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Abstract 
The concurrent rise in the prevalence of autism and youth suicide has drawn public health and professional attention. The renais-
sance of psychedelics in psychiatry occurred in the early 21st century and may suggest a hope for the therapeutic effect of 
psychedelics in autism and suicide. The psychedelics’ molecular entities are the compounds that modulate the serotoninergic and 
glutamatergic systems, which play a crucial role in the pathomechanisms underlying autism and suicide. This systematic review 
comprehensively discussed the prevalence trends of autism and youth suicide globally and in Taiwan and discussed an association 
between autism and suicidality based on the 21st century clinical and preclinical literature. Furthermore, this review proposed a 
possible neurobiological connection between autism, suicide, and psychedelics. Finally, this review discussed the potential thera-
peutic applications of psychedelics in autism and youth suicide.
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1. AUTISM IN THE 21ST CENTURY
Autism is a common, highly heritable, and heterogeneous neu-
rodevelopmental condition that occurs in the very early stage of 
life and is characterized by persistent deficits in social communi-
cation and social interaction, as well as restricted, repetitive pat-
terns of behavior, interests, or activities, with a male-to-female 
ratio of 3 to 4:1.1–3 The economic burden, including annual 
direct medical, direct nonmedical, and productivity costs, of 
autism was at least $268 billion in 2015 and was estimated to be 
$461 billion in 2025 in the United States (U.S.).4 Furthermore, 
the fact that autism is more common in males than in females 
may suggest the crucial influence of sex-linked factors at the 
genetic, endocrine, epigenetic, and environmental levels in the 
pathophysiology of autism.1,2 Nonetheless, the precise patho-
physiology of autism is still unknown, and its etiology seems to 
be multifaceted.

Studies on the prevalence of autism started in the 1960s and 
1970s, with a relatively low prevalence estimated between ~50 
and ~70 cases per 100 000 people.5,6 Since 2012, 71 studies have 
published 99 estimates on autism prevalence, indicating a global 
prevalence that varies within and across regions, with a median 
prevalence of 100/10 000 (1%) ranging between 1.09/10 000 
and 436.0/10 000.7 According to the U.S. Centers for Disease 
Control and Prevention, autism affects one in 36 (2.8%) chil-
dren aged 8 years, or approximately 4% of boys and 1% of 
girls in 2020.8 Using the World Health Organization Global 
Burden of Diseases, Injuries, and Risk Factors Study data, 
Solmi et al9 reported that the raw number of autistic individu-
als increased approximately from an estimate of 20 million in 
1990 to over 28 million in 2019, corresponding to a relative 
increase of 39.3% in terms of the global prevalence of autism. In 
2019, Taiwan’s National Epidemiological Study of Child Mental 
Disorders demonstrated that the lifetime prevalence of autism is 
1% (95% CI, 0.6-1.5) based on the diagnostic criteria of autism 
in the Diagnostic and Statistical Manual of Mental Disorders, 
Fifth Edition (DSM-5).10 Discrepancies in ethnic and socioeco-
nomic factors may be associated with the difference in autism 
prevalence between the U.S. and Taiwan.7 However, the exact 
mechanisms underlying such a prevalence difference would need 
further investigation.

Such a significant increase in autism prevalence, from 50 to 
70 cases per 100 000 people in the 1970s to ~1000/100 000 
cases per 100 000 people in the 2020s, attracts public and pro-
fessional attention in this decade (Fig. 1).7,9 First, over decades, 
the diagnostic revisions to the DSM (DSM-III, DSM-III-TR, 
DSM-IV, DSM-IV-TR, and DSM-5) autism criteria reflect the 

conceptualization of autism over time, which means the defini-
tion of autism from the narrower version in the DSM-III/III-TR, 
to the broader version in the DSM-IV/IV-TR, and to the inter-
mediate version in the DSM-5, and may partially explain this 
increase in autism prevalence.11 Second, the increase in public 
and professional awareness of autism and improvements in 
earlier identification and easier accessibility to intervention ser-
vices for autism are another possibility for this increase.7,12–14 
Third, accelerated modernity and technological innovations 
have led to an increase in social complicatedness and complex-
ity over decades.15 Using the 2003 to 2020 American Time Use 
Survey, Kannan and Veazie16 discovered that, nationally, social 
isolation increased, social engagement with family and friends 
decreased, and companionship (shared leisure and recreation) 
decreased. In particular, they demonstrated that social engage-
ment with friends and companionship plummeted for young 
Americans; men’s social connectedness decline was steeper than 
for women.16

