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W7 NIBS: non-invasive brain stimulation

Stimulation magnétique Stimulation transcranienne a
transcrannienne répétée courant continu

(SMTr) (STCC)

A
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e Les donnees de I'imagerie fonctionnelle

Détection individuclle de Phypoperfusion temporale
chez un enfant autiste

Zilbovistus, Am |
Psychiatry, 2000

Patients with
Depression

Escrati, Schizophr
Res 2010 (hallu)

Yuan ]Affect Disord 2008 (dépression)

Walter, J Affect
Grimm, Biol Psychiatr 2008 (dépression) Disord 2007
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Transcranienne répétée (SMTr)

e Stimulations électro-magnétiques réepetées du cortex
cérébral

* Objectif : modifier durablement l'excitabilité d’une
région corticale
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Magnetic field

Positioning frame Activated

Repetitive Transcranial Magnetic Stimulation ('TMS). The latest treatment for
psychiatric and neurological disorders. Powered by Shara Technologies Pvt. Ltd.
Available: www.drchugh.com/fTMS.html



SMTr et neuronavigation (ciblage)
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(¢ Stimulation Transcranienne par
Courant Continu (STCC)




e Stimulation Transcranienne par
g Courant Continu (STCC)




e Stimulation Transcranienne par he
70N Courant Continu (STCC)

* Courant continu

* Faible intensité a la S? du crane (1 a 2 mA)
e 2 électrodes imbibées d’une solution saline
* Durée séance: 20—30 min

direction of electron flow Y

Iggins E, George MS. Brain stimulation therapies. 1st ed. 2009. APPI: Arlington, VA



cHie  Stimulation Transcranienne par ‘
g Courant Continu (STCC) )

* Modification du potentiel de
repos transmembranaire 7 | B . 20mv

+ - ,/ \\
direction of «: ~ N s\
electric field

neuronal (mvt Na* et Ca?*)

e = entrave ou facilite la |
dépolarisation selon la polarité < 200um
de stimulation.

@ #
Anode: E
7 excitabilité

-10 = - . “ “ ‘ -
-30 =20 -10 0 10 20 30
Electric Field (mV/mm)

Cathode:
\ excitabilité

Modification du potentiel de repos transmembranaire
en fonction de l'intensité du champ électrique (cellule
pyramidale et interneurone). Radman et al. (2009)



SMTr et STCC

... en addictologie ?

http://lwww.ejnnews.org/news/new-virtual-issue-non-invasive-brain-stimulation
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Brain Stimulation 8 (2015) 11681174

Contents lists available at ScienceDirect 2 ?@%};&N\J
Brain Stimulation
journal homepage: www.brainstimjrnl.com
Transcranial Magnetic Stimulation Combined With Nicotine @C -
. . . rossiviar,
Replacement Therapy for Smoking Cessation: A Randomized

Controlled Trial

Benoit Trojak *™*, Vincent Meille ¢, Sophia Achab ¢, Laurence Lalanne ¢, Héléne Poquet®, Eddy Ponavoy*,
Emilie Blaise?, Bernard Bonin ", Jean-Christophe Chauvet-Gelinier ab

2 Department of Psychiatry and Addictology, University Hospital of Dijon, 21079 Dijon, France

b EA 4452, LPPM, University of Burgundy, 21000 Dijon, France

“Addiction Division, Department of Mental Health and Psychiatry, University Hospitals of Geneva, 1202 Geneva, Switzerland
9 Department of Psychiatry, Strasbourg University Hospital, 67091 Strasbourg, France

®INSERM U 1114, FMTS, Strasbourg University Hospital, 67091 Strasbourg, France
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Etude pilote rTMS/tabac

*Rationnel : études (<5 ans) avec effet + rTMS
sur le craving

«2011-2014

*37 fumeurs 18-65 ans

*Echec sevrage tabagique

*Intérét de la rTMS pour le sevrage tabagique?




Dijon

Etude TabacStim 1

rTMS

N craving

Nicotine

N\ nicotine
withdrawal

Hypothesis: combination?

