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A B S T R A C T

Background: Noninvasive brain stimulation is typically delivered once daily, but accelerated protocols delivering multiple daily treatments have re-emerged to 
shorten time to clinical improvement.
Methods: At the Neuroscience School of Advanced Studies Non-Invasive Brain Stimulation Challenge Workshop (Crans-Montana, Switzerland, October 21-24, 2025), 
we reviewed the literature on accelerated protocols across noninvasive brain stimulation modalities such as electroconvulsive therapy (ECT), transcranial magnetic 
stimulation (TMS), transcranial electrical stimulation (tES), transcranial vagus nerve stimulation (tVNS), and transcranial focused ultrasound (tUS). Accelerated 
protocols were defined as multiple daily treatments (≥2/day).
Results: Accelerated ECT protocols date back to the 1960s, when multiple seizure inductions per day produced more rapid clinical improvement but greater cognitive 
adverse effects. Accelerated TMS protocols emerged in the mid-2000s and gained popularity in the late 2010s, when protocols delivering more than three treatments 
per day began to show faster antidepressant effects. Accelerated protocols with other modalities or for indications other than major depressive disorder are in early 
stages.
Discussion: Accelerated protocols may reduce response latency without diminishing response magnitude. However, the durability of accelerated protocols remains 
unclear, and systematic exploration of parameter space across modalities is needed.

1. Introduction

Noninvasive brain stimulation is commonly prescribed for in
dividuals with acute, severe, or treatment-resistant neuropsychiatric 
illness [1]. Protocols vary by modality but typically involve one treat
ment per day, with clinical benefits emerging over weeks-to-months 
(Table 1). Interest has recently shifted toward accelerated protocols, 
which aim to compress treatment schedules to achieve comparable or 
greater benefit in less time.

We define accelerated protocols as those delivering two or more 
treatments per day (≥2/day) [2], though spacing, dosing, and tolera
bility vary across modalities. This definition focuses on treatment 
schedule rather than other parameters. Protocols that retain once daily 
treatment schedules but modify targeting [3,4], pulse timing [5], stim
ulus dosing [6], or augmentation strategies [7,8] are therefore not 
considered “accelerated” here; related strategies that increase total 
stimulation dose over shorter intervals are discussed for context.

Accelerated protocols offer both clinical and scientific advantages. 
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Clinically, rapid-acting treatment could reduce suffering, suicide risk, 
caregiver burden, and resource utilization. Accelerated protocols may 
also expand access to treatment in acute care or community settings. 
Scientifically, accelerated protocols allow cumulative dose and treat
ment spacing to be varied over short intervals. This framework is 
valuable for defining dose-response relationships, measuring parametric 
circuit alterations, and investigating plasticity-related effects.

In this narrative review, we summarize accelerated protocols for 
electroconvulsive therapy (ECT), TMS, and other neuromodulation 
modalities. The review emphasizes shared principles of accelerated 
stimulation across modalities and identifies opportunities for future 
research. This manuscript reflects an expert consensus that emerged 
from a targeted literature review and discussion at the Neuroscience 
School of Advanced Studies Non-Invasive Brain Stimulation Summit 
(Crans-Montana, Switzerland, October 21-24, 2025). It is dedicated to 
Summit co-director Nolan R. Williams, MD, who died on October 8, 
2025 [9]. His work contributed to growing interest in accelerated pro
tocols [10–12].

2. Electroconvulsive therapy

Electroconvulsive therapy (ECT) provides historical precedent for 
accelerated delivery, although its clinical application differs from 
contemporary practice.

