BRANSCRANIAL MAGNETIC STIMULATION

HERE TO STAY?

P ® 9 UNIVERSITETET I BERGEN Marco Hirnstein




Once upon a time... in 2011

UNIVERSITETET I BERGEN Marco Hirnstein




Once upon a time... in 2011?‘:

Marco Hirnstein



Once upon a time... in 2011?'!: #;
7 A

» o

AN
=) § w . .
%E&S UNIVERSITETET I BERGEN Marco Hirnstein



/’_Tj.;

(T

Ketil @degaard introduced
TMS as treatment for
depression at the psychiatric
clinic in Sandviken,
(Haukeland University
Hospital) Bergen. g
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Treatment
® Left DLPFC

e Determined with «5cm rule»
® 1 TMS session per day for 4-6 weeks
® 10Hz protocol

» Between 2013-2016: 3000 pulses, 37.5
min

e 2016 —: 1500 pulses, 9.5 min Renata
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Once upon a time... in 2023¥

Ute Kessler

Treatment
® Left DLPFC

e Determined with «5¢cm rule»
® 1 TMS session per day for 4-6 weeks
® 10Hz protocol
o Between 2013-2016: 3000 pulses, 37.5
min
e 2016 —: 1500 pulses, 9.5 min

Carina Bjgrkman Taule
& Heidi Pedrero Waage
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Treatment
® Left DLPFC

e Determined with «5cm rule»

® 1 TMS session per day for 4-6 weeks
® 10Hz protocol
» Between 2013-2016: 3000 pulses, 37.5
min
e 2016 —: 1500 pulses, 9.5 min
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Ketil @degaard

Since 2013, all patients getting
either ECT or TMS treatment
are invited to provide data
about themselves and their

treatment
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Since 2013, all patients getting
either ECT or TMS treatment
are invited to provide data
about themselves and their |
treatment i K essien

® Comprises data on... ~
* Demographic info (age,
sex/gender, weight...)
* Info about iliness and treatment

» Basic neuropsychological tests and
cognitive functioning

» Depression ratings (MADRS, BDI)
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® Comprises data on...
» Demographic info (age,
sex/gender, weight...)
» Info about iliness and treatment

» Basic neuropsychological tests and
cognitive functioning

» Depression ratings (MADRS, BDI)

@ Data collected
» Before treatment
* Every week
» At the end of treatment
* At 6-month follow-up

Ute --Kessler
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Baseline

*Demographics
*Clinical
characteristics
*Diagnosis &
comorbidity
* Treatment
history
*Medication
use
* Clinician-rated
symptom
severity
*Patient-
reported
depressive
symptoms
*Global clinical
status
*Suicidality /
anhedonia
*Subjective
memory
complaints

Weekly
Assesments
(4-6 weeks)

*Clinician-rated
symptom
severity

*Patient-
reported
depressive
symptoms and
improvement

*Global clinical
status

*Suicidality /
anhedonia

* Subjective
memory
complaints

@ Data collected
Before treatment
Every week
At the end of treatment
At 6-month follow-up

End of
Treatment

* Clinician-rated
symptom
severity

*Patient-
reported
depressive
symptoms and
improvement

*Global clinical
status

* Suicidality /
anhedonia

* Subjective
memory
complaints
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6-month
follow-up

*Clinician-rated
symptom
severity

*Patient-
reported
depressive
symptoms and
improvement

*Global clinical
status

* Suicidality /
anhedonia

* Subjective
memory
complaints
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Marco Hirnstein



Regional TMS & ECT registey®

® 254 patients in total
* Some patients received treatment

more than once

@ Age range: 18-75 (M =43); 53%

women
Primary diagnose:

Ute Kessler

~ 954 % unipolar depression

~ 23 % bipolar disorder
~ 20 % other/unspecified
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Regional TMS & ECT register ~ “/nical

effects I ¥
Intention-to-treat sample, Per-protocol sample, i
N =254 (= all treatment series, regardless n=186 (= patients with at least 15 TMS
of whether patients finished) sessions)
Response® Response®
® 27% - MADRS ® 30% - MADRS
® 30% - BDI ® 36% - BDI
Remission® Remission®
® 24 % - MADRS ® 26 % - MADRS
® 31 % - BDI ® 32 % - BDI

