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The vast majority of treatments for psychiatric and substance use disorders take weeks to work. Notable exceptions to this rule
exist, with some treatments such as intravenous ketamine resolving symptoms in minutes to hours. Current research is focused on
identifying novel approaches to rapid-acting psychotherapeutics. Promising results from studies of novel classes of drugs and
innovative brain stimulation therapies are currently being studied through both clinical and pre-clinical research, as described here.
Research focused on understanding neurobiological mechanisms, effective therapeutic context, and implementation approaches
are needed to maximize the potential reach of these therapies.
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The vast majority of drugs for psychiatric and substance use
disorders take many days or weeks to work. This simple fact has
caused many to assume that rapid-onset therapeutics are
impossible; that resolution of complex mood, behavioral and
cognitive symptoms unavoidably takes time. Yet this assumption
is unmerited, as evidenced by numerous rigorous demonstrations
of rapid symptom resolution following a variety of interventions.
Depression, for example, can resolve immediately after prolonged
sleep deprivation (only to recur equally immediately after a nap)
[1]. Neurostimulation can sometimes bring about rapid (within
days) or ultra-rapid (minutes to hours) improvement in patients
with major depressive disorder or obsessive-compulsive disorder
[2–4]. And ketamine, esketamine and brexanolone have each
demonstrated the potential to resolve depressive symptoms and
suicidality in hours [5, 6]. Similarly, evidence that stroke lesions in
specific brain regions have been associated with immediate and
long-lasting resolution of drug craving is indicative for the
possibility of immediate symptom resolution in addiction [7].
Of current psychoactive treatments with the potential for rapid

action, there are considerable strengths and opportunities, but
also limitations and concerns. Electroconvulsive therapy (ECT) can
be tremendously effective, and recent research focused on
optimal administration protocols and dosing has reduced side
effects considerably [8]. Deep brain stimulation has helped many
patients with recalcitrant, treatment-resistant depression, and
transcranial magnetic stimulation is generally well tolerated;
reports have suggested that both can act rapidly (hours to days)
[2, 9] though neither is as clearly effective or rapid as ECT or
ketamine [10, 11]. Preliminary evidence also indicates benefits
from deep brain stimulation in patients suffering from severe
alcohol and opioid use disorders [12] and transcranial magnetic
stimulation has been proven effective in the treatment of tobacco
cessation [13]. Ongoing research in neurostimulation promises
to enhance efficacy and reduce side effects with greater

understanding of the crucial circuits to target and improved
specificity at targeting these circuits and personalizing their
location. Similarly, rapid-acting psychopharmacological agents are
generally well-tolerated and can have effects that last weeks after
a single administration [14]. Limitations of deep brain stimulation
(DBS) and transcranial magnetic stimulation (TMS) include
ongoing questions of effectiveness and speed of response. The
more established treatments, including ECT, ketamine and
brexanolone, while effective and rapid, can be challenging to
access for many patients, carry various side effects ranging from
memory loss to uncomfortable dissociative experiences, and, for
some of the rapid-acting drugs, can be liable to misuse potential
[8, 14]. Finally, beyond depression, there remains a paucity of
evidence for rapid therapeutic efficacy.
Accordingly, there is a need for additional research to ensure

that the fast-acting agents are effective for the indication being
used, and to incorporate a wider diversity of patients in clinical
trials. Additional treatment avenues are needed to expand options
available for rapid-onset relief, including novel classes of
pharmacological agents, improved neurostimulation approaches
and their combinations. A greater understanding of the neuro-
biological mechanisms by which existing rapid treatments work
will help in the development of novel and effective interventions.
Finally, for these new treatments as well as those already available,
research that focuses on how to implement them is needed to
widen availability, increase equity in access, and ensure their use is
effective in real-world settings.

NOVEL TREATMENT APPROACHES FOR MENTAL ILLNESS
Considerable efforts have been put in to developing novel
therapeutic approaches that have the potential to rapidly relieve
symptoms and restore function in individuals with mental
illnesses. In the psychopharmacology arena, current efforts build
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upon the success of ketamine and brexanolone. One particularly
active area of research is the study of psychedelics as potential
therapeutics. Following on promising open-label or small,
placebo-controlled trials, larger scale phase 2 and 3 clinical trials
of 3,4-Methylenedioxymethamphetamine (MDMA) for post-
traumatic stress disorder (PTSD) and psilocybin for major
depressive disorder (MDD) have begun to report out efficacy
results.
While MDMA appears to be effective for treating PTSD, there is