? Help
. smokers
. toquit

A


http://www.google.fr/url?url=http://www.nhs.uk/smokefree/help-and-advice/prescription-medicines&rct=j&frm=1&q=&esrc=s&sa=U&ei=PqHkVIXhJ8Ovaeb4gJAI&ved=0CDQQ9QEwDzgU&usg=AFQjCNEKLjfdh6EdEFwtTl6k7SeXEdVCVw

Etude TabacStim 1

Study desing
=> StOP SMOKING (night before).........cccveeeereeeeieeeeeeeeseeeesneeens

e rTMS a/s (10 sessions) Phase 1
e Patches (21 mg/d) + gum
e Patches (14>7 mg/d) + gum Phase 2}

e No treatment Phase 3}
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100 I p =0.02749
88.8

20 M active rTMS + NRT N=17
W Osham rTMS + NRT n=18
2 60 L
g 50
= 44.4
= 38.8
© 40
2

27.7 27.7
20
0
2 6 12

Time period from quitting attempt (weeks)

Trojak et al, Brain Stimulation 2015
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Review

Effects of non-invasive neurostimulation on craving: A meta-analysis

Jochem M. Jansen®"*, Joost G. Daams ¢, Maarten W.J. Koeter?, Dick J. Veltman ¢,
Wim van den Brink®", Anna E. Goudriaan®":¢

rMmMS tDCS

stimulation magnétigue transcranienne répétée stimulation transcranienne a courant continu

Source:www.diytdcs.com/category/device/page/2/



A A 4
7N 1ére RS-MA 4

*rTMS et tDCS : effet sur le craving ?

Study name Technique Stimulation  Single or combined  Number of sessions  Number of subjects  Hedge's g
site study
Amiaz et al. (2009) ITMS Left Single Study 10 21 0.888 ~
rTMS Left Single Study 2 10 ~0.104 =
tDCS Both Combined 2 26 0.98 =
tDCS Left Single Study 5 27 0.824 -
tDCs Both Combined 1 i3 (.587 - -
Claudino et al. (2011) ITMS Left Single Study 1 22 0.341 =
Fregni et al. (2008a) (food) tDCs Both Combined 2 46 0,391 .
Fr °t al. (2008b) (smoking)  tDCS Both Combined 2 48 0.458 el —
Goldman et al. (2011) tDCs Right Single Study 2 19 0.427 e —
Herremans et al. (2011) rTMS Right Single Study 1 31 0.08 .*—
Hoppner et al. (2011) 1TMS Left Single Study 10 19 0.069 _h
Johann et al, (2003) TMS Left Single Study 2 11 0,703 -
Mishra et al. (2010) ITMS Right Single Study 10 45 1.165
Montenegro et al. (2012) tDCS Left Single Study 2 9 0.694 -
Nakamura-Palacios et al. (2011)  tDCS Left Single Study 2 32 0.031 ————
Uher et al. (2005) 1TMS Left Single Study 1 28 0.809 _
Wing et al. (2012) ITMS Bilateral Single Study 50 13 0.639 ———
0.476 = s
s —
-~

5 tabac, 5 alcool, 6 food, 1 marijana 075 0.00 075 1,50

(Hedge’s g) of 0.476 (CI: 0.316-0.636)

= Taille de I'effet : moyen, en faveur des stimulations actives vs
placebo sur la réduction du craving (DLPFC droit +++)

Jansen et al, Neurosci Behav Rev 2013
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Outcome of Non-Invasive Brain Stimulation in
Substance Use Disorders: A Review of Randomized
Sham-Controlled Clinical Trials

Benoit Trojak, M.D., Ph.D., Anne Sauvaget, M.D., Ph.D., Shirley Fecteau, M.D., Ph.D., Laurence Lalanne, M.D., Ph.D.,,
Jean-Christophe Chauvet-Gelinier, M.D., Ph.D., Sonja Koch, M.Sc., Samuel Bulteau, M.D., Daniele Zullino, M.D.,

Sophia Achab, M.D., Ph.D.

Non-invasive brain stimulation (NIBS) might be a new approach to treat substance use disorders (SUD). A systematic review
and critical analysis was performed to identify potential therapeutic effects of NIBS on addictions. A search of the Medline
database was conducted for randomized sham-controlled trials using NIBS in the field of addiction and published until August
2016. Twenty-six studies in various SUD met the inclusion criteria. Converging evidence indicates that NIBS might be a
promising mean to treat patients with alcohol and tobacco use disorders, by acting on craving reduction and other mech-
anisms such as improvement in cognitive dysfunctions.