*Response = at least 50% symptom reduction . .
UNIVERSITETET I BERGEN « Remission = MADRS score < 10, BDI < 12 Marco Hirnstein




Regional TMS & ECT register -ong-term i@
effects

Per-protocol sample,
n=186
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Baseline Post-treatment Follow-up

Time

Cohen’s d=1.05-1.24
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Regional TMS & ECT register

Age (continuous)

Gender (Female vs Male)

Baseline depressive symptom severity (continuous)
Prior ECT (Yes vs No)

Concurrent benzodiazepine use (Yes vs No)
Number of rTMS sessions (continuous)

Motor threshold (continuous)

Prior rTMS (Yes vs No)

Prior suicide attempt (Yes vs No)

Stimulation protocol (New vs Old)

Family history of severe mental illness (Yes vs No)
Age at onset (continuous)

Primary diagnosis (Bipolar vs Unipolar)

UNIVERSITETET I BERGEN

1.01 (.627), n = 231
1.34 (.307), n = 231
1.02 (.310), n = 231
0.70 (.314), n = 231
1.39 (.362), n = 231
1.01 (.404), n = 229
1.00 (.279), n = 183
0.97 (.922), n = 231
0.77 (.439), n = 229
0.73 (.306), n = 231
0.95 (.858), n = 230
1.00 (.760), n = 229
0.85 (.642), n = 172

Predictors B
(based on MADRS) 4

1.01 (.314), n = 236
1.51 (.165), n = 236
0.88 (.001), n = 231
0.51 (.076), n = 236
0.51 (.124), n = 236
1.02 (.249), n = 234
0.97 (.185), n = 187
1.15 (.664), n = 236
0.78 (.466), n = 234
1.01 (.980), n = 231
1.05 (.880), n = 235
0.99 (.659), n = 234
0.90 (.777), n = 176
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Regional TMS & ECT register

® Substantial improvement Swedish national register for
in 24-36% of patients TMS & ECT
e ~ 10 point reduction in ® ,2021:

MADRS/BDI - large effect
e |asts at least 6 months

» No discernible predictors ® (only iTBS):
Unipolar depression

25% treatment responders
15% remission (MADRS-S score < 11)

o 41% treatment responders
o 15.6 % remission
e Bipolar
o 46.5% treatment responders
o 18.6 % remission

UNIVERSITETET I BERGEN

Marco Hirnstein


chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/registercentrum.blob.core.windows.net/ect/r/original_ECT_A-rsrapport-2021-r1xs_9kVXj.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/registercentrum.blob.core.windows.net/ect/r/original_ECT_A-rsrapport-2021-r1xs_9kVXj.pdf
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/registercentrum.blob.core.windows.net/ect/r/original_ECT_A-rsrapport-2021-r1xs_9kVXj.pdf
https://www.sciencedirect.com/science/article/pii/S0165032723002604?via%3Dihub#s0010
https://www.sciencedirect.com/science/article/pii/S0165032723002604?via%3Dihub#s0010

Regional TMS & ECT r(Furmmmemmm

Stimulation for Treatment-Resistant
Depression: A Systematic Review
and Meta-Analysis

M Response M Remission

Bradley N. Gaynes, MD, MPH;

S u bsta n ti a | i m p rove m e nt Stacey W. Lloyd, MPH; Linda Lux, MPA;

Gerald Gartlehner, MD, MPH; Richard A. Hansen, PhD;

i n 24-36 % Of pati e n tS Shannon Brode, MPH; Daniel E. Jonas, MD, MPH;

Unilateral and bilateral repetitive transcranial

~10 pOint reduction in magnetic stimulation for treatment-resistant

depression: a meta-analysis of randomized controlled

MADRS/BDI - large effect trials over 2 decades
lasts at least 6 months Hong- A o, P, St il Wit e M. Boven, M5 Trs - 0/ Rely, P, Mie

Molecurar Psychiatry www._nature.com/mp
No discernible predictors

Response-Remission (%)

SYSTEMATIC REVIEW

SI |g htly worse th an RCTS Efficacy of neurostimulation across mental disorders: syst;-:'}ﬁa-'-ci;

review and meta-analysis of 208 randomized controlled trials

L]
a I I d l I l eta —a I I a | yS e S W I tl l Joshua Hyde "™ Hannah Carr', Nicholas Kelleyi_, Rose Seneviratne', Claire Reed (', Valeria Parlatini®, Matthew Garner'#,
1,4,89,10,11 111

