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BACKGROUND & INTRODUCTION

Substance use disorders (SUDs) represent a significant public health challenge, with recent data revealing an alarming increase in prevalence. In 2020, approximately 40.3 million individuals aged 12 and older in the United States
experienced a SUD, a figure that rose to 48.7 million by 2022. Approximately eight million of these individuals had concurrent alcohol and drug use disorders. SUDs frequently coexist with mental health disorders such as anxiety and
depression, which affect approximately 20% of patients with SUDs. However, the complications associated with SUDs extend beyond psychological issues, impacting various aspects of life including work and relationships, and leading to
severe health problems.

Current treatment modalities for SUDs encompass detoxification, cognitive and behavioral therapies, and pharmaceutical interventions. Despite these options, several challenges hinder effective treatment, including high relapse rates,
high cost of medication and therapy, and an insufficient number of healthcare facilities and professionals across the United States (U.S.). In addition, the stigma associated with SUDs and mental health challenges often prevents individuals
from seeking professional help, with many attempting to self-manage their conditions. Although stigmatizing attitudes have been slow to dissolve, these retributive viewpoints have been giving way to a cultural and medical consensus that
addiction is a treatable chronic disorder of the brain.

A multi-dimensional approach to treating SUDs involves a combination of pharmacological, behavioral, psychosocial, and neuromodulation interventions; however, the aim of the present review is to provide an update on TMS as a
therapeutic intervention for SUDs. This review provides evidence of TMS interventions targeting specific brain regions and delves into how this approach modulates the underlying neurobiological mechanisms and circuitry implicated in
addiction and SUDs. We further analyze and review randomized clinical trials (RCTs) that show efficacy for various protocols such as repetitive, single-pulse, and paired-pulse TMS as wells as theta burst stimulation in SUDs. Finally, we
discuss the integration of neuroimaging to uncover functional connectivity changes in the brain and identify potential biomarkers that predict TMS treatment response.

RESULTS & DISCUSSION: PATHOPHYSIOLOGY, TMS PROTOCOLS, RANDOMIZED CONTROLLED TRIALS, & NEUROIMAGING
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