JNCN in Advance (doi: 10.1176/appi.neuropsych.16080147)

Trojak et al, J Neuropsy Clin Neurosci 2017



Revue systématique

Identification

Records identified
through Pubmed search
using text-words

Additional records
identified through
other sources

Screening

Eligibility

b

Records after duplicates
removed
(N=592)

l

Records screened
(N=592)

l

Full-text articles assessed
for eligibility
(N=85)

l

Studies included in
qualitative synthesis
(N=26)

not human studies;
not a randomized clinical trial

Records excluded:

RCT
rTMS, tDCS, TBS, ECT

=26 RCT

Substances :

Full-text articles excluded:
not sham-controlled;
no clinical assessment;

not SUD or gambling or internet

gaming disorders;
not NIBS;
article in Russian

v v

Li

Included

rTMS
(N=16)

TBS tDCS
(N=1) (N=9)

ECT
(N=0)

Tabac: 16
Alcool : 7

Meth : 2
Maril : 1

Effets rapportés sur:

Craving

Réduction conso
Maintien abstinence
Fonctions cognitives

Trojak et al, J Neuropsy Clin Neurosci 2017
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e Autres revues systématiques :
Schluter 2018 (NIBS, substance)
Ekhtiari 2019 (NIBS, substance)
Gomis-Vicent 2019 (NIBS, addictions comp)
Hauer 2019 (rTMS, tabac)
Lupi 2019 (tDCS, substance)
Ward 2019 (NIBS, opioid)
Young 2020 (NIBS, opioid)

* Autres méta-analyses :
Kang 2019 (tDCS, tabac)
Ma 2019 (NIBS, cocaine/meth/amphet)



CHi , e
7T Méta-analyse NIBS / tabac 8

Canle s ole dnversilone

Dijon

Received: 6 August 2021 Accepted: 15 March 2022
DOI: 10.1111/add.15889

REVIEW ADDICTION SSA

Non-invasive brain stimulation for smoking cessation: a
systematic review and meta-analysis

Benjamin Petit’ ® | Alexandre Dornier’ | Vincent Meille! | Anastasia Demina®
Benoit Trojak?
'Department of Addictology, University Abstract

Hospital of Dijon, Dijon, France . . . . . .
) Background and Aims: Non-invasive brain stimulation (NIBS) methods have showed
University of Burgundy, Cognition, Action et

Plasticité Sensorimotrice, Dijon, France promising results for the treatment of tobacco use disorder, but little is known about the

efficacy of NIBS on sustained tobacco abstinence. We aimed to assess its effectiveness

Petit et al, 2022
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Intérét de la SCNI dans le sevrage tabagique ?

* Intervention : NIBS

* bases de données CENTRAL, MEDLINE, Embase et
PsycINFO + registres d’essais clin

* RCT + essais cliniques
* Follow up = 4 semaines

Petit et al, 2022
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Méta-analyse NIBS / tabac

Identification of studies via databases and registers

Identification of studies via other methods

Identification

Records identified front:
Databazes
- PubMed {(n=110}
- EMBASE (n= 350}
- Cochrane Library in= 152
- PeycIMFO (o= 88)
Registers
- clinicattials.gov (n= 36
-WHO ICTRP (n=18)
- B clinical Trials in= 13

Records removed fefoke scieshing
Duplicate records remaved (h = 365
Records marked as ineligible by
automation tools (n=0)

Recards removed far ather reasans (n

Records identified frorm;
Internet free browsing and
searching in=1)

h J

Recards screened

k4

Records excluded™
(n= 338
Allmanually assessed by authars

=391}
'

Reports sought for retrieval
=153

h 4

Reports not retrieved
=10

Reparts sought for retriev al

Reports not retrieved
=10}

Screening

v

Reports assessed for alidibiliy
in=153

Included

Studies included in review
in=" _
Reparts of included studies
(n=a

Y

Reports excluded = 46):
- Wrong outcome not smoking
cesmation) = 24)
- Study protocol of an already
screened study (n=8)
- Study protocol with no data available
{ongoing ar not published yet) (n= 8
- Wirang tirmepaint oo short followes up)
in=3
- Wong study designin=2
- Review (n=1

in=1
!