The DSM-5 autism criteria make an interesting but crucial 
statement: autistic symptoms must be present in the early devel-
opmental period, but they may not fully manifest until social 
demands exceed limited capacities or until learned strategies in 
later life mask them.11 The 21st century, with its increased social 
complexity and complicated mix of reality and virtuality, pre-
sents social challenges for those with autistic traits.15,17 There is 
evidence that the prevalence of autistic traits (the broader autism 
phenotype [BAP]) is stable in the population, with an estimate 
of 5% to 9%.18,19 Dovgan and Villantis18 used the Broad Autism 
Phenotype Questionnaire to examine the prevalence of BAP in 
young adults, and surprisingly found that 25.3% of the college-
aged participants met BAP cutoffs, compared to previous esti-
mates of only 5% to 9% of adult parents of neurotypical children 
and 14% to 23% of parents of autistic children.18 Furthermore, 
the rise in social challenges and complexity caused by modern 
life may make people with autistic traits more likely to end up in 
a clinical setting for other nonautistic mental symptoms, such as 
anxiety, depression, and even suicidal behaviors.2,20 Such a clini-
cal scenario may lead to the acquisition of the autism diagnosis 
in those with autistic traits.

2. YOUTH SUICIDE IN THE 21ST CENTURY
Over the last 50 years, suicide rates have risen by 60% globally, 
and since 2020, suicide has been the cause of more than a mil-
lion deaths.21,22 The World Health Organization mortality data-
base study of the young population (preadolescents, adolescents, 
and young adults) reported that the highest age-standardized 

Fig. 1  Illustration of autism prevalence between 1980-1990 and ≥2000.
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suicide rate was 15.5/100 000 males in the U.S., with an annual 
increase of 3.8% among males in 2009 to 2020 and 6.7% 
among females in 2007 to 2017.22 Goto et al23 further found 
that suicide rates among youth increased during the coronavi-
rus disease 2019 (COVID-19) pandemic relative to prepandemic 
levels.

In Taiwan, suicide has become the second most prevalent 
cause of death for adolescents and young adults aged between 
15 and 24 years, with the rate rising yearly from 4.0/100 000 
in 2000 to 10.7/100 000 in 2022—doubling in only 20 
years.21,24 A time trend analysis for adolescent and young 
adult suicide between 1971 and 2019 in Taiwan revealed 
that youth suicide rates climbed 11.5% (95% CI, 5.2-18.1) 
annually between 2014 and 2019.21 The increased trend in 
youth suicide between 2014 and 2019 may echo an upturn in 
divorce rates among females aged 40 to 59 years in 2014 and 
self-harm rates among youth aged 15 to 24 years in 2013.21 
In addition, between 2013 and 2016, there was an increase in 
the number of young people reporting insomnia and suicide 
ideation, plans, and attempts.21 In 2013, a study of a nation-
ally representative sample of 2835 Taiwanese college students 
demonstrated that approximately 12% and 9% of female and 
male students, respectively, had attempted suicide at least once 
in the preceding 12 months.25

Furthermore, Guo et al26 examined the psychological 
disorders (psychological fragility) and suicide attempts in 
youths during the pre-COVID-19 and post-COVID-19 era 
in a Taiwan pediatric emergency department, and impor-
tantly displayed that in comparison to the prepandemic era 
(0.28%), the rate of psychological fragility rose throughout 
the pandemic period (0.4%) and the postpandemic period 
(0.8%). Additionally, they discovered a notable rise in sui-
cidal attempts among young people, which went from 0.14% 
before COVID-19 and 0.25% during COVID-19 to 0.42% 
after COVID-19.26 Youth suicide is definitely a public mental 
health crisis worldwide, including Taiwan.

