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Wat Is rTMS?
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repetitieve TranscraniéléeMagnetischeSimulatie

Magnetic Coil

een niet-invasieve vorm van hersenstimulatie
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Principe:Electromagnetischenductie

Magnetic
field B

Coil

Pyramidal
axons

A Kortdurende, sterke stroom door een externe spoel

AGenereert een elektromagnetisch veld: O6pul so

A Dicht bij de geleidende hersencellen zorgt voor dit voor elektrische activiteit in de cortex
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Geschiedenis

Anthony Barker (1985):
U Eerste succesvolle magnetische stimulatie motor cortex

Magnetische stimulatie werd gebruikt in onderzoek naar oa
A Motoriek
A Taal
A Aandacht
A Geheugen
A Visuele perceptie
A Etc.

0 heurocare



Stimulatie motor cortex in onderzoek

Leg

Foot
Toes
Genitals

A Stimulatie Motor cortex: (duim) beweging

dit wordt in de behandeling gebruikt voor bepalen
0 Mo TThrvesholdo

A Maar proefpersonen rapporteerden tevens

psychologische effecten, zoals een verbeterde
stemming




Inmiddels veel wetenschappelijk onderzoek
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Velilig en goed te verdragen @) neurocare

Regelmatig voorkomende bijwerkingen: Soms:
A Lichte, voorbijgaande hoofdpijn (10%) Vasovagale reactie

A Spiertrekkingen

Met name eerste sessies, herstelt snel Zeer zeldzame bijwerking:
A Epileptisch insult (0,003%);

< TCA (0,4-2,0%) en gelijk aan SSRI (0,0 -0,04%)

> Dropout slechts 4,5%

0 heurocare
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Netwerk meta-analyse hersenstimulatie (2019)

B8 orenaccess  Comparative efficacy and acceptability of non-surgical brain

Qe TS P LRI g 3 Non-surgical brain stimulation

Comparative efficacy and acceptability for the acute

s review and networs meta-analyiis  meatment of major depressive eplsodes in adults

F

5] Sy
{1 Summary The findings provide evidence to consider non-surgical brain
stimulatien techniques as alternative or add-on treatments

depresshve disorder
Orverall risk of bias:

Eljn;laar or bipolar depression
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Read the full article online: 5 http://bit. /B3] stim £ 2079 BM] Publishing group Lid.

Robuuste evidentie voor drie vormen
van rTMS behandeling
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stimulation for the acute treatment of major depressive episodes
in adults: systematic review and network meta-analysis

Julian Mutz,” Vijeinika Vipulananthan,” Ben Carter,” René Hurlemann,* Cynthia HY Fu,™®
Allan H Young™®
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Meta-analyse (2022)

The association between sample and treatment characteristics and the
efficacy of repetitive transcranial magnetic stimulation in depression: A
meta-analysis and meta-regression of sham-controlled trials

Iris Dalhuisen ™", Suzanne van Bronswijk ©“, Jeanine Bors?, Filip Smit ', Jan Spijker ",
Indira Tendolkar ™", Henricus G. Ruhé ", Philip van Eijndhoven a,b

65RCTO s

Conclusie: n= 2982

rTMS is effectief vergeleken met placebo
Significant grotere daling in depressieve klachten( Hedges o6 ¢
Risk ratio voor respons 2.4

Risk ratio voor remissie 2.5

Meuroscience and Biobehavioral Reviews 141 (2022) 104848
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Meta-analyse (2023)

Efficacy of repetitive transcranial magnetic
stimulation (rTMS) adjunctive therapy

for major depressive disorder (MDD) after
two antidepressant treatment failures: meta-
analysis of randomized sham-controlled trials

Rébert Gydrgy Vida', Eszter Saghy?, Richard Bella?, Sandor Kovécs?, Dalma Erdési?, Judit Jozwiak-Hagymdsy?,

Antal Zemplényi?, Tamas Tényi®, Péter Osvath® and Viktor Voros®

Conclusie:

In therapieresistente depressie &
alleen HDRS/MADRS:
A 40% respons (vs 10% in placebogroep)

A 39% remissie (vs 8% in placebogroep)

0 heurocare

0 heurocare

Study Welght  Risk ratio [95% Ci)
Ejndhoven et al.. 2020 —— 0.78% 0.35[0.02, 8.08
Filipcic et al,, 2019 - 43.48% 235154, 1.57]
Taylor et al., 2018 - 9.15% 1.40[0.56. 3.49]
Blumberger el al, 2016 ——— 3.23% 3.08 |066, 14.24
Fitzgerald et al., 2012 0.77% 2.52(0.11, 58.67|
Bakim et al., 2012 ——r 4.65% 4.70[1.30, 16.95
Emmbefgﬂﬂlﬂt..zﬂjz P—— i 1.42% 0.45!0.0-1. 4,54
Paillere Martinol et al., 2010 - - B.44% 246(083. T2
Triggs el al., 2010 —— 8.10% I.”ilﬂ.ﬂ. 3.%
Zheng el al.. 2010 e 2.07% g.d?’ S8, 64,

Anderson el al., 2007 oo 1.98% 7.64 [1.07, 54.44
Rossini el al,, 2005 —_— 205% 7.11[1.03, 49.12]
Su et al., 2005 ——t 2.13% 6.00[0.90, 39.86
Mosimann et al., 2004 e 0.80% 1.87(0.08, 41.89]
Fitzgerald e al., 2003 ———————y 0.91% 7.00[0.28, 127.32
Mahas et al., 2003 —— 6.12% 1.09(0.36, 334
Boutros et al., 2002 e 3.12% 1.13[0.23, 5.39]
Pad et al., 2002 P 0.98% 5.76 [0.35, 949
Garcia- Toro et al., 2001 e 1.84% 529|069, 40.80
RE Model * 100.00% 2.25[1.71, 2.97)

BMC Psychiatry (2023) 23:545

014 739 40343
Risk Ratio (log scale)



Vergelijking met andere behandelingen
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Plaats vaimrTMSIn het behandelalgoritme?

rTMS as a Next Step in Antidepressant Nonresponders:
A Randomized Comparison With Current
Antidepressant Treatment Approaches

Iris Dalhuisen, Ph.D., Iris van Qostrom, Ph.D., Jan Spijker, M.D., Ph.D., Ben Wijnen, Ph.D., Eric van Exel, M.D., Ph.D.,

. Hans van Mierlo, M.D., Ph.D., Dieuwertje de Waardt, M.D., Ph.D., Martijn Arns, Ph.D., Indira Tendolkar, M.D., Ph.D.,
Inclusie: Philip van Eijndhoven, M.D., Ph.D.