Reports assessed for eligikility
=1

Reports excluded:
» -Wnong intervertion (n= 1)

F

Petit et al, 2022

Flowchart of literature search



Authors
(country,
of publication)

Dieler
(Germany,
2014)

Dinur-Klein
(Israel, 2014)

Ghorbani
(Iran, 2019)

Li
(US, 2020)

Sheffer
(US, 2018)

Trojak
(France, 2015)

Zangen

(US and lIsrael,

2021)
Unpublished

year

Baseline participant characteristics

Number
randomised
participants

74 FTND 2 3 and
Nicotine
dependence (ICD-

(46% female)

10)

115 > 20 cigarettes/d

(38% female)

140 in
groups and 35 in
bupropion group
(0% female)

42 > 10 cigarettes/d
(55% female)

ppm
29 5-20 cigarettes/d
(41% female)
37 FTND > 7

(46% female)

262

NIBS TUD (DSM-5)

and CO level > 10

TUD (DSM-5) and

> 10 cigarettes/d
(> 1 year)

Intervention group

of Inclusion smoking Stimulation
criteria

technique
rTMS (iTBS
50 Hz)
rtMS (1 Hz
and 10 Hgz,
with H-coil
for
deepTMS)
tDCS

rTMS (10
Hz)

rTMS (20
Hz)

rTMS (1 Hz)
rTMS (10
Hz, with H-
coil for
deepTMS)

Brain target

Right DLPFC

Right and left
lateral PFC
and insula

Anode F3 /
cathode F4

Left DLPFC

Left DLPFC

Right DLPFC

Right and left
lateral PFC
and insula

Stimulation
parameters

80% MT, 600
pulses  per
session

120% MT,
990 pulses
(10 Hz), 600
(1 Hz)

2 mA for 20
min

100% MT,
3000 pulses
per session

110% MT,
900 pulses
per session
120% MT,
360 pulses
per session
120% MT,
1800 pulses
per session

Number
of
session

13

20

10

10

18

Control group

Sham stimulation
(coil 45° with 60%

SM)

Sham stimulation
(sham coil)

Sham stimulation
(no current)

Sham stimulation
(electrical

stimulation through
hydrogel conductive
electrodes)

Sham stimulation
(sham coil)

Sham stimulation
(sham coil)

Sham stimulation
(sham coil)

Validated
treatment/
psychotherap
yin
combination
with NIBS

Cognitive-
behavioral
therapy

No

No

No

No

Nicotine
replacement
treatment

No

Reported
abstinence
rate 2 4
weeks

3, 6, 12
months

6 months

6 months

3 months

3 months

6 weeks,
3 months

4 and 6
weeks,
4 months
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* Réduction des rechutes (dans les 3-6 mois)

NIBS Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Dieler (Grm) 2014 12 38 10 36 428% 114066 2.30]
Dinur-Klein 2014 9 T4 1 41 54% 499065 37 .98
Ghorbani-Behnan 2014 11 il 2 T0 B3%  AA0[1.26, 23.92] -
Li 2020 3 22 0 20 22% B39[0.35 11647]
Sheffer 2018 8 16 2013 83% 325[083,1274] T
Trojak 20145 5 18 5 19 203%  1.06[0.37 3.04] —
Langen 2021 12 123 30138 118%  4.52[1.31,1565] -
Total (95% CI) 361 338 100.0%  2.40[1.54, 3.73] &»
Total events kil 23
Heterogeneity; Chi#=9.97, df= 6 (P=0.13); F= 40% EI 005 IIII“I 1=|II EDEI

Testfor overall effect £=3.88 (F=0.0001)

Favours [placebo] Favours [NIBS]

Comparison of the point prevalence of smoking abstinence in the mid-term (3 to 6 months) in randomized sham-controlled NIBS
studies (fixed effect model). Note : Dieler 6 months, Dinur-Klein 6 months, Ghorbani-Behna 6 months, Li 3 months, Sheffer 3 months,

Trojak 3 months, Zangen 4 months

Petit et al, 2022
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* Réduction des rechutes (dans les 6 mois)