Accelerated ECT dates back to the 1940s, when consecutive daily 
treatments were recommended for mania and catatonia [13,14]. These 
recommendations influenced “regressive ECT,” a treatment for schizo
phrenia that involved multiple seizures within a single day. Some studies 
suggest that regressive ECT was more effective than single treatments 
administered two or three times per week [15–18]. This strategy was 
later formalized as multiple-monitored ECT (MMECT), which involved 
two to eight seizures during prolonged anesthesia or during repeated 
anesthetic inductions within a single day [19–21]. Seizure onset and 
offset were “monitored” with electroencephalography (EEG), an 
approach not yet routine for conventional ECT. Relative to conventional 
ECT, MMECT reduced length of stay and produced similar benefits on a 
shorter timescale [22–25]. However, it was discouraged because of 
greater acute cognitive impairment, progressively longer seizure dura
tions, and rare reports of status epilepticus [22,25,26]. Some of these 
adverse events were likely worsened by treatment parameters now 
known to worsen cognitive effects, including bilateral electrode 

placement, sinewave stimulus, and non-individualized dosing [27]. 
MMECT has not been revisited using contemporary approaches such as 
right unilateral ultrabrief-pulse stimulation with individualized dosing 
[6,26,28,29].

Modern ECT is usually delivered once daily, so speed-tolerability 
tradeoffs are determined by weekly rather than daily frequency. 
Thrice-weekly treatment, common in the United States, produces faster 
improvement but more cognitive adverse events than the twice-weekly 
schedule used in Europe and elsewhere; once-weekly ECT is not rec
ommended for acute treatment [28–33]. Higher stimulus intensity 
relative to seizure threshold is another strategy that has been explored as 
a way to accelerate response, with randomized trials showing faster 
improvement in MDD and schizophrenia [6,30–32].

Longitudinal changes in ECT practice should be interpreted in the 
context of shifts in patient population. ECT was introduced before 
modern psychopharmacology and was therefore administered earlier in 
the course of illness. Today, it is typically reserved for individuals with 
multiple treatment failures, including TMS and esketamine. As resis
tance to prior treatments has increased, acute courses have become 
longer and relapse rates after response have risen [33,34]. These trends 
strengthen the rationale for revisiting accelerated ECT using optimized 
dosing parameters.

3. Transcranial magnetic stimulation

Accelerated TMS has the most developed evidence base among 
noninvasive modalities, including randomized trials and regulatory 
clearance.

3.1. Major depressive disorder

Accelerated TMS (aTMS) is most extensively studied in MDD and has 
achieved regulatory clearance and clinical billing pathways [35,36]. 
Prior reviews have summarized the literature from 2007 to 2024 [2,37,
38], encompassing early multi-session protocols and later trials such as 
the Stanford Neuromodulation Therapy (SNT) open-label [12] and 
randomized [11] trials that contributed to Food and Drug Administra
tion (FDA) clearance of a TMS system [35] and Current Procedural 
Terminology (CPT) billing codes for connectivity-guided aTMS [36]. In 
these studies, SNT consisted of 10 hourly sessions of 1800-pulse inter
mittent theta burst stimulation (iTBS) delivered over five consecutive 
days (i.e. 50 sessions) using individualized connectivity-guided target
ing, at 90% resting motor threshold adjusted for scalp-to-cortex dis
tance. Here, we highlight notable developments in aTMS since 2024.

Two reports extend the SNT findings. In an abstract describing three- 
month SNT outcomes (n = 46), 37% and 32.6% of the intention-to-treat 
sample met response and remission criteria, respectively. Among acute 
responders, 43.2% maintained response and 46.9% maintained remis
sion [39]. This modest durability suggests that retreatment strategies or 
protocol refinements may be necessary [40]. A separate clinical trial 
from the same group (n = 48) demonstrated antidepressant efficacy 
(50% remission with active vs 20.8% with sham) while identifying left 
anterior cingulate cortex beta power as a candidate pretreatment 
biomarker of response [41].

No independent group has yet validated the proprietary SNT tar
geting algorithm, which aims to stimulate the left dorsolateral prefrontal 
cortex region most anticorrelated to the subgenual cingulate cortex. 
However, multiple groups are replicating other protocol elements such 
as delivery schedule. Ongoing work is also examining the relative 
contribution of components, including daily session number [42] and 
connectivity-based targeting [43].

To examine dose-response relationships, we plotted sessions per day 
against total aTMS sessions, stratified by stimulation frequency and 
sample size (Fig. 1). No clear dose-response relationship emerged; a 
greater number of sessions did not consistently translate into better 
outcomes. This pattern suggests interaction with factors not captured in 

Table 1 
Conventional protocols for the treatment of MDD with noninvasive brain stim
ulation interventions.