Depressie en twee eerdere behandelingen met onvoldoende
resultaat (n=89) 25

Randomisatie:

rTMS of switch AD conform richtlijn

Resultaten:

Mean HAM-D Score
=
Ln

—
jan ]

Grotere daling in depressieve symptomen in rTMS groep

C L. S m TMS
Meer respons en remissie in rTMS groep == Medication

0
0 1 2 3 < 5
(day 0) (day 8) (day 16) (day 26) (day 38) (day 56)

Time point

0 neurocare Am JPsychiatry2024 Sep 1;181(9):86%14. 15



Richtlijn depressie (2024)

(i
"."-_- o

behandelduur

L

Fsychotherapie Farmacotherapie Meuromodulatie
1. CGT 1. SSRI |
[
. ! . : _ -
g Vervolgopties: 2a, 2* SSAI - 2b. SNRVAge/BupMirVer ' ||| | | I
3 - Intensiveren van de [ ) ] /_‘E\\
} B '3, Augmentatie Li of Atyp AP of T3 (r -3.7TM8] )
psychotherapie ] \-._.____.//
& | - Wisselen naar een andere vorm 4a, TCA 4b. Esketamine IN augm. | '
‘ pT = .‘ E—
E GT/BA ' 5. Augmentatie Li of Atyp AP of T3¢ o
: Psychodyn. therapie R
Problem Solving Therapie ~6. ECT
Acceplance en Commitment g
Therapie _ .
Life Review therapie ouderen) ||| 6. MAD-1] &
CBASP (persisterende [
‘& deprassia) |
E MBCT 7. Overige behandelingen [~7.DBS

0 heurocare
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Richtlijn depressie 2024

Aanbeveling

* We bevelen een rTMS behandeling met hoogfrequente rTMS links of alternatief
laagfrequente rTMS rechts aan bij patiénten met een depressie zonder psychotische
kenmerken, die niet gereageerd hebben op twee eerdere antidepressieve behandelingen.

* We bevelen een rTMS behandeling voor ouderen met een depressieve stoornis aan, die
niet gereageerd hebben op twee eerdere antidepressieve behandelingen.

« QOverweeg een rTMS behandeling eerder dan na twee niet succesvolle antidepressieve
behandelingen bij patiénten met een depressie die veel last hebben van de bijwerkingen
van medicatie of waarbij psychotherapie niet mogelijk blijkt.

* We bevelen een rTMS aan zowel als monotherapie of als additie bij behandeling met
antidepressiva. We adviseren voor patiénten met een matig en ernstige depressie een
rTMS behandeling in combinatie met psychotherapie, conform de aanbevelingen bij

antidepressiva.

17
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r'TMS protocollen bij depressie
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Locatie stimulatie () neurocare

Dorsolateral Prefrontal
Cortex (DLPFC)

@ heurocare



Locatie stimulatie: DLPFC

A 10 Hz (hoogfrequent, HF) links

e.g. 30 sec. 1 sec.

Al

A 1 Hz (laagfrequent, LF) rechts

1sec.1sec.1sec.1sec.1sec.1sec.1sec.1sec.1sec.1sec.1sec.

@ heurocare
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Theta burst stimulation

$ 200rd0s

20 ms (50Hz2) Patroon:

>

| | ‘ ‘ ‘ I 3 pulsen van 50Hz
veel . e 5x per seconde

200 ms (5Hz) (interburstinterval 200ms)

2
e - N e -
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—_— —-— = ’ .
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Stimulatievd orbitofrontale cortex (OFC)

European Neuropsychopharmacology (2018) 28, 109-117

uuuuuuuu
macol

www.elsevier.com/locate/euroneuro

1 Hz rTMS of the right orbitofrontal cortex () cou
for major depression: Safety, tolerability
and clinical outcomes

Kfir Feffer>><", Peter Fettes®', Peter Giacobbe®®,

Zafiris J. Daskalakis™ ¢, Daniel M. Blumberger” <,

Jonathan Downar?® 2% *

Table 3 Treatment outcomes for MDD patients undergoing 1 Hz right OFC-rTMS.

Overall rTMS previous non-responder rTMS naive

BDI-II
Response 15/42 (35.7%) 9/30 (30.0%) 6/12 (50.0%)
Remission 10/42 (23.8%) 7/30 (23.3%) 3/12 (25.0%)
% improvement 36.5+26.5% 32.9+25.6% 45.6+27.6%

Response is defined as a = 50% decrease in symptoms; remission defined as a final BDI-Il score of <12. % improvement is calculated
from baseline to final score. BDI-ll, Beck Depression Inventory-Il.