NIBS Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
Dieler (Grm) 2014 12 28 10 36 ThE% 1.14 (00486, 2.30]
Dinur-klein 2014 g 74 1 41 94% 4.99[0.85 37.99]
Gharbani-Behnan 2019 11 70 2 700 14.8%  a50([1.26 23,97 —_—
Total (95% CI) 182 147 100.0%  215[1.18, 3.90] -‘-
Total events a4 13
Heterogeneity: Chi : 36, df=2(P=007) F=63% O 0 10 00
Testfor overall effect £=2.800(F =0.01) Favours [sham] Favours [NiBS]

Smoking cessation at 6 months:

RR : 1.55 for NRT (95% CI: 1.49 to 1.61),

RR : 1.62 for bupropion (95% CI 1.49-1.76),

RR : 2.24 for varenicline (95%CI: 2.06-2.43)

RR: 1.69 for e-cigarette (95% CI: 1.25-2.27) compared to pcb or no pharmacotherapy

Petit et al, 2022
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*Biais et preuve

Risk of bias domains

Risk of bias assessment for
each included study (robvis
visualization tool)

)
X
X
@
©
@

® @
® @
® @
® @
® O
® @

©
®
@
®
®
®
L

Domains: Judgement
D1: Bias arising from the randomization process.
D2: Bias due to deviations from intended intervention. @ High

D3: Bias due to missing outcome data.
D4: Bias in measurement of the outcome.
D5: Bias in selection of the reported result. . Low

- Some concerns

 ememen T et e |
Importance
f L . . : i< " " ve Absolute
Sty desian Sisk ot bles m“ Sham er TAU " (95% CI)

Sustained abstinence

7 randomised serious 2 not serious not serious serious P strong association 60/361 (16.6%) 23/338 (6.8%) RR 2.40 95 more per
trials all plausible residual (1.54 to 3.73) 1000 HIGH
confounding would (from 37 more
suggest spurious effect, to 186 more)
while no effect was
observed

CI: Confidence interval; RR: Risk ratio
— S t th lity of evid ing GRADEpro for th '
Y T—— ummary of the quality of evidence using pro for the main outcome

b. Wide confidence intervals

Petit et al, 2022



e NIBS/addictions : les études en
g cours au CHU de Dijon

*TabacStim 1 — termineée -
*TabacStim 2 — terminee -
*TabacStim 3

*Redstim (PHRC-N) — terminée -
*Alcostim (PHRC-IR)

*StimNet

*ChemStim

*Cannapsy-stim (PHRCI)
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2o Alcool: réduction de la consommation?

®

tDCS REDStim rTMS ALCOstim

PHRC-N PHRC-IR

* RCT vs placebo * RCT vs placebo

* 13 centres (Fr + Mo) *4 centres (Fr)

* 340 patients * 140 patients

* 10 séances (26 min, 2 *10 séances (10 Hz) / 1
mA) / 1 semaine semaine

* Suivi 6 mois * Suivi 6 mois



1 Stimulation Transcraniene a Courant
e Continu (STCC)

RED Stim

La STCC peut-elle
aider les patients
souffrant d’'un
Trouble de I’'Usage
d’Alcool (TUA) a
réduire leurs
consommations
d’alcool ?




REDstim : design de |"étude

REDStim
*Etude francaise, multicentrique

Randomisée, contrblée (placebo), en double
aveugle, avec des groupes paralleles

*N=340 (octobre 2015 = Janvier 2022)

Treatment phase Assessment phase
(5 days) (24 weeks)

-

-
<} -

10 active
/ /

—— - stimulations - - =
7 7/
over 5 days

Baseline

Screening Alcohol intake reduction?

10 sham
—» stimulations //_ -/ /
over 5 days




Investigateurs du groupe REDstim

Dijon (Pr B. Trojak - coordinateur)
Besancon (Pr P. Vandel)

Bordeaux (Pr M. Auriacombe) .
Bron (Pr B. Rolland)
Clermont-Ferrand (Pr G. Brousse) T\K\”/ &\
Lille (Dr M. Bubrovsky) dmm\i
Limoges (Pr P. Nubukpo) 3
Monaco (Dr D. Szekely) %5\

1.
2.
3.
4.
5.
6.
7.
8.
9.