3. PSYCHEDELICS IN THE 21ST CENTURY
The renaissance of psychedelics in psychiatry occurred in the 
early 21st century after a 30-year strict prohibition of psyche-
delics (ie, psilocybin, lysergic acid diethylamide [LSD]) as sched-
ule I drugs due to the Controlled Substances Act, which was 
signed by President Nixon in 1970.27,28

Following the success of low-dose ketamine and esketa-
mine, N-methyl-D-aspartate (NMDA) receptor antagonist 
anesthetic and dissociative drugs, in treating treatment- 
resistant depression (TRD) and suicidal symptoms in 2010s,29–

31 researchers initiated the pilot clinical trial of psilocybin, a 
5-hydroxytryptamine (5-HT) receptor 2A agonist, for anxi-
ety in patients with advanced-stage cancer in 2011.32 Using 
a moderate dose (0.2 mg/kg) of psilocybin, Grob et al estab-
lished the feasibility and safety of administering moderate 
doses of psilocybin to patients with advanced-stage cancer 
and anxiety.32 They found a substantial decrease in anxiety 
at 1 and 3 months after treatment and a significant improve-
ment in depressive symptoms at 6 months after treatment.32 
In the past decade, increasing evidence supports the beneficial 
role of psilocybin on mental health, such as anxiety, depres-
sion, hopelessness, demoralization, existential distress, and 
death anxiety, among patients with life-threatening cancer 
and those who were in end-of-life and palliative care.28

Given the preclinical evidence that both NMDA receptor 
antagonists (i.e. ketamine) and 5-HT2A agonists (i.e. psilo-
cybin) boost glutamate release in the pyramidal cells of the 
prefrontal cortex, Baumeister et al33 hypothesized that those 

hallucinogens or psychedelics may exert an antidepressant 
effect. Kraehenmann et al34 completed the phase 1 clinical 
trial of 0.16 mg/kg psilocybin vs placebo in 25 healthy volun-
teers in 2014. Using blood oxygen level-dependent functional 
magnetic resonance imaging to assess the amygdala reactivity 
to negative stimuli, they revealed that the amygdala responded 
less to negative stimuli after psilocybin than after a placebo 
and further discovered an association between the psilocybin- 
induced reduction in the amygdala’s reactivity to negative 
stimuli and an increase in positive mood state.34 Furthermore, 
the first open-label feasibility clinical trial of two oral doses 
of psilocybin (10 and 25 mg, 7 days apart) with psychologi-
cal support for patients with TRD was published in 2016.35 
Carhart-Harris et al35,36 reported that, relative to baseline, 
depressive and anxiety symptoms decreased significantly at 
1 week and 3 months, as well as even 6 months, after high-
dose (25 mg psilocybin) treatment, with fair tolerability and 
without serious or unexpected adverse events.

Five years later (2021), the first double-blind, randomized, 
controlled trial of psilocybin for TRD treatment was pub-
lished.37 In brief, 59 patients with TRD were randomly assigned 
to either the oral psilocybin or the oral escitalopram (a selective 
serotonin-reuptake inhibitor) groups.37 In the psilocybin group, 
patients were given two doses of 25 mg psilocybin 3 weeks 
apart, along with a daily placebo for 6 weeks; in the escitalo-
pram group, patients were given two doses of 1 mg psilocybin 3 
weeks apart, along with a daily oral escitalopram for 6 weeks.37 
Researchers from the United Kingdom discovered that, using the 
16-item Quick Inventory of Depressive Symptomatology-Self-
Report (QIDS-SR), treatment response (defined as a reduction in 
score of ≥50%) occurred in 70% of the patients in the psilocy-
bin group and in 48% of those in the escitalopram group, with 
a similar profile of adverse effects between groups.37 One month 
later, researchers from the U.S. validated their findings, favoring 
psilocybin over escitalopram in TRD.38 Davis et al38 reported 
that the QIDS-SR documented a rapid reduction in depression 
score from baseline to day 1 after session 1 of a single dose 
of 20 mg/70 kg psilocybin vs placebo (16.7 ± 3.5 vs 6.3 ± 4.4, p 
< 0.001), which remained statistically significantly decreased 
through the week 4 follow-up after session 2 of 30 mg/70 kg 
psilocybin vs placebo about 2 weeks apart from session 1. A 
meta-analysis of 436 adult participants with clinically signifi-
cant symptoms of depression from seven clinical trials showed 
that psilocybin exerted a better antidepressant effect compared 
with comparator treatment.39 They further suggested that only 
a moderate or high dose (20-25 mg) of psilocybin showed a 
sustained antidepressant effect, not a low dose (10-15 mg).39 
Yerubandi et al40 further stated that the acute adverse effect 
profile, such as headache, nausea, anxiety, dizziness, and disso-
ciation, of therapeutic single-dose psilocybin appeared to be tol-
erable and resolved within 48 hours. They found that psilocybin 
use was not associated with the risk of paranoia and transient 
thought disorder.40