0 heurocare



r'TMS orbitofrontale cortex beloftevol

4 open label studies

wisselende methodologie en protocollen

Studie Prentice ea 2023:

NL(n=25): switch naar OFC, Fp2, 1Hz, 900p,
double cone coil na gemiddeld 42 sessies

US (n=16): augmentatie met OFC, Af8, 1Hz,
1200p, figure 8 coil na gemiddeld 20 sessies

@ heurocare

Contents lists available at ScienceDirect

Brain Stimulation

o -

¥ o
ELSEVIER journal homepage: www.journals.elsevier.com/brain-stimulation

1Hz right orbitofrontal TMS benefits depressed patients unresponsive to dorsolateral prefrontal
cortex TMS™ %%

Brain Stimulation 16 (2023) 1572-1575
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In DLPFC non-responders:

Remissie:

Respons:

0 heurocare

23% CA
24% NL
31% US

36% CA
24% NL
50% US

48

44
d=.86

40
38 {QE*} .

=36
o 34

c32

©
[}]

228
24
20
16

Pre- Post- Pre- Post-
DLPFC DLPFC OFC OFC

Fig. 1 (A) For the NL-sample, Deymed DuoMag XT-100 with 90BFVT-LQC coil over the
right OFC at the Fp2 location in the 10-20 system. (B) Decrease in mean BDI score between
pre- and post-TMS treatment (DLPFC and OFC) for the NL and US-samples. Error bars
represent SEM, and effect sizes are reported with Cohen’s d. BDI=Beck Depression
Inventory; DLPFC=dorsolateral prefrontal cortex; NL=Dutch sample; OFC=orbitofrontal
cortex; TMS=transcranial magnetic stimulation; US=American sample

24



ARTICLE

Accelerated repetitive transcranial magnetic stimulation in the

treatment of depression

Paul B. Fitzgerald'?, Kate E. Hoy? David Elliot?, R. N. Susan McQueen?, Lenore E. Wambeek? and Zafiris J. Daskalakis®

Accelerated: 3 sessies per dag (10500 pulsen/dag), tot 20
sessies in 3 weken

Standaard: 1 sessie per dag (3150 pulsen/dag), tot 20
sessies in 4 weken

N =119

-> Geen significante verschillen in respons en remissie en
afname depressieve klachten

neurocare

Mean MADRS Scores

35 7

30 1

25 A

20_.

15 A

T T T T T T
Baseline Week1 Week2 Week3 Weekd Week8

Time

Treatment
Group

3 Accelerated

Standard
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Rapid Symptom Improvement in Major Depressive Disorder
Using Accelerated Repetitive Transcranial Magnetic Stimulation

Soo-Jeong Kim"’, Sang Joon Son®, Mi Jang®, Byung-Hoon Kim"?, Seok Joo Hong’, Lina Seo’, Sun-Woo Choi?,
Jeong-Ho Seok'?, Jai Sung Noh®

30 - —=— Accelerated rTMS treatment
o --&-- Conventional rTMS treatment
Accelerated: 15 sessies in 3 dagen 25 - Sham treatment
Conventional: 15 sessies in 3 weken o)
o 20-
&)
w
4 T
Accelerated groep liet een snellere verbetering zien g 157
in depressieve klachten o
g 10 - *2
. %
*3
5 ]
ClinPsychopharmacdleurosci 2021 0 | | I | | I 1

0 3 6 9 121518 21 24 27 30 33 36 39 42
neurocare Time (days)



Stanford Accelerated Intelligent Neuromodulation
Therapy for Treatment-Resistant Depression

Eleanor J. Cole, Ph.D., Katy H. Stimpson, B.S., Brandon S. Bentzley, M.D., Ph.D., Merve Gulser, BS., Kirsten Cherian, Ph.D
Claudia Tischler, B.S., Romina Nejad, M.S., Heather Pankow, B.S., Elizabeth Choi, B.S., Haley Aaron, B.S., Flint M. Espil, Ph.C
Jaspreet Pannu, B.S., Xiaogian Xiao, Ph.D., Dalton Duvio, B.S., Hugh B. Solvason, M.D., Jessica Hawkins, B.A.,

Austin Guerra, B.A., Booil Jo, Ph.D., Kristin S. Raj, M.D_, Angela L. Phillips, Ph.D., Fahim Barmak, M.D., James H. Bishop, Ph.C
John P. Coetzee, Ph.D., Charles DeBattista, M.D., Jennifer Keller, Ph.D., Alan F. Schatzberg, M.D., Keith D. Sudheimer, Ph.C
Nolan R. Williams, M.D.

10 sessies iTBS per dag
1800 pulsen per sessie
18000 pulsen/dag

5 dagen lang

Am J Psychiatry 2022

0 heurocare

Day 1 Day 2 Day 3 Day 4 Day 5
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Stanford Accelerated Intelligent Neuromodulation
Therapy for Treatment-Resistant Depression

Eleanor J. Cole, Ph.D., Katy H. Stimpson, B.S., Brandon S. Bentzley, M.D., Ph.D., Merve Gulser, B.S., Kirsten Cherian, Ph.D.,
Claudia Tischler, B.S., Romina Nejad, M.S., Heather Pankow, B.S., Elizabeth Choi, B.S., Haley Aaron, B.S., Flint M. Espil, Ph.D.,

Jaspreet Pannu, B.S., Xiaogian Xiao, Ph.D., Dalton Duvio, B.S., Hugh B. Solvason, M.D., Jessica Hawkins, B.A.,

Austin Guerra, B.A., Booil Jo, Ph.D., Kristin S. Raj, M.D., Angela L. Phillips, Ph.D., Fahim Barmak, M.D., James H. Bishop, Ph.D.,
John P. Coetzee, Ph.D., Charles DeBattista, M.D., Jennifer Keller, Ph.D., Alan F. Schatzberg, M.D., Keith D. Sudheimer, Ph.D.,

Nolan R. Williams, M.D.