Montpellier (Pr S. Guillaume) | ‘;
.Nantes (Pr A. Sauvaget) / ii
. Poitiers (Pr W. El-Hage) o
.Semur-en-A (Dr T. Wallenhorst)

. Tours (Pr N. Jaafari)

4
é
e
0
;
g



RED Stim

* Device: Neurostimulateur sans fil StarStim
* Parametres:

Anode F4, cathode F3

2 mA pendant 13 min

X 2 par jour (séparée de 20 min)

* Stimulation: soit active soit placebo

| * Duration: 10 sessions pendant 5 jours
consécutifs
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Criteres d’inclusion

e Adultes souffrant d’'un TUA (DSM-5) léger, modéré ou sévere

e Motivés pour réduire leurs consommations d’alcool

e Au moins une tentative de reduction ou d’abstinence

Criteres d’exclusion

* <6 JFC* dans les 4 dernieres semaines
* Alcool <40 g/jd;<20g/j?

e > 3 jours d’abstience avant l'inclusion
* Score CIWA 210

* Traitement addictolytique récent

*Jour de forte Consommation (JFC) = jour avec alcool 260 g and>240g ?

Atcd de delirium tremens

Autres troubles de l'usage de
substance (nicotine @

Troubles psychiatriques aigus ou
HAM-D > 24

Changement récent de traitement
psychotrope

Contre indiction a la STCC
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RED Stim

Changement dans la CJM et les JFC de la baseline a la
semaine 24 apres traitement

* Consommation Journaliere Moyenne (CIM) =
consommation moyenne sur 28 jours (en g/day)

* Jours de Forte Consommation (JFC) = nombre de jours
avec = 60 g d’alcool pur chez ’'homme et > 40 g chez Ila
femme sur 28 jours

= Résultat co-primaire tel que 0

recommandé (EMA)*
EUROPEAN MEDICINES AGENCY

SICLE NEE MEDICINES HEALT H

*Guideline on the development of medicinal products for the treatment of alcohol dependence. EMA, 2010
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RED Stim

Changement entre la baseline et la semaine 24 apres traitement
dans :

* Changement du niveau de risque selon les criteres de 'OMS

* Proportion de sujets ayant une reduction de 50%, 70%, et90 %
* Proportion of sujets qui parviennent a I'abstinence

* Diminution du niveau de sévérité selon I'echelle ADS

* Diminution du craving (EVA)

* Diminution du score de dépression (HDRS-17)

* Amélioration de la qualité de vie (SF-12)



CHA
70N Analyses statistiques

* Stratégie d’analyses:
- Analyse en Intention de Traiter (ITT)
- Changenement dans CIM/JFC
- Modele Mixte pour Données Répétées (MMDR) — 8 fois
- Données manquantes: Imputation Multiple (IM)*
- Analyses de sensibilité: données observées + cas complets

* Seuil de signification:
- Tous les tests sont unilatéraux (H1: stimulation meilleure)
- Pour la résultat principal: seuil fixé a 1.25% (résultat co- primaire)
- Pour les résultats secondaires : seuil fixé a 2.5%

* Logitiel d’analyse: SAS version 9.4
*Recommandée : Witkiewitz et al. Alcohol Clin Exp Res 2014
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Inersloie

Diagramme de flux

Assessed for eligibility (n=356)

RED Stim

Excluded

A 4

15 Not meeting inclusion criteria

Randomized (n=340)

1 Declined to participate

.| Excluded

"| 2 no consent form

\ 4 (
L

Allocated to intervention (n=169)

= Received allocated intervention (n=168)

= Did not receive allocated intervention
(duplicate) (n=1)

A

Lost to follow-up (n=85)
- Did not show up (n=36)
- Consent withdrawal (n=24)
- Severe adverse event (n=3)
- Other or missing data (n=22)

Analysed :
=Multiple Imputation (n=167)

- 1 exclusion for pregnancy
=Observed Data (n=124) (557 obs.)
=Complete cases (n=67)

Allocation ] \ 4
Allocated to intervention (n=169)
= Received allocated intervention (n=169)

[ Follow-Up J v
Lost to follow-up (n=89)
- Did not show up (n=41)
- Consent withdrawal (n=27)
- Severe adverse event (n=5)
- Other or missing data (n=16)
Analysis ] v
Analysed :

= Multiple Imputation (n=166)

- 2 exclusion for pregnancy

- 1 exclusion for death
= Observed Data (n=129) (544 obs.)
= Complete cases (n=60)
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RED Stim