In Australia,3,4-methylenedioxymethamphetamine (MDMA)-
assisted therapy for posttraumatic stress disorder (PTSD) 
has been legal since July 1, 2023, based on the findings from 
the phase 3 clinical trials that the decrease in the changes in 
Clinician-Administered PTSD Scale for DSM-5 score was −23.7 
for MDMA-assisted therapy vs −14.8 for placebo with therapy 
(p < 0.001).27,41–44 Australia is the first nation worldwide to 
allow the use of psychedelics in the treatment of severe psychi-
atric disorders, such as PTSD. The approval of MDMA-assisted 
therapy for PTSD in Australia may accelerate the research and 
clinical use of other psychedelics, especially psilocybin, in other 
severe psychiatric disorders, such as TRD, outside Australia in 
the near future.



www.ejcma.org 907

Review Article. (2024) 87:10� J Chin Med Assoc

4. AUTISM AND YOUTH SUICIDE IN THE 21ST
CENTURY
Before 2000, there was unbelievably little research on the 
relationship between autism and suicide.45 Hardan and Sahl45 
reported that suicidality was more often encountered in indi-
viduals with oppositional defiant disorder, affective disorders, 
and PTSD and less often in autistic individuals and those with 
severe/profound intellectual disability.

In 2000, a small sample-size comparison study of psychopa-
thology between 20 autistic adolescents and 20 adolescents with 
conduct disorder revealed that high levels of anxiety disorders 
were found in autistic adolescents; depression, suicidal idea-
tion, emotional dysregulation, and defiance were found in both 
groups.46 In 2011, a case report study by Spencer et al47 brought 
attention to the unexpected diagnosis of autism in a suicidal 
adult in crisis, which further inspired clinicians and research-
ers to comprehensively clarify an association between autism 
and suicidality in the next decade, especially in young people. 
The second issue of the newly established flagship mental health 
journal, Lancet Psychiatry, published a landmark study on the 
relationship between autism and suicide in 2014, the year after 
the release of the DSM-5.48 A retrospective clinical cohort study, 
involving 374 adults newly diagnosed with autism between 
2004 and 2013, revealed that 243 (66%) of 367 respondents 
self-reported suicidal ideation, 127 (35%) of 365 respondents 
self-reported plans or attempts at suicide, and 116 (31%) of 
368 respondents self-reported depression.49 Autistic adults had 
an approximately 10 times higher risk of experiencing lifetime 
suicidal ideation than did individuals from a general United 
Kingdom population.49

Evidence further discovered that high suicide risk was 
particularly noted in autistic individuals without intellec-
tual disability but not in those with intellectual disability.50 
A meta-analysis study of 48 186 autistic and BAP individu-
als demonstrated that pooled prevalence of suicidal ideation 
was 34.2%, suicide plans 21.9% (13.4-30.4), and suicidal 
attempts and behaviors 24.3%.50 Surprisingly, Newell et al50 
found no difference in suicidality estimates between autistic 
and BAP individuals, which may suggest an independent effect 
of autism and BAP on suicidality. A genome-wide association 
study meta-analysis of suicide death and suicidal behaviors 
found that a single-nucleotide polymorphism rs73182688 
in neuroligin 1 (NLGN1, encoding a member of a family of 

postsynaptic neuronal cell surface proteins) contributed to 
the genetic pathomechanisms underlying autism and suicidal 
behaviors.51,52