Geindividualiseerde targeting (anticorrelation DLPFC-sgACC)

Am J Psychiatry 2022

@ heurocare

FIGURE 1. Individualized functional connectivity MRI-guided
target locations for Stanford neuromodulation therapy in rela-
tion to an average F3 coordinate®

Percent change in MADRS score

? The location of the F3 coordinate (shown in dark blue) is based on
the work of Okamoto et al. (59). The colors of the targets represent
the maximum percentage change from baseline in Montgomery-
Asberg Depression Rating Scale (MADRS) score.
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Stanford Neuromodulation Therapy (SNT): A
Double-Blind Randomized Controlled Trial

Eleanor J. Cole, Ph.D., Angela L. Phillips, Ph.D., Brandon S. Bentzley, M.D., Ph.D., Katy H. Stimpson, B.S.,

Romina Nejad, M.S., Fahim Barmak, M.D., Clive Veerapal, B.S., Naushaba Khan, B.S., Kirsten Cherian, Ph.D.,

Emily Felber, M.S., Randi Brown, M.S., Elizabeth Choi, M.S., Sinead King, Ph.D., Heather Pankow, B.S.,

James H. Bishop, Ph.D., Azeezat Azeez, Ph.D., John Coetzee, Ph.D., Rachel Rapier, B.S., Nicole Odenwald, M.A.,
David Carreon, M.D., Jessica Hawkins, B.A., Maureen Chang, B.S., Jennifer Keller, Ph.D., Kristin Raj, M.D.,

Charles DeBattista, M.D., Booil Jo, Ph.D., Flint M. Espil, Ph.D., Alan F. Schatzberg, M.D., Keith D. Sudheimer, Ph.D.,
Nolan R. Williams, M.D.
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AN=29
TABLE S5. Response and remission rates at each time point

Immediate- Any week of
post 1 week 2 weeks 3 weeks 4 weeks follow-up

Active group

Response rate 71.4% 71.4% 78.6% 64.3% 64.3% 85.7%
Remission rate 57.1% 64.3% 50.0% 57.1% 42.9% 78.6%
Sham group

Response rate 13.3% 13.3% 6.7% 6.7% 6.7% 26.7%
Remission rate 0% 6.7% 6.7% 6.7% 0% 13.3%

neurocare




Terugval naTMSbehandeling
wat na de acute kuur?

Doorlopende interne scholing rTMS november 2023
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Naturalistischestudievan Dunnerea2014

62% bleef het effect behouden na 12
maanden

49% kreeg een of meer sessies rTMS
in het jaar na afronding

@ heurocare
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Brain Stimulation 12 (2019) 119128

Contents lists available at ScienceDirect

Meta-analyseduurzaamheid

Brain Stimulation

1GIN

ELSEVIER journal homepage: http://www.journals.elsevier.com/brain-stimulation

Respons na beeindigen rTMS behandeling

80 Durability of antidepressant response to repetitive transcranial
magnetic stimulation: Systematic review and meta-analysis

Suhan Senova ", Gongalo Cotovio ", Alvaro Pascual-Leone "%,
: Albino J. Oliveira-Maia * %"
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Journal of Affective Disorders 206 (2022) 79-88

Contents lists available at ScienceDirect

Journal of Affective Disorders

El SEVIER journal homepage: www.alsevier.com/focatejad ) - |
Review article

Systematic review of preservation TMS that includes continuation, =
maintenance, relapse-prevention, and rescue TMS

Saydra Wilson °, Paul E. Croarkin " Scott T. Aaronson °, Linda L. Carpenter 4. Michelle Cochran®,

Debra J. Stultz', F. Andrew Kozel ®

Definitie preservation TMS

ATMS used to sustain a clini

30 studies
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Voornamelijk open label studies enweinig RC T 0 s
Onderhoudsbehandeling is veilig

Veel verschillende manieren om onderhouds TMS in te zetten

- Vast schema vs opstarten TMS bij opvlammen symptomen

- 1 sessie per maand vs 5-10 sessies in enkele dagen per maand

- Stoppen van de behandeling na vast aantal sessies vs na behalen bepaald effect

Sommige clienten knapten pas op tijdens onderhoudsbehandeling

neurocare
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@ Op basis van deze review zijn aanbevelingen opgesteld door de Clinical TMS Society

If the patient relapses after < 1 year of a successful course of TMS for MDD (i.e., > 50%
improvement by rating scale):

1. repeat an acute course of TMS to the best wellness, then
2. consider implementing preservation TMS (see below)

If the patient relapses after > 1 year of a successful course of TMS for MDD (i.e., > 50%
improvement by rating scale):

1. repeat an acute course of TMS to best wellness, then
2. continue to monitor without preservation TMS

@ In NL wordt nu gewerkt aan een consensuspaper hierover

neurocare
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Table 20
summary of recommendations on r1M5 efficacy according to clinical indication.

Meurapathic pain

Definite analgesic efficacy of HF-rTMS of M1 confralateral o pain side {Lewel AL while LF-rTM% 1= prabably ineffective (Level B)

CRPS type |
Fibromyalgia
Fibromyalgla
Parkinson's disease
Parkinson's disease
Motor stroke
Motor stroke
Motor stroke
Post-stroke aphasia
Hemispatial neglect

Multiple sclerosis

Epilepsy
Alzheimer's disease

Tinmitus
Depression
Depression
Depression
Depression
Depression

Depression

Post-traumatic stress

disorder

Obsessive compulsive

disorder

Schizophrenia:auditory

hallucinations

Schizophrenia: negative

SYymptoms
Addiction and craving

Possible analgesic efficacy of HF-rTMS of M1 contralateral to pain side [ Level C)

Probable efficacy of HF-rTMS of the left M1 in improving quality of life of patients with fibromyalgia (Level B)

Probable analgesic efficacy of HF-rTMS of the left DLPFC in patlents with fibromyalgla (Level B)

Probable efficacy of HF-rTMS of bilateral M1 reglons in motor symptoms of PD patients [Level B)

Prabable antidepressant efficacy of HE-rTMS of the left DLPFC in PD patients | Level B)