Evolution dans la CIM et les JFC de la baseline a la semaine
24 post-traitement

CIM jour JFC (jours
Stimulation active (8/jour) y )

VS placebo

Estimation [IC
98.75%]

Estimation [IC

N 98.75%]

p-value p-value

Imputation

- ] - 5 *
Multiple 333 6.8[/;1.4] 0.0314 -2.2[/;-0.1] 0.0107

* Seuil de significativitée de 1.25% pour le résultat co-primaire
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RED Stim

Evolution dans la CIM et les JFC de la baseline a la semaine
24 post-traitement

CIM jour JFC (jours
Stimulation active (8/jour) y )

VS placebo

Estimation [IC Estimation [IC

N 98.75%] pvalue oo ey p-value
Imputation _ . *
Multiple 333 6.8[/;1.4] 0.0314 2.2[/;-0.1] 0.0107
Donnees 253 -62[/:1.4] 00325 -21[/;-02] 0.0072*
observées
Cas complets 127 -5.2[/; 5.5] 0.1375 -0.8[/; 1.9] 0.2576

* Seuil de significativitée de 1.25% pour le résultat co-primaire
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Résultats: données observées

RED Stim

CIM/jour JFC/28 jours

25,00

2 ~-8,5JFC
22.0*

20,00

~ - 35 g/jour

15,00

10,00

5,00

0,00
MO M1 M 2 M 3 M 4 M5 M6 M0 M1 M2 M 3 M4 M5 M 6

*p=0.53 *p=0.83

el Active tDCS == @== Sham tDCS
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Resultats secondaires
RED Stim
Stimulation active Cases observés Cas complets
VS placebo

N Estimation (IC 97.5%)  p-value N Estimation (IC97.5%)  p-value
EVA max 276 0.01079 (/; 0.4530) 0.51915 103 0.28380 (/; 1.0288) 0.77435
OCDS 313 -0.16570 (/ ; 0.7987) 0.3678 103 1.94080 (/ ; 3.7060) 0.98425
50% réduction 253 1.000 (0.639; /) 0.4994 127 0.769 (0.426; /) 0.7857
70% réduction 253 1.187 (0.669 ; /) 0.2784 127 0.900 (0.449; /) 0.6177
CGl-index 301 -0.02567 (/; 0.9313) 0.4694 104 0.6840 (/; 1.7877) 0.8892
ASAT 263 -1.74770 (/ ; 4.7485) 0.29835 114 -2.68660 (/ ; 7.9374) 0.3086
ALAT 265 -1.6620 (/ ; 3.3673) 0.2579 114 -1.60980 (/ ; 5.8243) 0.3343
GGT 266 6.93150 (/ ; 26.1639) 0.76075 117 8.45160 (/; 27.8791) 0.80475
CDT 259 -0.35310 (/; -0.0378) 0.01415 112 -0.23330(/; 0.1316) 0.1039
HDRS 283 -0.18510 (/ ; 0.6754) 0.33615 129 0.83060 (/; 1.9368) 0.93015

MoCA 270 -0.05914 (/; 0.2634) 0.35915 118 0.18450 (/ ; 0.5978) 0.8108
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Active STCC = 222 Placebo = 268
Nombre d’El
n (%) n (%)

Paresthésie 46 (20.7%) 72 (26.9%)

Asthénie 42 (18.9%) 42 (15.7%)

Céphalées 33 (14.9%) 32 (11.9%)
Sensation de brdlure 5(2.3%) 4 (1.5%)
Erytheme 5(2.3%) 2 (0.8%)
Prurit 5(2.3%) 1 (0,4%)

Sort,esd'etudepour ............................ 3 (1 4%) ............................................. 9 (34%) .....................

