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Abstract 
Background: Ketamine and esketamine 
have been reported to rapidly alleviate 
various parameters of suicidality, 
with antisuicidal effects that may be 
independent of their rapid-acting 
antidepressant effects. However, it 
remains unclear whether ketamine 
and/or esketamine are associated with 
the emergence or worsening of 
suicidality. 

Methods: In this global observational 
pharmacovigilance cohort study, we 
analyzed suicidality reports associated 
with ketamine and esketamine 
using data from the World Health 
Organization’s VigiBase, accessed from 
its inception through January 2024. 
Disproportionality was assessed using 
the reporting odds ratio (ROR), 
with significance defined as P < .05. 

Results: Compared to lithium, esketamine 
exhibited higher disproportionality for 
suicidal ideation (ROR = 5.13, 95% CI, 
4.48–5.87, P < .0001), while ketamine 
showed lower disproportionality for 
suicidal ideation (ROR = 0.76, 95% CI, 
0.58–0.99, P = .043), suicide attempt 
(ROR = 0.17, 95% CI, 0.12–0.24, 
P < .0001), and completed suicide 
(ROR = 0.30, 95% CI, 0.22–0.40, 
P < .0001). Esketamine also had lower 
RORs for suicide attempt (ROR = 0.46, 95% 
CI, 0.39–0.54, P< .0001) and completed 
suicide (ROR = 0.36, 95% CI, 0.30–0.43, 
P < .0001). When fluoxetine was used as 
the reference, esketamine showed 
higher disproportionality for suicidal 
ideation (ROR = 3.34, 95% CI, 3.06–3.65, 
P < .0001), while ketamine had a lower 
ROR (ROR = 0.49, 95% CI, 0.39–0.63, 
P < .0001). For suicidal behavior, 
esketamine had a lower ROR 
(ROR = 0.37, 95% CI, 0.17–0.81, P= .012), 

and both ketamine (ROR = 0.15, 95% CI, 
0.10–0.21, P < .0001) and esketamine 
(ROR = 0.39, 95% CI, 0.34–0.45, 
P < .0001) had lower RORs for suicide 
attempt. Both agents also had lower 
RORs for completed suicides (ketamine: 
ROR = 0.24, 95% CI, 0.18–0.32, P< .0001; 
esketamine: ROR = 0.29, 95% CI, 
0.25–0.35, P< .0001). 

Conclusion: Both increased and 
decreased RORs for suicidality 
parameters were observed with 
ketamine and esketamine, with similar 
results regardless of whether lithium 
or fluoxetine was used as the reference. 
However, causality between 
ketamine/esketamine use and 
changes in suicidality cannot be 
determined. 
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K etamine and esketamine are well-established 
treatments for adults with treatment-resistant 
depression (TRD).1,2 While both agents have 

demonstrated antisuicidal effects, concerns about the 
emergence or amplification of suicidality in psychiatric 
populations have not been ruled out and may pose a risk 
for select patients.3–8 Given that individuals receiving 
ketamine and esketamine typically have TRD, which 
is differentially associated with suicidality, all patients 
should be closely monitored.9 Although cases of 

suicide among individuals taking ketamine and 
esketamine have primarily been reported in case studies, 
randomized, placebo-controlled, and active-controlled 
trials have not shown a higher incidence of emergent 
or amplified suicidality compared to placebo-treated 
participants.6,10–14 Further research is needed to identify 
subpopulations that may be at higher risk. 

In addition to case reports of suicidality associated 
with these agents, there have been observations of an 
increased risk of self-harm or suicide in individuals with 
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ketamine use disorders.15 However, it is important to 
distinguish between medically supervised use and 
recreational misuse, as the contexts and associated risks 
differ significantly. 

In this global population-based pharmacovigilance 
study, we sought to determine whether ketamine and 
esketamine are disproportionately associated with 
suicidality compared to reference agents prescribed to a 
similar patient population. We explored suicidality across 
several forms, including suicidal ideation, depression/ 
suicidal, suicidal behavior, suicide attempts, completed 
suicides. Using real-world data from the World Health 

Organization (WHO) VigiBase, the largest 
pharmacovigilance database, our study aims to provide 
generalizable insights into the psychiatric safety profiles 
of ketamine and esketamine. 

METHODS 

We conducted a global retrospective observational 
analysis of real-world reports submitted to the WHO 
VigiBase from inception to March 2025.16,17 VigiBase is 
the largest pharmacovigilance database in the world, 
collecting safety reports on medicines and vaccines from 
over 180 member countries of the WHO Programme 
for International Drug Monitoring, with more than 
35 million adverse event entries to date.16 Given that the 
data are publicly available and anonymized, our study 
did not require ethics approval and informed consent. 