Definite efficacy of LF-rTM% of contralesional M1 in hand motor recovery at the postacute stage [Level A)

Probable efficacy of HF-rTMS of ipsilesional M1 in hand motor recovery at the postacute stage (Level B)

Possible efficacy of LF-rTM% of contralesional M1 in hand motor recovery at the chronic stage (Level C)

Probable efficacy of LF-rTMS of right IFG In nonfluent aphasia recovery at the chronic stage (Level B}

Possible efficacy of cTB5 of the contralesional left panetal in visuospatial hemineglect recovery at the post-acute stage of stroke | Level
Ll

Probable efficacy of ITES of the leg area of M1 contralateral to the most affected limb {or both M1) in lower Umb spasticiny | Lewel
B)

Possible antiepileptic efficacy of LF-rTMS of the epileptic focus (Lewel C)

Possible efficacy of multisite rTMS-COG to improve cognitive function, memory and language level of AD patlents, especially at a
mild{early stage of the disease [Level C)

Possible efficacy of LF rT83 of the awditery cortex of the left hemisphere (or contralateral to the affected ear) in chronic tinnitus ( Level
C}

Definite antidepressant efficacy of HF-rTMS of the left DUPFC in major depression using a figure-of-8 coll or a H1-coil [Level &)
Definite antidepressant efficacy of deep HF-rTMS over the left DLPFC in major depression [Level A)

Prabable antidepressant efficacy of LE-rT8% of the right DLMFC ino major depression (Level B)

Probable antidepressant efficacy of bilateral right-sided LF-rTMS and left-sided HF-rTMS of the DLPFC In major depression | Level
B)

Probable antidepressant efficacy of bilateral right-sided ¢TBS and left-sided ITES of the DLPFC in major unipolar depression
(Level B], while unilateral right-sided cTBS s possibly ineffective [Level C)

Possibly no differential antidepressant efficacy between: right LF-rTMS vs. left HF-FTS, bilateral vs. unllateral rTMS of the
DLPFC, and ¢TMS performied alone ws. combined with antidepressants [Lewel C)

Probable efficacy of HF-rTMS of the right DLPFC in PTSD (Level B)

Possible efficacy of LF-rTMS of the right DLPFC in OCD {Lewel C)
Possible efficacy of LF-rThis of the left TIC in auditory hallucinations in schizophrenia {Level C)
Possible efficacy of HF-rTMS of the left DLPFFC on negative symptoms of schizophrenia {Level C)

Possible efficacy of HF-rT8% of the left DUPFFC on cigarette craving and consumpiion {Level C)

In all other conditions, there is “no recommendation”, which means the absence of sufficient data to make a recommendation, but not the evidence for an absence of effect.
Recommendations that change from our previous work [ Lefaucheur et al., 2004} are shown in bold
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A Meta-analysis of Transcranial Magnetic
Stimulation in Obsessive-Compulsive Disorder

Elizabeth R. Steuber and Joseph F. McGuire

Medium effectsize

3x maal verhoogde kans op respon

neurocare

Badawy 2010b (adjunctive) (72) 0.958
Carmi 2019 (57) 0.445
Hbeh 2015a (1hz) (62) 1.593
Hbeh 2015b (10hz) (62) 0.745
Gorres 2012 (63) 2944
Haghighi 2015 (73) 1.403
Jahanbakhsh 2023 (74) 0.728
Jahangard 2016 (69) 1.049
Ji2021 (75) 0.677
hi 2022 (76) 1.024
2009 (60) 0.082
Knedr 2022 (dIFFC) (64) 0.816
Khedr 2022 (OFC) (64) 1422
Mansur 2011 (67) 0312
Mantovari 2010 (65) 0.529
Mantovari 2013 (77) 0.687
Nauczyciel 2014 (58) 0.181
Pelissolo 2016 (78) -0.116
Prasko 2006 (61) 0.481
Ruffini 2009 (66) 0525
Sachdev 2007 (59) 0.112
Shayganfard 2016 (79) 1.498
Xiaoyan 2014 (68) 0819
Zhang 2019 (80) 0.487
Ziblak 2021 (81) 0.034
Pooled 0.650
Prediction hterval 0.650
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0.368
0.606
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0.422
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0.463
0.440
0.328
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0.452
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0.285
0.337
0.099

0.108
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0.367
0.223
0.135
0.381
0.110
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0.184
0.104
0.121
0.141
0.209
0.215
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Corticastriato-thalamo-corticale(CSTC) circuits

pre-SMA
dIPFC
dmPFC

IFG
vIPFC

OFC
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Cerebellum

@ ‘Sensorimotor’ CSTC circuit
e Stimulus-response-based
habitual behavior

® ‘Dorsal cognitive’ CSTC circuit

* Working memory, planning and
emotion regulation

@ Frontoparietal network
* Coordination of cognitive control

) ‘Ventral cognitive’ CSTC circuit
* Response inhibition

‘Ventral motivational’ CSTC circuit

* Stimulus-outcome-based
motivational behaviour

@® ‘Frontolimbic’ circuit
* Fear extinction




Archival Report

Repetitive Transcranial Magnetic Stimulation for
Obsessive-Compulsive Disorder: A Meta-analysis
of Randomized, Sham-Controlled Trials

M. Prabhavi N. Perera, Sudaraka Mallawaarachchi, Aleksandra Miljevic, Neil W. Bailey,
Sally E. Herring, and Paul B. Fitzgerald 26w / ¢(K8ﬁ deelnemers)

ABSTRACT

BACKGROUND: Obsessive-compulsive disorder (OCD) is a chronic, disabling mental health condition with limited
treatment options available to date. Mumerous randomized controlled trials have explored the efficacy of repetitive
transcranial magnetic stimulation (fTM3) in OCD. This meta-analysis synthesized data from selected randomized
controlled trials and examined the impact of different treatment parameters to generate hypotheses that would
direct future randomized controlled trials.

