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Do We Have Any FDA (ANSM/HAS) Approved 
Brain Stimulation Treatment for Addiction?



How Many Clinical Approvals We Have for 
Brain Stimulation in Psychiatry?
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Craving (Cue Induced)
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Drug     > Neutral



-2.93        2.93

Brain Response to Drug Cues (Cue Reac3vity)

P value: uncorrected 0.001, FDR corrected 0.002 

(Ekh%ari, et al., 2021)





Non-Invasive Brain Stimulation (NIBS) Interventions

tUS (Ultrasound) TMS (Magnetic) tES (Electric)



tUS (Ultrasound) TMS (Magne6c) tES (Electric)

Where to Target with Brain S:mula:on Interven:ons?



Where to Target with Brain Stimulation Interventions?





Brain Lesions in People Who 
Stopped Smoking (Remission) vs. Those Who Didn’t Quit



Brain Lesions in People Who 
Stopped Smoking (Remission) vs. Those Who Didn’t Quit



Brain Lesions in People Who 
Stopped Smoking (Remission) vs. Those Who Didn’t Quit





Network-based Pathophysiology



Brain Lesions in People Who 
Stopped Smoking (Remission) vs. Those Who Didn’t Quit



Brain Lesions in People Who 
Stopped Smoking (Remission) vs. Those Who Didn’t Quit



ReplicaAon of Results in Alcohol Use Disorder MMPI Alcoholism Risk





-2.93        2.93

Brain Response to Drug Cues (Cue Reactivity)

P value: uncorrected 0.001, FDR corrected 0.002 

(Ekh%ari, et al., 2021)

Lesion Study ResultsBrain Connec:vity Results



“rsFC between the 
le= centromedial amygdala and 
ventromedial prefrontal cortex/
rostral anterior cingulate cortex 

predicts relapse”

Cue Reactivity  Connectivity





First FDA Approval in Addiction July 2020







Brain Lesion Map
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Colleen Hanlon MPFC Target

Lesion Study Results



Non-Invasive Brain S:mula:on (NIBS) Interven:ons

Conventional TMS



tES: Transcranial Electrical Stimulation





Right Anode (+)LeJ Cathode (-)



Right Anode (+)LeJ Cathode (-)



Right Anode (+)LeJ Cathode (-)

(Soleimani, et al., unpublished)

Lesion Study Results









How to Optimize Stimulation in the Individual Level?

rTMS Received FDA Approval for Depression in 2008













“rsFC between the 
le= centromedial amygdala and 
ventromedial prefrontal cortex/
rostral anterior cingulate cortex 

predicts relapse”

Cue Reac:vity  Connec:vity





















Proposed Pipeline for IndividualizaKon



DLPFC as a Target
Cue Reactivity  Connectivity



Cue Reactivity  Connectivity
Top-Down Regulation

Fischer, et al., 



Frontoparietal SKmulaKon
With Transcranial AlternaAng Current SAmulaAon (tACS)



Ghazaleh Soleimani



Drug Cue Reac+vity Task-based Connec+vity (PPI)



RoI to Whole Brain Task-based Connec+vity 
(PPI)

R



Electrode Placement for the Parietal Node



Electrode Placement for the Parietal Node



RoI to RoI Task-based fMRI Connec+vity





How to OpAmize SAmulaAon in the Individual Level?













Closed Loop tES fMRI

(Soleimani, et al., under review)
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Future of Psychiatry with
MRI and Brain SKm?
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Take Home Notes

• What is tES and TMS!



How Many FDA 
Approvals We 
Have for Non-
Invasive Brain 
Stimulation in 

Psychiatry?



How Many FDA 
Approvals We 
Have for Brain 
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Psychiatry?



Take Home Notes

• What is tES and TMS!
• Cue Induced Craving 
• Growing Body of tES/TMS Studies in Addic:on
• Brain S:mula:on Targets for Addic:on







Second Revision in



Take Home Notes

• What is NIBS!
• Cue Induced Craving 
• Growing Body of NIBS in Addic:on
• NIBS Targets for Addic:on
• Large Interindividual Variability 



Take Home Notes

• What is NIBS!
• Cue Induced Craving 
• Growing Body of NIBS in Addiction
• NIBS Targets for Addiction
• Large Interindividual Variability 
• sMRI and fMRI to Inform the Stimulation Parameter
• Potentials for Individualized Interventions
• Future of Interventional/Precision Psychiatry
• Neuroscience-informed Patient Education









Take Home Notes

• What is NIBS!
• Cue Induced Craving 
• Growing Body of NIBS in Addiction
• NIBS Targets for Addiction
• Large Interindividual Variability 
• sMRI and fMRI to Inform the Stimulation Parameter
• Potentials for International Collaboration
• Future of Interventional Psychiatry with MRI and NIBS
• Neuroscience-informed Patient Education
• Networking Activities INTAM and ISAM NIG
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