Using the medical and mortality database of the entire 
Taiwanese population (n = 29 253 529), our previous study 
examined the suicide risk between 45 398 autistic individu-
als and 181 592 age-/sex-matched nonautistic individuals and 
found that the risk of suicide was approximately four times 
higher in autistic individuals compared with nonautistic individ-
uals.53 The presence of comorbidities of attention deficit hyper-
activity disorder (hazard ratio: 4.66), schizophrenia (4.32), 
bipolar disorder (6.46), and major depressive disorder (3.97) 
with autism was associated with substantially higher risks of 
suicide mortality.53 Autistic individuals without intellectual dis-
ability, but not those with intellectual disability, had a higher 
risk of suicide than nonautistic individuals, which was compat-
ible with Hirvikoski et al’s results that the increase in the risk 
of suicide was the highest in autistic individuals who had no 
intellectual disability.53,54

5. SEROTONIN AND GLUTAMATE
DYSHOMEOSTASIS IN AUTISM AND YOUTH 
SUICIDE: A POTENTIAL ROLE OF PSYCHEDELICS
Serotonin and glutamate dyshomeostasis are crucial pathomech-
anisms underlying autism and suicide, which may explain the 
possible therapeutic effect of psychedelics for suicide and autism 
(Fig. 2).55–61 In an in vivo study using single-photon emission 
computed tomography on eight autistic adults and ten neuro-
typical nonautistic adults, it was found that autistic individuals 
had a significant decrease in cortical 5-HT2A receptor binding 
in the total, anterior, and posterior cingulate; in the bilateral 
frontal and superior temporal cortices; and in the left parietal 
cortex.59 Murphy et al59 further showed that reduced receptor 
binding in the anterior and posterior cingulate cortex, as well 
as the right frontal cortex, was significantly related to abnormal 
social communication. A meta-analysis of 22 studies that com-
pared blood 5-HT levels in autistic and nonautistic people dis-
played higher 5-HT levels in autistic people both in whole blood 
and in platelet-rich plasma compared with nonautistic people.60 
In addition, Spivak et al57 revealed significantly lower levels of 
serotonin in platelet-poor plasma in autistic adults compared 
with non-autistic individuals. Furthermore, preclinical studies 

Fig. 2  Illustration of a link between autism, suicidality, and psychedelics.
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revealed that transgenic mice expressing the 5-HT transporter 
(SERT) gene Ala56 variant exhibited enhanced 5-HT clearance 
rates and hyperserotonemia at the molecular level, as well as 
alterations in social function, communication, and repetitive 
behaviors at the behavioral level.58,62

Hollestein et al63 reported that the glutamate gene-set was 
associated with total autism symptom severity scores on the 
Autism Diagnostic Observation Schedule-2 and the Autism 
Diagnostic Interview-Revised in autistic individuals aged 6 to 30 
years. Using proton magnetic resonance spectroscopy (1H-MRS) 
to examine glutamate and gamma-aminobutyric acid (GABA) 
levels in autistic adults, Horder et al64 found that glutamate, but 
not GABA, concentration was reduced in the striatum in autistic 
individuals, with an association between reduced striatal gluta-
mate levels and increased severity of social symptoms of autism. 
A metabolite quantitative trait loci analysis using whole-genome 
genotyping data from 1099 autistic and nonautistic people dis-
covered that plasma glutamine levels were negatively correlated 
to the severity of restrictive and repetitive behaviors in autism.65 
Lee et al65 further established a link between plasma glutamine 
levels and variants in the NLGN1 gene, a gene that encodes 
postsynaptic cell-adhesion molecules in excitatory neurons. The 
aforementioned findings provide strong support for the hypoth-
esis that altered 5-HT and glutamate homeostasis can impact 
autism risk.

Low-dose ketamine’s convincing effect against suicide 
may support the hypothesis of glutamate dyshomeostasis in 
suicide.31,66,67 A postmortem brain study revealed increased 
expression of glutamatergic genes, including GRIN2B, 
GRIK3, and GRM2, in depressed patients with suicidality 
compared with those without.68 Using 1H-MRS to measure 
glutamate + glutamine (Glx) levels in the anterior cingulate 
cortex, Lewis et al69 found higher Glx levels in depressed ado-
lescents with suicidal ideation than those without suicidal 
ideation. They also reported a positive association between 
the intensity of suicidal ideation and Glx levels.69 Davis et al70 
used positron emission tomography and 18F-FPEB to quantify 
the metabotropic glutamate receptor type 5 (mGluR5) avail-
ability in patients with PTSD and observed an up-regulation 
in frontolimbic mGluR5 availability in patients with PTSD 
and suicidal ideation compared with those with PTSD with-
out suicidal ideation.