METHODS: A database search was performed to identify studies published in English up to October 2020. Ran-
domized, sham-controlled studies that used rTMS to treat OCD were included. Effect sizes were calculated using
Hedges' g for pre- to post-treatment Yale-Brown Obsessive Compulsive Scale scores. Subgroup analyses were
conducted to assess the effects of variations in rTMS treatment parameters.

RESULTS: A total of 26 studies with 781 participants were included. Overall, rTMS demonstrated a modest effect on
reduction of Yale-Brown Obsessive Compulsive Scale scores (Hedges' g = 0.64, 95% confidence interval =
0.39-0.89; p = .0001). The largest significant effect size was obtained by targeting the bilateral dorsolateral
prefrontal cortex. High- and low-frequency rTMS showed comparable effects. Studies with follow-up data
suggested that the effects of active rTMS remain significantly superior to those of sham 4 weeks after treatment.
CONCLUSIONS: The therapeutic effects of rTMS are superior to those of sham in the treatment of OCD. Targeting
the bilateral dorsolateral prefrontal cortex was the most favorable appreach in administering rTMS. Further research is
required to determine the optimal frequency, total pulses per session, and duration of treatment with rTMS for OCD.

https://doi.org10.1016/).bpsc.2021.03.010
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Figure 5. Subgroup analysis by cortical target. Forest plot demonstrating the effect sizes based on cortical target used to treat with repetitive tranacranial
magnetic stimulation in each imcluded study. BL, bilateral; Cl, confidence imterval; DLPFC, dorsolateral prefrontal cortex; L, left: m-PFC, medial PFC; OFC,

@ neurocare orbitofrontal cortest; Oy, between-subgroup heterogeneity; R, right; RE, random effects; SMA, supplementary motor area.



Repetitive transcranial magnetic stimulation for obsessive-compulsive
disorder: A systematic review and pairwise/network meta-analysis

Sophie M.D.D. Fitzsimmons b.* Ysbrand D. van der Werf > A. Dilene van Campen ™ °,
Martijn Arns ¢, Alexander T. Sack “%, Adriaan W. Hoogendoorn ™', other members of the
TETRO Consortiuny, Odile A. van den Heuvel *°

LNGCK TOF

. . Active Sham
Journal offfectivedisorders o
Total participants in this review 368 294
2022 Sample size per study (mean+ SD) 15.33 £ 8.70 14.00 £ 9.17
Age (mean + SD) 33.52 +5.74 35.37 + 5.46
Total treatment sessions per study (mode, range) 10, 10-30
Weeks of treatment per study (mode, range) 2,1-6
Studies including only treatment resistant patients 18 (86%) of 21 studies
Baseline YBOCS of all participants (mean, SD) 29.55 + 3.07
Baseline CGI of all participants (mean, SD) 5.27 +0.43
Number of studies per stimulation protocol, clustered by anatomical region (location, and preSMA LF 1
frequency) ’
HF 4
) 3 O
P | y e .% , HF 2
Sy Il & § /o L dIPFC, HF 2
) = L bilateral preSMA, cTBS 1
vt o : 555 bilateral preSMA, LF 6
B E B | mPFCand ACC (dTMS), LF 1
Treatment (Random Effects Model) = SMD 95%-ClI = <O | mPFC and ACC (dTMS), HF 2
dIPFC —m— -0.67 [-1.04: -0.30]
OFC — -0.53 [-1.31; 0.25] OB ROFC, LF 1
medial frontal — -0.43 [-0.71; -0.14] L B L OFC, LF 1
sham | | | 0.0 ©3

-2 -1 0 1 2

favours rTMS

favours sham
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Repetitive transcranial magnetic stimulation for obsessive-compulsive o’
disorder: A systematic review and pairwise/network meta-analysis

Sophie M.D.D. Fitzsimmons ®™, Ysbrand D. van der Werf”, A. Dilene van Campen ™",

Martijn Arns%¢, Alexander T. Sack “%, Adriaan W. Hoogendoorn ™', other members of the Active Sham
o i] : a,b is review 368 294
TETRO Consortiuny, Odile A. van den Heuvel e ) 153k 870 oot
o e — —— 33.52 £ 5.74 35.37 £ 5.46
Total treatment sessions per study (mode, range) 10, 10-30
Weeks of treatment per study (mode, range) 2,1-6
H H Studies including only treatment resistant patients 18 (86%) of 21 studies
J O U rn al Ohffe Ct|Ved ISO rd e rS Baseline YBOCS of all participants (mean, SD) 29.55 + 3.07
Baseline CGI of all participants (mean, SD) 5.27 +£0.43
2022 Number of studies per stimulation protocol, clustered by anatomical region (location, and preSM A, LF
frequency)
HF
e HF
” o 2]
! ® ] , LF
o4 7 5% [&)
LY & § 7% L dIPFC, HF
| ’ T« ’ bilateral preSMA, cTBS
2 5y = 555 bilateral preSMA, LF
B € § | mPFCand ACC (dTMS), LF
= &3 | mPFC and ACC (dTMS), HF
R OFC, LF
L OFC, LF

OFC
cluster

Conclusies:
- I'ITMS voor OCD was effectief vergeleken met sham

- LF R-DLPFC, HF bilateral DLPFC and LF preSMA stimulatie zijn allen effectief en geven allen significante
en vergelijkbare verbeteringen
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Federatie

Medisch Richtlijnendatabase
Specialisten
RICHTLIJNEN Q ZOEK NIEUWS INSTRUCTIES WERKWIJZE OVER CONTACT APP 8 LOG IN COVID-19