Intervention Conventional protocol Marker for individual dosing

ECT Once daily two to three 
times a week for 6-15 
sessions[27, 164]

Seizure threshold (ST) 
5-6x seizure threshold for 
right unilateral 
1.5-2x seizure threshold for 
bilateral 
Seizure threshold is dynamic 
and increases over course of 
treatment

TMS Once daily, 5 days a week 
for 36 sessions [161, 164]

Motor threshold (MT) 
80-120% motor threshold 
depending on protocol

tES (tDCS, tACS) Once daily, 5 days a week 
for ~30 sessions

Under investigation

tVNS Under investigation Under investigation 
(in infants there is change in 
heart rate)

tFUS for 
neuromodulation

Under investigation Under investigation

ECT, electroconvulsive therapy; TMS, transcranial magnetic stimulation; tES, 
transcranial electrical stimulation; tDCS, transcranial direct current stimulation; 
tACS, transcranial alternating current stimulation; tVNS, transcutaneous vagus 
nerve stimulation; tFUS, transcranial focused ultrasound stimulation.
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these variables, such as individualized targeting. An open-label study 
leveraging scalp-based targeting reported a 50% response rate one 
month after treatment [44], lower than the corresponding rates in the 
original open-label SNT cohort (90% across timepoints, 70% at one 
month) [12]. Although no head-to-head trials of connectivity-versus 
scalp-based aTMS have been published, naturalistic data suggest 
improved outcomes with connectivity-based (78% versus 66% response 
rate, respectively) [45]. A double-blind randomized trial is needed.

Several aTMS trials have deviated from the SNT protocol. In a ran
domized trial (n = 100), active aTMS with a schedule of three 1200 pulse 
iTBS sessions per day for 15 weekdays (30-min spacing, 100% motor 
threshold, modified Beam F3 targeting) was superior to sham aTMS for 
MDD (Hamilton Depression Rating Scale 57.7% versus 31.87%, Cohen's 
d = 0.65) [46]. Separation between active and sham aTMS emerged late, 
consistent with prior aTMS trials in which clinical improvement 
continued after treatment ended [11].

A different line of work has introduced a one-day protocol (i.e., 
Optimized Neuroplastogen-Enhanced technique in Depression (ONE-D) 
combining off-label of d-cycloserine (125 mg) and lisdexamfetamine 
(20 mg) prior to 20 iTBS sessions (600-pulses each, 30-min spacing, 
120% MT, modified scalp-based targeting approach) [47,48]. Pre
liminary open-label results suggest rapid antidepressant effects lasting at 
least 12 weeks, but these findings require cautious interpretation given 
the absence of control conditions, plasticity measures, and independent 
replication.

Finally, a BrainsWay-sponsored non-inferiority trial found that an 
accelerated H1 coil protocol (five sessions per day for six days within 
two weeks) produced faster clinical improvement but similar final out
comes compared to standard once-daily H1 coil treatment. The primary 
endpoint is currently available in preprint form [49], with secondary 
patient-reported outcomes reported in a peer-reviewed publication 
[50].

3.2. Is the “Lawfulness” of daily TMS for MDD preserved in aTMS?

Large patient registries of conventional once-daily TMS have iden
tified several consistent observations that should be tested in accelerated 
protocols. First, longer treatment courses are associated with higher 
response and remission rates, with no clear plateau effect [51]. Evidence 
for a similar relationship in aTMS is limited and does not address pa
rameters such as pulse dose, intersession interval, or coil orientation [2,
52–54].

Second, the greatest symptom improvement during once-daily TMS 
typically occurs in the first ten sessions, with an average of 3% reduction 
per session [51]. Despite this trend, lack of early response does not ul
timately predict non-response to conventional once-daily TMS [55]. 
Many individuals who do not initially improve will respond with further 
treatment. It is unclear why the degree of improvement per session is 
reduced after the first ten sessions, why there is a potential nadir effect, 
or whether it is possible to accurately estimate daily improvement with a 
questionnaire that has a 1-2 week recall window. In accelerated 

protocols, clinical effects may continue to emerge after treatment 
completion. Choice of assessment time points is therefore critical.