Impaired serotonin neurotransmission is observed in the 
brains of suicide decedents and in the cerebrospinal fluid of 
nonfatal suicide attempters.67 A postmortem brain study of 
adolescent suicide victims found significantly higher protein 
expression of 5-HT2A receptors in the prefrontal cortex and 
hippocampus compared to normal subjects.71 They discovered 
that the prefrontal cortex of adolescent suicide victims showed 
higher protein expression of 5-HT2A receptors on pyramidal 
cells in cortical layer V but not in other cortical layers or the 
surrounding neuropil.71 Anisman et al72 found that suicide was 
associated with increased mRNA expression of 5-HT1A and 
5-HT2A receptors in the prefrontal cortex, increased mRNA 
expression of 5-HT2A receptors in the amygdala, and decreased 
mRNA expression of 5-HT2C receptors in the prefrontal cortex 
and amygdala. Mapping SERT, 5-HT1A, and 5-HT2A receptor 
binding throughout the prefrontal cortex and in the anterior 
cingulate cortex postmortem, Underwood et al73 demonstrated 
that suicide was associated with higher 5-HT1A binding, higher 
5-HT2A binding, and lower SERT binding, and further indicated 
associations between childhood adversity and higher 5-HT1A 
and 5-HT2A binding.

The major pharmacological mechanisms of psychedelics 
involve the serotonergic and glutamatergic systems, which may 
imply that psychedelics have a potential role in autism and 
suicide.27,74

6. POTENTIAL ROLE OF PSYCHEDELICS IN
AUTISM
Although humans have discovered psychedelics’ potential 
impact on sociability for thousands of years, research on their 
application to autism may still be in its infancy.74–76 Mason et 
al77 reported the subacute effects of a single administration of 
psilocybin in a social setting on empathy (one of the autistic 
core symptoms), creative thinking, and subjective well-being in 
healthy volunteers. Simmons et al78 first reported the potential 
role of 100 μg LSD in the modulation of autistic behaviors, such 
as increased eye-to-face contact and decreased repetitive behav-
iors during LSD sessions. Even if ethical and methodological 
flaws are obvious when seen through the prism of modern clini-
cal and ethical research standards, findings from studies in the 
1960s may imply the potential benefits of psychedelics in autis-
tic children, including enhanced mood, sociability, and affec-
tionate behaviors; increased emotional closeness, relatedness, 
and responsiveness to others; improved speech and vocabulary; 
increased eye and face-gazing behaviors; and decreased aggres-
sive and repetitive behaviors.74,79–82 However, between 1970 and 
2010, there was almost no research regarding the application of 
psychedelics to autism.

In 2015, Danforth et al83 proposed a new treatment model 
of MDMA-assisted therapy for social anxiety in autistic adults. 
The randomized, double-blind, placebo-controlled pilot clinical 
trial (n = 12, 8 in the MDMA [75-125 mg] group vs 4 in the pla-
cebo group) was completed in 2018 and found sustained (up to 
6 months) improvement in social anxiety symptoms in autistic 
adults following MDMA-assisted psychotherapy.84 They further 
indicated that autistic adult participants reported lasting trans-
formation and healing from conditions (ie, psychological trauma 
and social anxiety) following the MDMA-assisted therapy.85 An 
adult mouse study of a single intraperitoneal administration of 
various psychedelics discovered that, using the social reward-
conditioned place preference assay, psilocybin, LSD, ketamine, 
and MDMA are able to reopen the critical period for social 
reward learning.75 Nardou et al75 further assessed the duration 
of the psychedelic open state across different psychedelics and 
demonstrated that the durations of the critical period open state 
induced by psychedelics in mice were 48 hours for ketamine, 2 
weeks for psilocybin, 2 weeks for MDMA, and 3 weeks for LSD. 
Nardou et al’s75 findings may inspire clinicians and researchers 
to believe that psychedelics may be not only effective for acces-
sory symptoms of autism, such as social anxiety and depression, 
but also for core symptoms of autism, including sociability and 
communication. However, in the 21st century, there has been 
no clinical trial investigating the potential therapeutic effect 
of psychedelics on the core symptoms of autism or in autistic 
children until now. Whether the psychedelics can really improve 
autism’s core symptoms, namely sociability and restrictive and 
repetitive behaviors, will require further investigation using ran-
domized, double-blind, placebo-controlled clinical trials with a 
large sample size.