Marco Solmi(®>®, Stella Rosson’, Samuele Cortese and Valerie Brandt

response rates ~60%,

Neuroscience and Biobehavioral Reviews

remission rates ~ 30%

FTMS TMS +
monotherapy Psychotherapy

Treatment Resisstant MDD

Nen-Pharmacological

Efficacy and acceptability of non-invasive brain stimulation for the

treatment of adult unipolar and bipolar depression: A systematic review and | % Bae ke n et al : 20 1 9
meta-analysis of randomised sham-controlled trials

Julian Mutz™™", Daniel R. Edgcumbe®, Andre R. Brunoni®:*, Cynthia H.Y. Fu"' . .
UNIVERSITETET I BERGEN Marco Hirnstein




Regional TMS & ECT register

- No miracle cure, but it
works!

- Not bad given...

e ... that most patients had
unsuccessfully tried out other
treatments before

e ... that treatment procedures
have improved in the
meantime

e ... that sample is from a
“natural” setting = “real-life
settings”

o However, no placebo control
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Places where TMS treatment for #;
mental disorders is offered now 4,4,
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What do the clinicians say:

KORT RAPPORT

Survey among 481 physicians Transkraniell magnetisk stimulering i
in the Norwegian psychiatric psykisk helsevern
society (Orbg et al. 2025)

Marte C. @rbo, Camilla Larsen, Martin Bystad, Lars Lien Om forfatterne

Somewhat / S IELY Neither Agree
Awareness and knowledge of TMS Strongly .
Strongly Agree Disagree nor Disagree

| have no knowledge of TMS

There is an opportunity for TMS
treatment in my health trust (yes, no, or
do not know)

| have theoretical training in TMS 19.0%
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® o o ?
What do the clinicians say:

KORT RAPPORT

Survey among 481 physicians Transkraniell magnetisk stimulering i
in the Norwegian psychiatric psykisk helsevern
society (Orbg et al. 2025)

Marte C. @rbo, Camilla Larsen, Martin Bystad, Lars Lien Om forfatterne

Somewhat /
Strongly
Disagree

Reasons for limited use of TMS in mental Somewhat /

Neither Agree
health care Strongly Agree

nor Disagree

The method is insufficiently known
Physicians lack training

We know too little about which patients
benefit from TMS

UNIVERSITETET I BERGEN

Marco Hirnstein



® o o ?
What do the clinicians say:

KORT RAPPORT

Survey among 481 physicians Transkraniell magnetisk stimulering i
in the Norwegian psychiatric psykisk helsevern
society (Orbg et al. 2025)

Marte C. @rbo, Camilla Larsen, Martin Bystad, Lars Lien Om forfatterne

Somewhat / :
Interest in TMS Somewhat/ | ooty Neither Agree

Strongly Agree Disagree nor Disagree
| want more knowledge about TMS

| would refer patients to TMS if the

service were available in my health trust

| would like training in administering TMS
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What do the clinicians say:

KORT RAPPORT

Survey among 481 physicians Transkraniell magnetisk stimulering i
in the Norwegian psychiatric psykisk helsevern
society (Orbg et al. 2025)

Marte C. @rbo, Camilla Larsen, Martin Bystad, Lars Lien Om forfatterne

Somewhat / SETE Neither Agree
What is needed for wider use of TMS? Strongly : g
Strongly Agree Disagree nor Disagree

Training of more physicians with TMS
expertise

Updated national clinical guidelines for
use

Research showing that TMS is superior
to standard treatment

Demand for TMS from patients or patient
UNIVERSITETET organizations




TMS - Here to stay?

National guidelines
National ECT/TMS register

Integration in curriculum for
psychiatrists
® Research

*» How can we further improve the
treatment?

* What are the underlying
neuronal mechanisms?

* \WWho benefits, who does not?
@ Training
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TF@ i n i N g A European Society

for Brain Stimulation

HOME ABOUT THE ESBS WHAT IS BRAIN STIMULATION EVENTS & EDUCATION CERTIFICATION CONTACT

ESBS CERTIFICATION

The European Society for Brain Stimulation (ESBS) has developed harmoniseq ) CATION COURSE
of education, training, and certification in non-invasive brain stimulation (NIBS), in Al
and transcranial electrical stimulation (tES).