Fourth, scalp-based targeting with once daily TMS introduces spatial 
variability that may obscure symptom-specific changes that emerge 
when target location is considered [56,57]. Similar results would likely 
occur with aTMS guided by scalp-based targeting rather than by indi
vidual- or group-level, connectivity-based targeting.

Fifth, biological sex and age influence once-daily TMS outcomes, 
with greater average benefits observed in females and older adults [58]. 
Proposed explanations for the sex difference include shorter prefrontal 
scalp-to-cortex distance, greater prefrontal gray matter density and 
gyrification, and higher estradiol levels [59,60]. It is unclear if these 
biological sex and age trends will emerge from aTMS that alters dose, 
targeting, and other metrics.

3.3. Bipolar disorder

Two randomized trials (n = 24 and n = 13) using SNT-like protocols 
reported large antidepressant effects without treatment-emergent hy
pomania or mania in individuals with treatment-resistant bipolar 
depression [61,62]. In the larger trial, 5-day remission rates were 50% 
with active aTMS and 0% with sham aTMS (Cohen's d = − 2.19 at 4-week 
follow-up). The study employed seedmap-guided targeting with e-field 
optimization, indicating that leveraging connectivity-based targeting 
can be used in this patient population.

3.4. Schizophrenia

aTMS has been explored for negative symptoms and auditory hal
lucinations in schizophrenia, although the evidence base remains 
limited and heterogeneous. Twice-daily iTBS to the left DLPFC or cere
bellar vermis over 5-14 days (10-20 sessions total) has produced mixed 
effects on negative symptoms, with some studies reporting acute 
[63–66] and sustained [67] improvements and others reporting no 
active-sham differences [68,69]. Stimulation of the left temporoparietal 
junction or superior temporal sulcus (2 sessions per day for 2-5 days) has 
produced variable reductions in auditory hallucinations across case se
ries [70–72], crossover designs [73,74], and sham-controlled trials 
[75–77].

Recent studies have increased treatment density or personalized 
circuit-based targeting. An open-label trial (n = 19) delivered 16 ses
sions over 4 days to the left DLPFC (8000 pulses/day; 32,000 total), 
producing a 68% response rate (≥20% improvement) and significant 
reductions in negative symptoms that persisted for at least 2 weeks 
(PANSS-N: 26.32 to 22.05, p < 0.001) [78]. A randomized trial (n = 80) 
delivered 40 sessions over 2 weeks to the left DLPFC region functionally 
connected to the ventral tegmental area, reducing negative symptoms at 
4 weeks versus sham (p < 0.001, Cohen's d = 0.83) [79]. Individualized 
approaches are also under investigation, including a transdiagnostic 
protocol targeting a causally defined rostromedial prefrontal circuit [80,
81] and a connectivity-guided 1Hz stimulation protocol that yielded a 

Fig. 1. Relationship between accelerated TMS parameters and treatment response.
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number needed to treat of 3.5 in a preprint [82].
Taken together, these studies suggest that aTMS protocols were 

generally well tolerated by individuals with psychosis. Common adverse 
events included transient headache, neck discomfort, and local stimu
lation site pain. However, rare cases of mania or transient symptom 
exacerbation underscore the need for close monitoring. Larger 
controlled studies are needed to optimize stimulation parameters, 
confirm durability, explore symptom specificity, and define patient- 
selection criteria [83].

3.5. Obsessive compulsive disorder

A systematic review and meta-analysis of six randomized controlled 
trials found that active aTMS significantly reduced OCD (SMD 0.63) and 
depressive symptoms (SMD 0.52) and increased treatment response 
rates (OR 4.28) relative to sham aTMS. Adverse effects were more 
common with active aTMS (OR 5.16) but were reported as mild, and 
dropout rates were similar between groups (OR 0.74). However, only 
the antidepressant effects remained significant on longer-term follow-up 
[84].

3.6. Other indications and uses

Current studies are investigating aTMS for anorexia nervosa [85] and 
using aTMS as a causal probe of brain circuits underlying trans
diagnostic and diagnosis-specific behaviors [80].