El
Déces 1 (0.5%) 1 (0.5%)




Etudes Durée du
(patients  traitemen
randomisés) t

S REDSTIM 5
& (n=338) jours

ESENSE 2 24
(n=718) semaines

ESENSE 1 24
(n=604) semaines

Nalmefene

SENSE 24
(n=675) semaines
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% STCC vs nalmefene :
/ |

= Modele Mixte pour Données Répétees = 6 mois
Etudes Durée du Tsa:)uri(igse Type d Résultats - données observés
(patients  traitemen analyse CIM JEC
Iy d’étude o , , _
randomisés) t 5 M6 [% ClI] (9/jour) (jours/mois)
9 REDSTIM 5 1 cog [98'T7T5% 620/;14]  -21[/;-0.2]
% (n=338) jours ' d] p=0.0325 p=0.0072*
ESENSE 2 24 1% PP -5.0[-10.6; 0.7] 1 73':’]'1 a
= i 0 0, — .
(n=718) semaines [95% Cl] p=0.088 p=0.012*
o
% ESENSE 1 24 ) pp -11.0[-16.8; - -2.3[-3.8;-
S (n=604) semaines 46% [95% CI] >-1] 0.8]
g p=0.0003* p=0.0021*
SENSE 24 36.3% PP -3.5[-9.2;2.2] -0.9[-2.1;0.4]
(n=675) semaines =7 [95% CI] p=0.232 p=0.160

ITT: intention de traiter; PP: per protocole
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/

e Modele Mixte pour Données Répétées = 6 mois \
Etudes Durée du Tsa:)uri(igse Type d Résultats - données observés Résultats — imputation
(patients  traitemen détude analyse CIM JEC CIM JFC
randomisés) t 5 M6 [% CI] (g/jour) (jours/mois) (g/jour) (jours/mois)
ITT
8 REDSTIM 5 -6.2[/;1.4] -2.1[/;-0.2] -6.8[/; 1.4] -2.2[/;-0.1]
O . 51.5%  [98.75%
n (n=338) jours cll p=0.0325 p=0.0072* p=0.0314 p=0.0107*
-1.7[-3.1; -
ESENSE 2 24 41% PP -5.0[-10.6; 0.7] 0.4] -29[-85;2.8] -1.0[-2.4;0.3]
= i ° Y = ’ = =
(n=718) semaines [95% Cl] p=0.088 p=0.012* p=0.318 p=0.129
o
< ESENSE 1 24 . PP 110[-16.8;- -23[3.8;- .
< (n=604) semaines 46% (95% CI] 5.1] 0.8] Non réalisée
s p=0.0003* p=0.0021*
SENSE 24 0 PP -3.5[-9.2;2.2] -0.9[-2.1;0.4] L s
(n=675)  semaines 3% [95% CI] p=0.232 p=0.160 Non realisee

ITT: intention de traiter; PP: per protocole
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Discussion

RED Stim

* REDstim = la + grande étude en SCNI jamais réalisée dans le TUA
(la 2éme n=225; la 3éme n=100)

* Un niveau élevé d’abandons et de données manquantes, mais:
- Habituel parmi les TUA
- Seulement 5 jours de stimulation pour 6 mois de suivi

- Réalisée sans mesure visant a renforce observance/motivation
(ex: BRENDA*)

* Réduction des consommations d’alcool dans les 2 groupes (TAC —
35 g/day; - 8.5 HDD), mais statistiguement STCC > placebo (-2.2
HDD)

* BRENDA: designed to enhance medication and treatment compliance; 1) a biopsychosocial evaluation; 2) report of findings 3) empathy; 4) needs; 5) direct advice; and 6) advice



% REDstim: les forces
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STCC:
* Traitement court et bien tolére
* Avec des effets relativement prolongés

Résultats de I'étude:

* Analyses statistiques modernes et recommandées (ITT,
MMDR, IM)

* Les résultats co-primaires sont cohérents entre eux

e Les résultats de I'lM sont cohérents avec les données de
I"analyse de sensibilité
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2 REDstim: les limites

Carlra e

RED Sti
La réduction des consommations: Stim

* =\ les conséquences medicales ou les dommages ?

Dans REDstim:

* Les complications de l'alcool ne sont pas directement
mesurées

e Statistiquement significatif, ... cliniguement pertinent?

* Le biais d’attrition ne peut pas étre exclu (sorties
d’étude > 51% a M6)

* Les résultats n‘ont pas été obtenus sur une population
cible (ex: patients avec un risque élevé)
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Conclusion

— | REDStim
* Le taux d'attrition élevé limite |a portée de nos

conclusions

* Toutefois, un effet significatif sur la consommation
d'alcool sur 6 mois a été observée apres seulement 5
jours de STCC

* Nos résultats confirment le potentiel prometteur de
la STCC dans le TUA



Merci de votre attention
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