no clear evidence of a rapid-onset effect. In a phase 3 clinical trial
of MDMA-assisted psychotherapy for PTSD, Mitchell et al. [15]
showed that MDMA plus therapy was more effective than placebo
plus therapy. This study utilized an 18 week course that included
three 8-hour guided MDMA-assisted therapy sessions, plus a total
of 9 weekly 90-min “integration” sessions. The results were
promising; nearly 30% of individuals who underwent MDMA-
assisted therapy remitted, compared to less than 5% of those who
received therapy with placebo. Given the experimental design,
however, the rapidity of onset was difficult to assess for the
evaluations were made 3–9 weeks after each experimental
session. Furthermore, the benefits of treatment (in both placebo
and MDMA groups) continued to accrue throughout the 18-week
course, suggesting a more gradual onset of improvement.
By contrast, early evidence supports the notion that psilocybin

may result in a rapid improvement in MDD symptoms. In a recent
phase 2 placebo-controlled clinical trial, a single 25 mg dose of
psilocybin resulted in a reduction in depression symptoms
compared to a 1mg dose (placebo) [16]). The protocol included
three psychoeducation and trust-building sessions; the 6–8 h drug
treatment session, and two integration sessions. Nearly 30% of
patients met criteria for remission by the third week, with two
thirds of them retained that status at week 12. Notably, the
reduction in symptoms was greatest when assessed the day after
the drug treatment, suggesting a rapid onset of the antidepres-
sant effect. A larger phase III trial is currently underway.
Neurosteroids are another promising class of drugs with the

potential for rapid onset of therapeutic effect. Brexanolone, an
intravenous preparation of the neurosteroid hormone allopregna-
nolone, ameliorates post-partum depression within 3–5 days, and
was approved by the Food and Drug Administration in 2019 [6].
Orally bioavailable analogs of brexanolone would help increase
access to this novel class of agents. In a phase 2 clinical trial,
zuranolone (SAGE-217), one such analog, reduced symptoms in
patients with MDD, although the time course was not particularly
rapid, with improvement taking place continuously over the
course of two weeks [17]; more data is needed to evaluate
response onset.
Collectively, these agents suggest the possibility that several

different pharmacological approaches may yield novel psy-
chotherapeutics that have the potential to reduce the time it
takes for patients to get better. Other novel antidepressant agents
with the potential for rapid onset of effect include the
combination of dextromethorphan and buproprion, which sepa-
rated from placebo in the first week after initiation in one study
[18].
Another treatment approach with promise is the utilization of

various brain stimulation methods to achieve rapid psychother-
apeutic effect. It has long been recognized that ECT has
antidepressant effects that occur more rapidly than traditional
antidepressants, with onset of action in as little as 5 days [1, 3]. A
similar time course has been described for deep brain stimulation
[2, 4], while the time courses of other, noninvasive brain
stimulation modalities are unclear but seemingly not as rapid
(see for example, [19]). Current research attempts to build on both
the efficacy and speed of brain stimulation therapies by
enhancing target specificity and individualized treatment. For
example, a recent study using closed-loop stimulation to
specifically alter depression-associated neural activity patterns

was able to reduce depressive symptoms in a single patient within
1 week [20]. Similarly, a pilot study in 2 patients with binge eating
disorders reported that use of a closed-loop system to stimulate
the caudate promptly reduced food craving and compulsive
eating [21].

NOVEL TREATMENT APPROACHES FOR SUBSTANCE USE
DISORDERS
Multiple targets have been identified for the potential develop-
ment of medications to treat substance use disorders. Most have
targeted the reduction of drug consumption, which is evaluated in
clinical trials as the percent of patients that achieve abstinence
over a 3 week period or longer. Effects on reducing drug
consumption increase over time and are aided by behavioral
interventions. Currently, research on validating alternative out-
comes (reducing craving, withdrawal, anxiety) is an unmet priority,
since these might facilitate studies of treatments that provide
immediate relief and facilitate predictions of future drug use. As of
now only pilot studies have reported fast relief in some patients
with substance use disorders for psylocibin [22], ketamine [23] and
ibogaine [24], though the safety of these drugs in these patient
populations still needs to be evaluated.
One promising future possibility is the development of

immunotherapies. Vaccines or antibodies can sequester drugs in
the peripheral circulation, precluding entry into the brain [25].
Such agents might rapidly blunt the effects of drugs. Nonetheless,
the relief of cravings and other symptoms would require a longer
period of time in order to re-learn the association that taking a
drug is no longer rewarding.
Several clinical trials are evaluating the efficacy of invasive and