4. Other modalities

For other modalities, evidence for accelerated protocols is limited 
and largely preliminary.

4.1. Transcranial electrical stimulation

Transcranial direct current stimulation (tDCS) and transcranial 
alternating current stimulation (tACS) are forms of transcranial elec
trical stimulation (tES) that deliver electric current through scalp elec
trodes [86–88]. These modalities are safe, portable, and relatively 
inexpensive [89–92], and may be well suited for repeated or 
home-based delivery.

Among tES modalities, tDCS is the most extensively studied. The FDA 
recently cleared a home-based tDCS system for MDD using a conven
tional once-daily dosing schedule (2 mA, 36 sessions over 10 weeks) 
[93]. Notwithstanding this regulatory milestone, the clinical effects of 2 
mA daily tDCS remain modest relative to the clinical effects of TMS and 
ECT. The largest and most recent patient-level meta-analysis (k = 18, N 
= 1246) found small but statistically significant antidepressant effects 
(Hedges’ g = 0.24, 95% CI 0.11–0.35) and response rate (odds ratio 
1.33, 95% CI = 1.04-1.72) for active versus sham tDCS [94]. Effect es
timates were slightly larger in an earlier patient-level meta-analysis with 
fewer studies and greater uncertainty [95].

Several features of tDCS complicate the development of accelerated 
protocols. First, there is no immediate physiological marker analogous 
to the TMS motor threshold or the ECT seizure threshold with which to 
guide individualized dosing or enable iterative dose adjustments across 
sessions. This limitation may be particularly relevant in accelerated 
protocols, where closely spaced sessions may benefit from real-time 
adjustment of stimulation parameters. MRI-based current-flow 
modeling has been used to personalize dosing, but it is resource- 
intensive and uncommon. Second, deviations from standard protocols 
may increase the risk of skin irritation or burns [96,97].

Clinical neurophysiology studies suggest that the temporal spacing of 
tDCS treatments is critical for accelerated protocols. In healthy adults, 
the effects of two tDCS sessions depend on the inter-session interval, 
with approximately 20-min spacing associated with longer lasting 
excitability changes compared to shorter or longer intervals [96,97]. 

Data of multiple (e.g. 3 or more) tDCS sessions a day on neurophysio
logical metrics or imaging metrics is limited.

Clinical feasibility of these accelerated or “spaced” tDCS has been 
tested in small trials. In an open-label study, five daily sessions (2 mA, 
20 min each, spaced 20 min apart) over two weeks (50 sessions total) 
was well tolerated, with mild contact dermatitis that resolved by follow- 
up [98]. Depression symptoms improved over time, although random
ized trials are needed to determine clinical efficacy and assess blinding. 
Ongoing work is exploring alternative strategies to increase dose (e.g., 
4-6 mA) and refine targeting (e.g., high-definition arrays) [99–103], 
although these approaches are distinct from acceleration per se.

Relative to tDCS, accelerated tACS has been less extensively studied. 
Most studies are small and open label, although there are two sham- 
controlled trials in schizophrenia [104,105] and one large sham 
controlled trial for MDD [106]. The largest study to date is a triple-blind, 
fully remote, randomized controlled trial comparing active versus sham 
accelerated tACS in adults with MDD (n = 225). Active treatment pro
duced a small but statistically significant advantage at 1 week, and 
higher response rates at 4 weeks [107].

4.2. Vagus nerve stimulation

Vagus nerve stimulation (VNS) was initially developed as an invasive 
intervention requiring surgical implantation of a pulse generator with 
electrodes placed on the cervical vagus nerve. Recently, non-invasive 
approaches enabled stimulation at the auricular and cervical branches, 
as well as at peripheral targets near end organs. Accelerated protocols 
have rarely been studied with these noninvasive paradigms, but two 
proof-of-concept studies warrant discussion.

