed/poverty
» Concerns about cost

. - Kirkham AM et al. Strategies to Improve Health Care Provider Prescription of and Patient Adherence to Guideline-Recommended Cardiovascular Medications for Atherosclerotic Occlusive
EAP 2025 Kr|Stjan TOOtS Disease: Protocol for Two Systematic Reviews and Meta-Analyses of Randomized Controlled Trials. JMIR Res Protoc. 2025 Jan 16;14:€60326. doi: 10.2196/60326. PMID: 39819842; PMCID: 04042025
PMC11783033
Semahegn A et al.Psychotropic medication non-adherence and its associated factors among patients with major psychiatric disorders: a systematic review and meta-analysis. Syst Rev. 2020
Jan 16;9(1):17. doi: 10.1186/s13643-020-1274-3. PMID: 31948489; PMCID: PMC6966860


https://doi.org/10.1161/CIRCULATIONAHA.109.904003

Pikatoimelised sustitavad antipsuhhootikumid

(LAI)
» Haloperidool
» Perfenasiin
» Zuklopentiksool
 Flupentiksool

 Olansapiin
 Risperidoon

* Paliperidoon*™
* Aripiprasool*
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An image of the drug product
A immediately after injection
into the body

B An image of the drug
release from the drug product
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O'Brien MN, Jiang W, Wang Y, Loffredo DM. Challenges and opportunities in the development of complex generic long-acting injectable drug products. J Control

Release. 2021 Aug 10;336:144-158. doi: 10.1016/j.jconrel.2021.06.017. Epub 2021 Jun 11. PMID: 34126170.
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Ravisoostumus LAI vs p/o

Paliperidone LAI

*« SOOMeEe esmase
psuhhoosiga patsiendid

° Jalgrt' 88 Aripiprazole LAI
e 3343 uuritavat
* LAl ja p/o n =833

 Risk ravi |opetamiseks
oli LAl-ga 67% vaiksem
Kui vastava p/o vormiga

Perphenazine LAI

Haloperidol LAI

Olanzapine LAI

Zuclopentixol LAI

0.12 (0.05-0.31)

0.21 (0.09-0.50)

0.23 (0.10-0.52)

0.24 (0.06-1.00)

0.32 (0.19-0.56)

0.37 (0.09-1.52)

Risperidone LAl 0.42 (0.27-0.65) —9 '
0.0 0.5 1.0 15
HR with 95% CI
EAP 2025 Kristjan Toots Rubio JM, Taipale H, Tanskanen A, Correll CU, Kane JM, Tiihonen J. Long-term Continuity of Antipsychotic 04.04.2025

Treatment for Schizophrenia: A Nationwide Study. Schizophr Bull. 20621 Oct 21;47(6):1611-1620. doi:

10.1093/schbul/sbab863. PMID: 34129663; PMCID: PMC8530382.



LAl vs p/o

Rehospitaliseerimise risk

Treatment

HR (95% CI)

LAl paliperidone

LAl zuclopenthixol
Oral clozapine

LAl perphenazine

LAl olanzapine

LAl risperidone
Polytherapy

Oral olanzapine

LAl haloperidol

Oral zuclopenthixol
Oral risperidone

Oral aripiprazole

Oral levomepromazine
LAI flupentixol

Oral haloperidol

LAl fluphenazine
Other oral formulations
Oral perphenazine
Oral quetiapine

Oral flupentixol

0.51(0.41-0.64)
0.53(0.48-0.57)
0.53(0.48-0.58)
0.58(0.52-0.65)
0.58(0.44-0.77)
0.61(0.55-0.68)
0.62 (0.58-0.65)
0.63 (0.59-0.68)
0.64 (0.56-0.73)
0.67 (0.59-0.76)
0.71(0.64-0.78)
0.73(0.66-0.81)
0.76 (0.66-0.89)
0.78(0.62-0.98)
0.81(0.71-0.93)
0.86 (0.35-2.08)
0.86 (0.75-0.98)
0.86 (0.77-0.97)
0.91(0.83-1.00)
0.92(0.74-1.14)

All-cause mortality

FG-oral group : 1
SG-oral group : 1
FG-LAI group : 1
SG-LAI group : 1
antipsychotics : no use
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Kristjan Toots Taipale H et al Antipsychotics and mortality in a nationwide cohort of 29,823 patients with schizophrenia. Schizophr Res. 2018 Jul;197:274-280. doi:

10.1016/j.schres.2017.12.010. Epub 2017 Dec 21. PMID: 29274734.

Tiihonen J et al. Real-World Effectiveness of Antipsychotic Treatments in a Nationwide Cohort of 29 823 Patients With Schizophrenia. JAMA Psychiatry. 2017 Jul

1;74(7):686-693. doi: 10.1001/jamapsychiatry.2017.1322. PMID: 28593216; PMCID: PMC5710250.
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Kokkuvéte @

* Mitteinvasiivne ajustimulatsioon on kiirelt arenev valdkond
* Primaarne ravimeetod, aga ka lisaravimeetod
* Tervishoiuteenuste loetelus:

« EKR — 7609
* rTMS — 7600 (alates 01.04.25)
« tDCS — 7604

» Skisofreeniaspektri hairete korral voimalus kasutada pikatoimelisi
sustepreparaate

* TTL kindlad reeglid — nt max 13 annust aastas
* || PK - Psuhhiaatriakliinikutes
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