Norwegian Sea

Iceland

@ Reykjavik

gt Pelelr_lsburg6
aHKT-MeTepbypr
The ESBS Certification process provides a structured framework that defines the L) @Stockhalm

H = - . . L Baltic Sea Estonia
experience, and safety competencies required for professionals applying ]
Certification is valid for five years and requires renewal to ensure continuous quality ' ; NorhSeh 6 Latvia

e <
i M
United Denmark _Lithuaniar : Mo

Kingdom =
To make the information accessible, the certification materials are organised in four ] {'\‘ 9

Belarus
. Ireland o ( ? nd°erlm®% PoEamGWarsaw
Certification of Trainees ®Londo

Individual applicants (clinicians, scientists, or technical staff) may apply f = ﬂe'g'"m

'rmany SKyiv
Kuis

°Czet
theoretical courses and supervised practical training, as documented in their trg 9 < Paris ° 9 o ovakia Ukraine
Certification of Trainers 99 .«unsm
. . e . . Francé!
Experienced professionals can be certified as ESBS trainers if they meet the Cmaua A
ensuring quality supervision and training I'ranscranial Magnetic and Electrical Stimulation - ) 4 . Serbia A
Certification of Courses From research to clinical |‘:-| actice Wy ) SMarseille Italy o 3 —

Busise et For Brakn Stlmulaticn A ® Bulgaria- éE!orsi'iil
Courses that fulfil the ESBS requirements in theoretical and practical training ¢ Poz gal oa gEaceione s 9'513'“’“' Aerbal
society’s educational standards cdliti Spain - Greece A“"a’wmrklye ‘

Moldova

Hungary
Romania

thong . ULIS =~ ;
Certification of Training Centres 7" - 0" May 2026 (o ql'unls sAthens 9

N ABrva
L . . . . Carcavelos, Portugal @Algiers
Institutions offering clinical or research training in TMS and/or tES may apply sl ] “““E‘f 65 Google My/Maps
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European Society
for Brain Stimulation

Training

HOME ABOUT THE ESBS WHAT IS BRAIN STIMU

ESBS CER

The European Society for Brain Stimulation (ESBS) ha

Norwegian Sea

of education, training, and certification in non-invasive brair
and transcranial electrical stimulation (tES).

The ESBS Certification process provides a structured frame

Finland

oSt Petersburg

@Stockholm “Cankr- Metepbypr

Baltic sea  Estonia

experience, and safety competencies required for p
Certification is valid for five years and requires renewal to en — 6 /__v_‘l:\atvia

% M
United Denmark _Lithuaniar’ : Mgﬁﬁ‘;:,'

ingdom 99
9. 10
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To make the information accessible, the certification materia

Poland Belarus
wWarsaw

Certification of Trainees o
Individual applicants (clinicians, scientists, or techni g 9"9"‘"’ °Czet ®kiia
theoretical courses and supervised practical training, as & 0B 9 @Paris ° °>\I° ovakia Ukraine

Certification of Trainers &8 & Franceoo .«unsm Hunmw)“*’Mbldova

Experienced professionals can be certified as ESBS tre . ..==...=.=.. Cmaua Romania

ensuring quality supervision and training : Serbia

1fi H o . cMarseille W # L Black Sea
Certification of Courses & U o Italy - . .
ORe Bulgaria-

] Georgia
Courses that fulfil the ESBS requirements in theoretical 9 glesiceicna 7 Clstanbul el
society’s educational standards b+ * -4 *e 3pal Tmrheman - Greece Mkara@Turkiye ‘

e - - = Athi
Certification of Training Centres o & & B Qrums ®aiva 9
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Institutions offering clinical or research training in TMS

’
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TMS - Here to stay?

National guidelines
National ECT/TMS register

Integration in curriculum for
psychiatrists
® Research

*» How can we further improve the
treatment?

* What are the underlying
neuronal mechanisms?

* \WWho benefits, who does not?
@ Training
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Ute Kessler Tine Tronrud Leif Oltedal Ketil @degaard

ute.kessler@ Tine.tronrud@uib.no leif.oltedal@uib.no ketil.odegaard@uib.no
helse-bergen.no
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