The open label iWAVE study delivered accelerated transcutaneous 
auricular VNS (taVNS) without pairing stimulation to a specific behav
ioral task [108]. Ten inpatient adults with depression or anxiety were 
assigned to either three 30-min sessions per day for three consecutive 
days or nine sessions within a single day. Both schedules were safe, 
feasible, and effective at reducing depression and anxiety in this small 
sample.

The second study leveraged an FDA-cleared rehabilitation strategy in 
which VNS is paired with a behavior to promote activity-dependent 
plasticity [109]. In an open-label pilot trial, taVNS was administered 
during bottle feeding in infants with feeding difficulty [110]. This study 
advanced prior work demonstrating that once daily taVNS facilitates 
oromotor learning in infants with oral feeding dysfunction associated 
with prematurity or brain injury [111,112]. Infants (n = 21) receiving 
stimulation during two daily feeding sessions for 2-3 weeks showed 
increased feeding volumes relative to the pre-intervention period. More 
than half achieved full oral feeds in a shorter time than a historical 
cohort treated with once daily taVNS (median 7 versus 12.5 days, p <
0.05), indicating that higher session density may accelerate response 
time [110].

4.3. Transcranial focused ultrasound

Transcranial Ultrasound Stimulation (tUS) is an emerging technique 
with substantial promise for noninvasive modulation of deep brain 
structures. Unlike high-intensity focused ultrasound (HIFU), which 
produces thermal ablation for therapeutic purposes, tUS uses lower ul
trasound intensities to modulate ongoing neural activity reversibly. The 
mechanisms underpinning tUS modulatory effects remain under inves
tigation and likely involve activation of mechanosensitive ion channels 
[113,114].

Multiple proof-of-principle, single-session studies in healthy partic
ipants demonstrate that tUS can alter regional neural activity, functional 
connectivity [115–119], and behavior across several domains [120,
121]. These effects depend on stimulation site, brain state, acoustic 
parameters [113], and rigorous control of potential confounds [122]. 
However, the absence of a simple physiological marker - analogous to 
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seizure threshold in ECT or motor threshold in TMS – complicates dose 
selection and outcome interpretation.

Clinical applications are at an early stage, with no established pro
tocols beyond single session feasibility studies [121,123]. The devel
opment of validated treatment frameworks is required before testing 
accelerated protocols [124]. A small, open-label study targeting bilat
eral nucleus accumbens reported acute craving reductions in individuals 
with severe opioid and other co-occurring substance use disorders that 
persisted for 90 days [125]. The same group reported similar findings for 
methamphetamine use disorder [126].

In an ongoing randomized trial for opioid craving, one individual 
developed a prolonged state of altered consciousness along with 
imaging-confirmed structural lesions [127–131]. This serious adverse 
event underscores the need for careful evaluation of device parameters, 
real-time monitoring, and strict adherence to emerging safety guidelines 
as the field considers accelerated protocols [132].

5. Recommendations across modalities

Several recommendations for advancing accelerated protocols across 
noninvasive brain stimulation modalities emerged from NSAS workshop 
discussions and targeted literature review. (Text Box 1). First, establish a 
marker for individual dosing. The motor threshold for TMS and the 
seizure threshold for ECT are imperfect, but they played a central role in 
setting individualized dosing. The development of an easily observable 
and measurable physiological response marker to tDCS, tACS, tVNS, 
tFUS could help the field optimize and accelerate protocols. Ideally, the 
marker would also reflect relevant physiological adaptations occurring 
over the course of treatment that impact dosing. For example, the ECT 
seizure threshold increases over the treatment course and has implica
tions for optimal dosing [133].

Second, leverage neuroimaging and modelling to inform accelera
tion efforts. Neuroimaging can reveal anatomical features that have 
relevance for dosing and targeting, e.g. skull thickness and skull-to- 
cortex distance impacts ECT [134]. Similar variables have also been 
explored in TMS [60], which has an additional variable of coil orien
tation relative to underlying cortical anatomy [54]. Functional neuro
imaging may also be used to personalize targeting, but more data are 
needed [43,135,136].