non-invasive neuromodulation to treat various SUDs. Most of the
studies that used TMS or transcranial direct current stimulation
(TDCS) require repeated treatment to observe a reduction in drug
consumption and decreases in craving [26–28]. Peripheral nerve
stimulation trials have been done predominantly to treat acute
withdrawal symptoms and the responses seem to be fast, but its
hard to determine their true efficacy since the effects were not
compared with placebo particularly since withdrawal symptoms
decrease rapidly following drug discontinuation [29]. More
recently, pilot studies of deep brain stimulation have reported
immediate reduction in craving and anxiety in patients with
severe OUD and ongoing trials are evaluating their efficacy in
larger patient samples (https://www.clinicaltrials.gov/ct2/show/
NCT05303428). Finally, studies are evaluating the efficacy of low
energy focused ultrasound (LIFU), which can penetrate into deep
brain nuclei non-invasively, to stimulate the nucleus accumbens
for the treatment of opioid use disorders (OUDs) (https://
www.clinicaltrials.gov/ct2/show/NCT05303428); preliminary non-
published findings indicated immediate reduction in craving and
anxiety. Trials combining neuromodulation with other substance
use disorder treatments, including medication or behavioral
interventions, are also ongoing. In general, there is increased
recognition that combinations of treatments may accelerate
responses and improve outcomes.

NOVEL TREATMENT APPROACHES FOR ALCOHOL USE
DISORDERS
Multiple targets and techniques have been identified for the
development of rapid treatments for alcohol use disorder. As of
now, only a few psychotherapeutics have shown promise at
producing rapid changes in symptoms of substance use disorders
(for review see [30]). For instance, in a small trial of 10 subjects
with alcohol use disorder (AUD), two supervised sessions of
psylocibin treatment resulted in decreases in craving and
increases in abstinence that largely persisted over 36 weeks [31].
A meta-analysis of clinical trials using LSD to treat AUD found
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initial reductions in alcohol consumption that mostly faded over
the following year [32]. Research suggests ketamine might have
utility for treating AUD [33], though findings are limited [34]. In
one study of subjects with AUD, ketamine combined with
motivational enhancement therapy (MET) reduced heavy drinking
days and increased the likelihood of abstinence compared to
subjects receiving a benzodiazepine combined with MET [35]. In a
clinical trial involving 96 subjects, three infusions of ketamine
resulted in a greater number of days abstinent at 6 month follow-
up compared to a placebo [36]. Brain stimulation, either via
transcranial magnetic stimulation (TMS), transcranial direct current
stimulation (tDCS) or via deep brain stimulation (DBR) with
implanted electrodes, has been explored as a means of treating
AUD. In a small study, tDCS of the prefrontal cortex decreased the
likelihood of relapse to alcohol [37]. Other studies using tDCS have
not found positive results for AUD [38]. Stimulating activity in the
prefrontal cortex using (TMS) resulted in a reduction in heavy
drinking days and an increase in days abstinent for subjects with
AUD [39]. A metanalysis of 15 clinical trials concluded that TMS,
but not tDCS, of the dorsolateral prefrontal cortex reduced craving
in subjects with AUD [40]. In a randomized trial of 12 subjects with
treatment resistant AUD, deep brain stimulation of the nucleus
accumbens did not result sustained abstinence but did lead to a
higher proportion of abstinent days, lower levels of alcohol
craving, and improvements in affect across 6 months of
treatment [12].
A small number of studies have attempted to reduce craving

and subsequent alcohol use by temporarily altering activity in
brain neuropeptide systems. Ghrelin is a hormone produced in the
gut that stimulates hunger, and has been associated with craving
for alcohol in individuals with AUD. In preliminary research,
administration of a ghrelin antagonist to heavy drinkers reduced
cue-induced craving in a bar lab setting [41]. Oxytocin is a
neuropeptide associated with reduced feelings of stress. Findings
have been mixed regarding the potential utility of using intranasal
oxytocin to reduce craving and use cigarettes, opioids, cocaine
and alcohol (e.g., [42–44]). Further research is needed to assess the
safety and efficacy of antagonists associated with craving as a
potential rapid onset treatment for symptoms of AUD.
Finally, in the alcohol field, as with substance use disorders,

changes in particular clinical markers, such as reductions in use,
decreases in craving, and improvements in affect during with-
drawal, can be considered positive outcomes in addition to
abstinence as a primary measure of effectiveness in clinical trials.
Acceptance of more “harm reduction” endpoints could influence
the likelihood of recovery in the long-term and may reveal a larger
toolbox of rapid treatments.