€ Terug naar zoekresultaten

Angst- en Dwangstoornissen

Initiatief: NVvP Aantal modules: 41

Angst- en Dwangstoornissen

Zoeken binnen deze richtlijn Q

Alles openklappen

1. Startpagina - Angst- en
Dwangstoornissen

2. Diagnostiek en Classificatie
3. Psychotherapie
4. EMDR bij Angst- en Dwangstoornissen

5. Vorm van aanbieden psychaotherapie
bij angst-en dwangstoornissen

6. Farmacotherapie
7. Combinatiebehandeling
8. Neuromodulatie

9. Ondersteunende interventies ter
bevordering van maatschappelijke
participatie

10. Onderhoudsbehandeling

11. Comorbiditeit Angst- en
Dwangstoornissen en Depressie

12. Samenvatting: Behandelalgortimes

Bijlagen

@ Bijlagen Download richtlijn

Startpagina - Angst- en THUISARTS.NL =l
Dwangstoornissen

Beoordeeld: 04-03-2024

Angst- en piekerstoornis

Wat is nieuw? Publicatiedatum
Diagnostiek en Classificatie 04-09-2024
Signalering van angst- en dwangstoornissen 04-09-2024
Startpagina - Angst- en Dwangstoornissen 04-09-2024
Classificatie en diagnostiek van angst- en dwangstoornissen 2023 04-09-2024

Pevehotheranie AA-(0.9094

bekijk meer

Deze revisie van de Multidisciplinaire Richtlijnen Angst- en Dwangstoornissen uit 2023 omvat
evidence-based diagnostiek en behandeling van de meest belangrijke stoornissen uit de DSM-5-TR
hoofdstukken 'Angststoornissen’ en 'Obsessieve-compulsieve en verwante stoornissen’. In deze
richtlijn zullen we de termen 'dwangstoornis’, ‘obsessieve-compulsieve stoornis’en de afkorting OCS
naast elkaar gebruiken.

Het initiatief voor de revisie van deze richtlijn is genomen door de Nederlandse Vereniging voor
Psychiatrie (NVvP). De richtlijn is opgesteld door een multidisciplinaire commissie met
vertegenwoordigers van psychiaters, psychotherapeuten, psychologen, huisartsen, verpleegkundigen
en patiénten.

Deze richtlijn is bestemd voor alle zorgverleners uit eerste, tweede en derde lijn die betrokken zijn bij
de zorg voor patiénten met angst- en dwangstoornissen. Binnen de huisartsenpraktijk is de NHG-
Standaard Angst de leidende richtlijn. Er zijn patiéntversies beschikbaar op sites van het Nederlands
Kenniscentrum Angst en Depressie (www.nedkad.nl) en de patiéntenvereniging, de Angst, Dwang en
Fobie Stichting (www.adfstichting.nl en www.ocdnet.nl ). Verder is betrouwbare informatie over deze
groep aandoeningen beschikbaar op www.thuisarts.nl/angststoornis en
www.nwp.net/website/patienteninformatie.
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Aanbeveling

r'TMSis te overwegen voor bij patiénten met OCS bij wie behandeling met cognitieve gedragstherapie en/of
medicatie heeft gefaald (N.B. precieze plaats in het behandelalgoritme is nog te bepalen).

Uitvoering vanTMSvindt bij voorkeur plaats in een T MSbij OCS gespecialiseerde behandelsetting, waar ook
verder onderzoek gedaan wordt.

0 heurocare “8
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Behandelalgoritme Obsessieve-compulsieve stoornis
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Fypchot her apie; OGT

& Exposure in vivg + responspreyentie
[ Reus)
= Cognltieve techmieken (2= keus)

voldoende efecr? “

Y

& Inmanshvering COT berandaling
- Farmacotheraple
» DRETWEEE TS I i daansoor
gaspechlizeerde behandelsenting

Bl ansokicende effect kam &8n van deze opties worden oversogen. Later kurmen Se onedere opties ook worden gekozen.
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OVERZICHTSARTIKEL

De toepassing van rTMS bij dwangstoornissen
in Nederland en Belgie: consensusverklaring

0.A. van den Heuvel, H.L.N. Tandt, K. Scheepstra, |. van Oostrom, C. Bervoets, E. Dijkstra,
K. Schruers, |. Tendolkar, .M. Batelaan, G-). Hendriks, A.T. Sack, N. Vulink, .M. van Vliet,
P.van Eijndhoven, S.M.D.D. Fitzsimmons, T.S. Postma, Y.D. van der Werf, M. Arns, C. Baeken

Achtergrond  In toenemende mate gebruikt men niet-invasieve neuromodulatie, zoals repetitieve transcranigle magnetische sti-
mulatie (FTMS), in de behandeling van neurclogische en psychiatrische aandoeningen. Waar rTMS voar behandeling
wan depressie toenemend terrein wint, is er binnen Nederland/Belgié nog geen consensus over de toepassing ervan
bij de ocbsessieve-compulsieve stoomis (OCS). Er bestaat echter een grote behoefte aan behandelalternatieven wan-
neer mensen met OCS onvoldoende verbeteren op exposuretherapie en serotonerg werkende antideprassiva.

Deel Consensusverklaring over de toepassing van TS in de behandeling van OCS.
Methode Kritische beschouwing van de evidentie van de huidige literatuur naar de effectiviteit van TS voor OCS, met name
op basis van de vele recente meta-analyses, door een brede groep van experts op het gebied van rTMS, OCS en

behandelrichthjnern.

Resultaten rTMS is een potentieel werkzame behandeling voor OCS met een medium effectgrootte |g = 0,5). Hierbij bhjft het ap
basis wan de huidige literatuur onduidelijlk welk stimulatieprotocol het effectiefst is.