Third, use, develop, and validate scales to measure rapid symptom 
change. Most symptom scales were validated on recall windows of at 
least a week or more (e.g. the Hamilton Rating Scale for Depression, 
Montgomery-Asberg Depression Rating Scale, etc.). There are existing 
scales with shorter recall windows (e.g., Clinically Useful Depression 
Outcome Scale, Clinically Useful Anxiety Outcome Scale, etc.) [137,
138], but additional scales might help capture which symptoms change 
on which time course. There is also value in developing and collecting 
clinician- and patient-reported scales in parallel, as they sometimes 
show important differences [139].Ecological momentary assessments 
and wearable physiological monitoring devices may also provide useful 
data on shorter timescales [140,141].

Fourth, explore adjunctive or combination interventions for syner
gistic effects on speed and magnitude of improvement. These 

possibilities include state-dependent effects, including potential in
teractions with homeostatic metaplasticity and circadian rhythms, as 
well as augmentation with pharmacology or psychotherapy [142,143]. 
Interactions between augmentation and accelerated delivery may be 
nonlinear, and combining these approaches may not be straightforward. 
Importantly, brain stimulation may be the primary treatment being 
augmented or the augmenting agent for a primary treatment [144–146].

Fifth, determine whether accelerated interventions trade durability 
for speed. For TMS, it has been suggested that rapid clinical benefits may 
be less durable [147]. Longitudinal data will be critical for testing this 
possibility and for assessing whether accelerated protocols alter the 
trajectory of psychiatric illness. In medicine, some rapid-acting in
terventions provide transient symptom relief and therefore must be used 
repeatedly as symptoms arise (e.g., triptans, bronchodilators, etc.) [146,
148,149]. Others act quickly and modify the disease course, with 
time-limited treatment courses (e.g., antibiotics for bacterial infection). 
Psychiatric illnesses are not yet defined at the level of pathophysiology 
required to make this distinction directly, but longitudinal symptom 
trajectories and recurrence patterns may provide indirect evidence of 
durable, illness-modifying effects. Clarifying these temporal profiles also 
has practical implications for resource utilization, scalability, and ac
cess. Accelerated protocols shorten the overall treatment course but 
often lengthen individual treatment days. As a result, socioeconomic 
factors may influence which individuals are able to pursue which 
treatment schedules.

Finally, define the safety and regulatory pathways for accelerated 
protocols. Parameter changes intended to increase dose or alter treat
ment schedules may introduce risks that are not captured by existing 
evidence. Timely and transparent reporting of adverse events will be 
necessary to refine consensus safety guidelines and to inform regulatory 
evaluation of novel accelerated approaches [89,124,128,131,150–152]. 
These considerations will influence trial design, reporting standards, 
and the pace at which accelerated interventions can be implemented in 
clinical practice.

6. Conclusion

Untreated or inadequately treated brain disorders carry substantial 
burdens of morbidity, mortality, and societal costs, underscoring the 
need for faster and more effective treatments. Efforts to accelerate 
treatment response to noninvasive brain stimulation date back to at least 
the 1960s with multiple-monitored ECT [21]. More recent work, 
including the SNT protocol, has contributed to renewed interest in 
strategies to hasten treatment benefits [10–12].

This review synthesizes findings across modalities to identify shared 
principles and gaps for future study. The strength and consistency of 
evidence vary substantially across modalities, with the most robust data 
for TMS in MDD and more limited or heterogeneous evidence for other 
approaches. One emerging principle is that session density is a key 
determinant of accelerated response for ECT, TMS, and possibly tDCS, 
although the broader parameter space remains incompletely explored. 
Systematic exploration of additional parameters is needed to define 
optimal dosing strategies. Accelerated noninvasive brain stimulation 

Text Box
Summary of suggestions across procedures

1. Establish a reliable physiological marker for individual dosing/target engagement
2. Consider using neuroimaging and modelling to inform efforts at acceleration
3. Use and develop validated measures that capture change in short time courses
4. Explore adjunctive/combination approaches to accelerate benefits (e.g., pharmacology, psychotherapy, state-dependence, etc.)
5. Determine whether accelerated interventions trade durability for speed.
6. Define the safety and regulatory pathways for accelerated protocols.
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offers a platform not only for more rapid clinical benefit, but for refining 
dose-response models.
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