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Editorial on the Research Topic
 Basic and clinical research on neurostimulation techniques in major depressive disorder




Major depressive disorder (MDD), which is distinguished by symptoms such as diminished mood, cognitive deceleration, and decreased volitional engagement, has impacted a staggering 221 million individuals globally in 2020 (equating to 3,152.9 cases per 100,000 people) (1). Despite the escalating prevalence rates and substantial burden associated with this condition, the efficacy of depression treatment remains unsatisfactory. Conventional first-line interventions, encompassing psychotherapy and pharmacotherapy, merely attain approximately a 50% remission rate (2). Neuromodulation techniques, including transcranial magnetic stimulation (TMS), Electric convulsive therapy (ECT), vagus nerve stimulation (VNS), deep brain stimulation (DBS), transcranial alternating current stimulation (tACS), as well as the promising transcranial photobiomodulation (PBM), and transcranial ultrasound stimulation (TUS), is a biomedical engineering technology that modulates signal transmission within the nervous system, thereby regulating neuronal activity and neural networks. This technology, employing invasive or non-invasive approaches, utilizes physical or chemical methods such as electricity, magnetism, light, and ultrasound to induce specific changes in brain functions (3). Consequently, neuroregulation serves as an effective therapeutic approach for nervous system diseases and a valuable tool for investigating neural circuits and analyzing brain region functions. This Research Topic centers on the clinical advancements in the application of widely utilized neural stimulation techniques, namely ECT, tACS, and repetitive TMS (rTMS), for the management of depression.

In this Research Topic, Deng et al. conducted a cross-sectional survey in South China, utilizing a small sample size of 92 patients diagnosed with MDD and their respective caregivers (n = 92). The objective of the study was to examine the knowledge and attitudes of patients and caregivers toward ECT. The findings revealed that caregivers reported receiving more comprehensive information regarding the therapeutic effects (50.0 vs. 44.6%), side effects (67.4 vs. 41.3%), and risks (55.4 vs. 20.7%) of ECT compared to patients. Furthermore, a significant proportion of patients (62.0%) encountered adverse effects, with memory impairment being the prevailing complaint. Ultimately, the authors recommend that healthcare professionals establish a comprehensive health education initiative prior to administering ECT, ensuring that patients and their caregivers possess a precise comprehension of the treatment procedure, its therapeutic benefits, and potential adverse reactions.

In another study, Wang et al. conducted a study to investigate the impact of ECT on depressed patients exhibiting suicidality, utilizing resting-state functional magnetic resonance imaging (rs-fMRI). A total of 26 depressed patients with suicidality were subjected to rs-fMRI both prior to and following 8–12 sessions of ECT. The assessment of whole brain function involved the measurement of amplitude of low-frequency fluctuations (ALFF), fractional amplitude of low-frequency fluctuations (fALFF), and regional homogeneity (ReHo). At the outset, it was observed that patients displayed diminished ALFF in the right postcentral and precentral gyrus, along with reduced fALFF in the right supramarginal and postcentral gyrus, left superior frontal gyrus (SFG), as well as the superior and middle temporal gyrus, in comparison to the control group consisting of healthy individuals. Subsequent to ECT, a noteworthy augmentation in fALFF was observed in the left SFG and orbital frontal cortex (OFC), which exhibited a significant inverse correlation with the decline in depression scores. According to their findings, it is believed that the left SFG and OFC could potentially have a significant impact on the mechanism of ECT for addressing suicidality. The observed reduction in fALFF in the left SFG and OFC may serve as a plausible mechanism by which ECT effectively alleviates suicidality in individuals suffering from depression.

A randomized controlled trial (RCT) conducted by Pan et al. aimed to examine the impact of rTMS on cognitive function among elderly individuals diagnosed with late-onset depression (LOD). The study involved the administration of either active or sham rTMS targeting the left dorsolateral prefrontal cortex, with a frequency of 10 Hz rTMS and an intensity set at 120% of the motor threshold. Cognitive function assessments were conducted at baseline, the conclusion of the 4-week treatment period, and during the 4-week follow-up period. The findings of this study indicate that rTMS may have a positive impact on cognitive functioning, specifically immediate memory and attention, in patients with LOD. These results suggest that incorporating rTMS into the treatment options for LOD in clinical practice could be beneficial. However, it is important to exercise caution when interpreting these findings due to the relatively small sample size, which limits the ability to conduct subgroup analysis or generalize the results to a larger population.

Finally, Zheng et al. conducted a meta-analysis of RCTs to comprehensively examine the therapeutic efficacy and tolerability of tACS in the treatment of individuals diagnosed with MDD. The study included a total of four RCTs, encompassing five active treatment arms, which involved 224 participants diagnosed with MDD. The participants were divided into two groups: those receiving active tACS (n = 117) and those receiving sham tACS (n = 107). The meta-analysis of depressive symptoms following tACS administration revealed a significant advantage of active tACS over sham tACS. Further research is necessary to confirm the efficacy and safety of tACS in ameliorating depressive symptoms among depressed patients.

In conclusion, the articles encompassed within this topic contribute supplementary evidence derived from clinical research endeavors to the existing body of literature concerning neurostimulation techniques in MDD. Nevertheless, forthcoming investigations ought to prioritize the resolution of the subsequent concerns. Firstly, the refinement of therapeutic targets and stimulation parameters necessitates further attention, a task that could be enhanced through the utilization of neuroimaging and electroencephalography (EEG) methodologies. Secondly, the utilization of neurostimulation techniques is hindered by various factors, including the adverse effects and limited convenience associated with these methods. For instance, ECT may result in temporary memory impairment, TMS exhibits a short-lived therapeutic effect, and both DBS and VNS necessitate the implantation of stimulators. Lastly, the underlying treatment mechanism remains unclear; however, employing animal models of mental disorders, molecular biology, neuroimaging, and electrophysiological techniques may contribute to a more comprehensive comprehension of the principles governing neurostimulation techniques.


Author contributions

CL: Writing—original draft. NZ: Writing—review and editing. YD: Supervision, Writing—review and editing.



Acknowledgments

We thank the authors for their cutting-edge works and also express our gratitude to all the reviewers for their generously devoted time and highly valuable comments. Finally, we hope that the reader will enjoy these articles.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

 1. Santomauro DF, Mantilla Herrera AM, Shadid J, Zheng P, Ashbaugh C, Pigott DM, et al. Global prevalence and burden of depressive and anxiety disorders in 204 countries and territories in 2020 due to the COVID-19 pandemic. Lancet. (2021) 398:1700–12. doi: 10.1016/S0140-6736(21)02143-7

 2. Sinyor M, Schaffer A, Levitt A. The sequenced treatment alternatives to relieve depression (STAR*D) trial: a review. Can J Psychiatry. (2010) 55:126–135. doi: 10.1177/070674371005500303

 3. Conroy SK, Holtzheimer PE. Neuromodulation strategies for the treatment of depression. Am J Psychiatry. (2021) 178:1082–88. doi: 10.1176/appi.ajp.2021.21101034







OPS/images/crossmark.jpg
(®) Check for updates





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Basic and clinical research on neurostimulation techniques in major depressive disorder



		Author contributions



		Acknowledgments



		Conflict of interest



		Publisher's note



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

Editorial: Basic and clinical
research on neurostimulation
techniques in major depressive
disorder





OPS/images/logo.jpg
& frontiers | Frontiers in Psychiatry