7. POTENTIAL ROLE OF PSYCHEDELICS IN
SUICIDE
Horton86 reported that the mystical experience may function as 
a suicide preventive. As mentioned, ketamine and esketamine 
have been confirmed to exert rapid and sustained antisuicidal 
effects, which were only partially dependent on their antidepres-
sant effects.31,66,87–90 Chen et al91 reported that, relative to the 
midazolam placebo, 0.5 mg/kg ketamine enhanced a positive 
thought against suicide among patients with TRD and suicidal 
ideation. Domany et al92 further indicated that a single infusion 
of low-dose ketamine can alleviate hopelessness and the effects 
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persist for up to 3 days. Preclinical studies also revealed that 
ketamine can enhance resilience against stress and despair.93,94 
In addition, our previous study of 71 patients with TRD receiv-
ing either low-dose ketamine or normal saline placebo demon-
strated that happiness during infusion, a positive psychedelic 
experience, was positively related to the antidepressant and 
antisuicidal effects of ketamine.95

Several trials have reported on the effect of classical psych-
edelics on suicidality, despite the lack of randomized, double-
blind, placebo-controlled clinical trials designed to evaluate 
this effect.96 Importantly, potential floor effects may occur in 
the condition of both patients with and without suicidal-
ity recruited because these trials have not specifically enrolled 
patients high in suicidality.96 A crossover clinical trial of two 
psilocybin sessions (20 and 30 mg/70 kg, 2 weeks apart) in 24 
patients with major depressive disorder showed inconsistent 
findings: before crossover, reductions in suicidal ideation in the 
psilocybin condition were not significantly greater than those 
in the wait-list condition, while after crossover, there was a sig-
nificant decrease in suicidal ideation.38 However, this clinical 
trial only included patients with low risk of suicide and mod-
erately severe depression, which may confound the analysis of 
psilocybin in suicidality.38 In addition, Carhart-Harris et al36 
also failed to find significant post-psilocybin reductions in sui-
cidal ideation in a 6-month follow-up after Bonferroni correc-
tion. Interestingly, Zeifman et al97 reported rapid (40, 80, and 
180 minutes after administration) and sustained (2, 7, 14, and 
21 days after administration) reductions in the suicide item of 
the Montgomery-Åsberg Depression Rating Scale (MADRS) 
following a single administration of ayahuasca. The estimated 
suicide item scores were 2.40 at baseline, 0.73 at 180 minutes 
postadministration, 0.53 at day 2 postadministration, and 0.33 
at day 21 postadministration, respectively.97 However, the small 
sample size (n = 15) and relatively low baseline suicidal symp-
toms (2.40 in the MADRS suicide item) limited the generaliza-
tion of their findings.97

Finally, whether psychedelics may alleviate suicidal symptoms 
in patients at high suicide risk requires further randomized, double- 
blind, placebo-controlled clinical trials. Additionally, clinical 
trials specific to autistic individuals with suicidality may be 
necessary.

In conclusion, the rapid societal and technological changes, 
along with the unpredictable global pandemic, pose signifi-
cant challenges for people in the 21st century. The prevalence 
of autism and youth suicide has increased in parallel, gaining 
public health and clinical attention. The 21st renaissance of 
psychedelics in psychiatry may motivate clinicians and research-
ers to clarify the pathomechanisms (i.e. serotonin and glutamate 
dyshomeostasis) underlying autism and suicidality, as well as 
to further develop novel medications that can help treat autism 
and suicide. However, the safety and efficacy of psychedelics for 
autism and suicide require more investigation and evidence.
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