Conclusle Gezien de huidige evidentie voor de effectiviteit van rTMS voor OCS en het niet-invasieve karakter van deze behande-

ing, is het te overwsegen am TS uit te voeren bi) moeilijk te behandelen patisntan alvorens over te gaan tot mear
invasieve wormen van behandeling, zoals diepe hersenstimulatie of zogenaamde laesiechirurgie.

@ heurocare

Consensusbepaling

Het is te overwegen oml MSuit te voeren
bij moeilijk te behandelen patiénten
alvorens over te gaan tabvasievere
vormen van behandeling zoals DBS of
laesiechirurgie

GecombineerdeTMSmet gedragstherapie
(met name ERP) lijkt raadzaam

rTMSop de DLPFAACOf (pre)SMA heeft
bewezen meerwaarde

Advies dit te doen in een daarin
gespecialiseerde setting, waarbij de
informatie over de behandeleffecten wordt
gebruikt voor verdere onderbouwing van de
wetenschappelijke evidentie

51



(Kosten)effectiviteitsstudie OCD

§_8 TETRO

TMS for Exposure Therapy-Resistant OCD

Multicenter RCT TETRO

www.tetro-ocd.nl

Onderzoekt de werkzaamheid van rTMS + ERP bij mensen met OCD

Inclusie: mensen met OCD die onvoldoende baat hebben gehad bij ERP

5-7 weken lang 4x per week rTMS of sham (30 minuten) + ERP (90 minuten)

@ heurocare


http://www.tetro-ocd.nl/

TETRO
Locaties

0 neurocare
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' TMS bij PTSS



Hoogste nieuwe binnenkomer op @) neurocare
Lefaucheurdhitlijst

Post-traumatic stress Probable efficacy of HF-rTMS of the right DLPFC in PTSD (Level B)
disorder
Obsessive compulsive Possible efficacy of LF-rTMS of the right DLPFC in OCD (Level C)
disorder
Schizophrenia:auditory Possible efficacy of LF-rTMS of the left TPC in auditory hallucinations in schizophrenia

Lefaucheuet al, 2020
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Gegeneraliseerde angst
PTSS
Paniekstoornis

Sociale angststoornis
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Abstract

Background: Transcranial magnetic stimulation (TMS) has been evaluated as an ef-
fective treatment option for patients with major depressive disorder. However, there
are limited studies that have evaluated the efficacy of TMS for other neuropsychiat-
ric disorders such as anxiety and trauma-related disorders. We reviewed the litera-
ture that has evaluated TMS as a treatment for anxiety and trauma-related
disorders.

Methods: We searched for articles published up to December 2017 in Embase,
Medline, and ISI Web of Science databases, following the Preferred Items for
Reporting of Systematic Reviews and Meta-Analyses (PRISMA) statement. Articles
{n = 520) evaluating TMS in anxiety and trauma-related disorders were screened and
a small subset of these that met the eligibility criteria (n = 17) were included in the
systematic review, of which nine evaluated TMS in posttraumatic stress disorder
(PTSD), four in generalized anxiety disorder (GAD), two in specific phobia (SP), and
two in panic disorder (PD). The meta-analysis was performed with PTSD and GAD
since PD and SP had an insufficient number of studies and sample sizes.

Results: Among anxiety and trauma-related disorders, TMS has been most widely
studied as a treatment for PTSD. TMS demonstrated large overall treatment effect
for both PTSD (ES = -0.88, 95% Cl: -1.42, -0.34) and GAD (ES = -2.06, 95% ClI:

—2.64, -1.48), including applying high frequency over the right dorsolateral prefrontal
cortex. Since few studies have evaluated TMS for SP and PD, few conclusions can be
drawn.

Conclusions: Our meta-analysis suggests that TMS may be an effective treatment for
GAD and PTSD.



ID ES (95% ClI) Weight

Watts et al. 2012 —_— -1.30 (-2.25, -0.36)  14.07

Cohen et al. 2004 —O—é— -1.77 (-2.93, -0.61) 11.50

Isserles et al. 2012 -5—0— -0.20 (-1.09, 0.68) 14.84

Osuch et al. 2009 E—Io— 0.09 (-0.83, 1.01) 14.33

Nam et al. 2013 —ol— -1.21 (-2.23,-0.19) 13.04

se99e ] A Overall effectsizewa s 1 @vhic® fors TMS and suggests a

::tn:u medium treatment effect.

Oznur €

v A The heterogeneity was low. The funnel plot is symmetric
suggesting that publication bias is unlikely.

NOTE: \

LILAASA" A |

‘IGURE 4 Forest plot of all nine PTSD and TMS studies
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Waar stimuleren?

Function: Coordination of sensory and motor functions
In PTSD: Symptom provocation resulits
in increased activation

Thalamus

Function: Sensory relay station

In PTSD: Decreased cerebral
blood flow

Function: Important for memory
encoding and retrieval

In PTSD: Show stronger connectivity
with medial prefrontal cortex;
decreases in volume

Function:
- Evolutionary survival

in PTSD:

- Stress sensitivity

- Generalization of fear response
- Impaired extinction

Anterior cingulate cortex

Function: Autonomic functions, cognition

In PTSD: Reduced volume, higher resting
metabolic activity

- Decreased gray and white
matter density

- Decreased responsiveness to

trauma and emotional stimulia

Orbitofrontal cortex:
Function: Executive function
In PTSD: Decreases in volume

Hippocampus
Function:

- Conditioned fear
- Associative learning

In PTSD:

- Increased responsiveness
to traumatic and emotional
stimull

Amygdala
Function:

- Conditioned fear

- Associative learning

In PTSD:
~ Increased responsiveness
to traumatic and emotional

TRENDS in Neurosciences
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2024

A 14RCTenet 686 deelnemers
Conclusie:

A HFstimulationop de RDLPFC met/zonder HF stimulatie op eBLPFC was geassocieerd met een significante
afname in PTSS klachten, namelijk depressieve en angstklachten en ernst van de PTSS
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