STRENGTHENING AND MODERNIZING RESEARCH
APPROACHES
A strengthened and modernized research agenda is needed to
capitalize on these promising new treatment modalities and
maximize the potential benefit of rapid acting treatments for
mental illnesses and substance and alcohol use disorders. Going
forward, research must focus on understanding how to apply
these treatments with equity in real world settings, on developing
biomarkers and other tools to identify who will benefit from which
treatments and on how best to personalize interventions, and
clarifying the mechanisms by which the treatments work to
enable further improvements in reach and efficacy.
The most immediate need is for research that focuses on how

these rapid acting treatments can be used in the real world.
Treatments that work in hours or days instead of weeks have the
potential to significantly reduce morbidity and mortality and to
improve care and reduce the need for intensive interventions such
as inpatient hospitalization. But this potential can only be realized
if research answers key questions about how to use them

effectively. For example, intravenous ketamine can reduce
depressive symptoms including suicidal thoughts within a few
hours of administration [45]. If ketamine or other rapidly acting
agents could be administered in the emergency room, would they
enable patients at high risk to be discharged to an outpatient
setting, reducing the need for inpatient admissions? What
safeguards would be needed to enable safe referrals in this
situation? How long does the reduction in suicidal ideation last?
Answering these questions could radically alter care for the
depressed patient at risk of suicide, but only if it is safe to do so.
A second issue of near-term importance is understanding how

long the therapeutic effects of these treatments last. The best
studied of these treatments — ketamine and ECT — typically last
a few days to a few weeks, requiring chronic intermittent
treatment or additional agents to sustain a response. Early data
on the psychedelics suggest that responses might last weeks or
even months. Clarifying how long these effects last and what is
needed to sustain them, as well as the safety of chronic
intermittent dosing if it proves necessary, is needed in order for
patients and care providers to make appropriate clinical decisions
regarding how best to use these approaches.
Finally, cost-effectiveness and equity considerations must be

thoroughly studied. For some of these treatments, the amount of
time and/or financial resources required look to be considerable.
Cost-effectiveness studies similar to that conducted for the phase
3 MDMA trial [46] would assist in understanding the true costs of
these new approaches, including potential benefits in terms of
increased productivity and reduced health care costs. The costs of
implementing these novel treatments, inclusive of clinical training
of personnel involved in treatment delivery, equipment and space,
and administrative and other costs need also to be considered to
determine the true cost-effectiveness balance. Demonstrating
cost-effectiveness would enable public mental health systems
including those that fund treatment for substance use disorders
and as well as private funders to justify adopting these novel
approaches.
Extending beyond generic cost-effectiveness, it is already clear

that any given rapid-acting treatment approach, like all currently
available psychotherapeutics, will not work for everyone. Under-
standing who will most likely benefit from each treatment will
require innovation and experimentation. There is some progress
on this front, with electroencephalography [47] and functional
magnetic resonance imaging [48] measures demonstrating
promise as potential biomarkers for treatment responses to
antidepressants. Prospective studies are needed to determine
whether these or other approaches could, on an individual patient
level, predict response to different treatment approaches with
sufficient specificity to be helpful in clinical decision-making.
Mechanistically there is also much work to be done. There is

already some intriguing convergence between studies of keta-
mine and psychedelics, which both appear to have effects at the
level of neural circuit plasticity [49]. More basic work remains,
including which receptors and second messenger systems are
crucial for the psychotherapeutic effect of the psychedelics, or
what neural pathways are necessary to engage with brain
stimulation paradigms. At a clinical mechanistic level, it will also
be important to clarify the role of context in treatment, particularly
regarding the various “set and setting” parameters and psy-
chotherapy elements included, but not controlled for, in current
clinical trials of MDMA and psilocybin.
Finally, it is clear that the dependent variable used to

characterize the success of a rapid treatment should be
considered. For example, suicidal ideation may remit earlier than
other symptoms associated with depression and a decrease in
heavy drinking may follow a more rapid time course in alcohol use
disorder than abstinence or remission of all the major symptoms
of a moderate to severe alcohol use disorder. Advances in
understanding the nosology of mental illness and alcohol and
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drug disorders will not only advance individualized approaches to
treatment but also facilitate the discovery of more rapid
treatments.

CONCLUSIONS
The pathway forward to ensuring the reach and effectiveness of
rapid-acting psychotherapeutic approaches seems clear. Promis-
ing areas have been identified and strong research programs
established, particularly in depression, PTSD, and substance use
disorders. Further research is needed in implementation science,
biomarkers discovery, and therapeutic mechanism to help ensure
these early efforts are sustained and transformed into improved
mental health and substance use disorder care and strengthened
public health. Yet gap areas remain, particularly with regards to
comorbidities and polysubstance use, objective metrics for
measurement of functional recovery, biomarkers to aid treatment
decisions, and approaches to sustained rapid effects to accelerate
recovery. Additional attention to these areas would strengthen the
overall approach, unlocking the previously unthinkable potential
for rapidly effective and sustainable treatments for individuals
bearing the burden of mental illness and substance and alcohol
use disorders.
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