We identified suicidality-related parameters (ie, 
“suicidal ideation,” “depression/suicidal,” “suicidal 
behavior,” “suicide attempt,” and “completed suicide”) 
associated with exposure to either ketamine or 
esketamine. These categories reflect the nomenclature 
used for adverse event reporting in the database, 
following the standardized Medical Dictionary for 
Regulatory Activities (MedDRA) terminology.18 Lithium 
and fluoxetine were used as reference agents; lithium, 
shown in observational studies to have no risk and/or 

Table 1. 
Cases of Suicidality Associated With Ketamine and Esketamine: A VigiBase Analysis With Lithium as 
the Negative Control 

Number of cases (n) 
Total cases of 

psychiatric disorders (N) ROR 95% CI lower 95% CI upper Z statistic P value 
Suicidal ideation 
Ketamine 68 2,260 0.76 0.58 0.99 2.02 .043 
Esketamine 909 5,246 5.13 4.48 5.87 23.68 <.0001 
Lithium (control) 303 7,718 1.00 – – – – 

Depression suicidal 
Ketamine 0 2,260 0 – – – – 
Esketamine 7 5,246 1.47 0.52 4.20 0.72 .47 
Lithium (control) 7 7,718 1.00 – – – – 

Suicidal behavior 
Ketamine 2 2,260 0.53 0.12 2.33 0.85 .40 
Esketamine 7 5,246 0.79 0.32 1.99 0.50 .62 
Lithium (control) 13 7,718 1.00 – – – – 

Suicide attempt 
Ketamine 32 2,228 0.17 0.12 0.24 9.73 <.0001 
Esketamine 194 5,246 0.46 0.39 0.54 9.25 <.0001 
Lithium (control) 598 7,718 1.00 – – – – 

Completed suicide 
Ketamine 53 2,260 0.30 0.22 0.40 8.33 <.0001 
Esketamine 148 5,246 0.36 0.30 0.43 10.90 <.0001 
Lithium (control) 577 7,718 1.00 – – – – 

Clinical Points 
• Treatment-resistant depression is associated with higher 

risk for suicide when compared to treatment-responsive 
depression. 

• Concerns have been raised whether esketamine/ 
ketamine are associated with amplification and/or 
emergence of suicidality when used to treat mental/ 
medical disorders. 

• Results from the WHO VigiBase do not provide causal 
evidence of worsening of suicidality in persons receiving 
esketamine/ketamine; mixed results of increased and 
decreased risk of suicidality were reported with both 
agents. 
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reduction of suicidality, serves as a negative control, 
while fluoxetine, according to the US Food and Drug 
Administration, is associated with an increased risk of 
suicide in individuals under 25, acting as a positive 
control. 

We comprehensively captured all adverse events, 
including the number of cases (n) and total cases of 
psychiatric disorders (N), reported to VigiBase (Table 1). 
We calculated the reporting odds ratio (ROR) to assess 
disproportionality in reporting between cases and 
non-cases using the frequency method with a fourfold 
table.19–21 The ROR was determined using the formula: 
odds ratio = (odds of the event in the exposed group)/ 
(odds of the event in the nonexposed group).22 The upper 
and lower 95% confidence intervals (CIs) were calculated 
with an α risk of 5%, and disproportionate reporting was 
indicated when P< .05. Statistical analyses were 
performed using Microsoft Excel 2021 (Microsoft 
Corporation, Redmond, US) and R version 4.3.1 (R Core 
Team, Vienna, Austria). 

RESULTS 

In the WHO VigiBase, associated with lithium and 
fluoxetine, respectively, were a total of 303 and 
1,527 reports of suicidal ideation; 7 and 30 reports of 
“depression/suicidal”; 13 and 92 reports of suicidal 

behavior; 598 and 2,323 reports of suicide attempts; and 
577 and 2,327 reports of completed suicides (Tables 1 
and 2; Figures 1 and 2). 

Comparison of Reports of Suicidality with 
Ketamine and Esketamine 

Lithium as control. The RORs for suicidality-related 
parameters were as follows: for suicidal ideation, ketamine 
(ROR = 0.76, 95% CI, 0.58–0.99, P= .043) and esketamine 
(ROR = 5.13, 95% CI, 4.48–5.87, P< .0001); for 
“depression/suicidal,” ketamine (ROR = 0) and esketamine 
(ROR = 1.47, 95% CI, 0.52–4.20, P= .47); for suicidal 
behavior, ketamine (ROR = 0.53, 95% CI, 0.12–2.33, 
P= .40) and esketamine (ROR = 0.79, 95% CI, 0.32–1.99, 
P= .62); for suicide attempts, ketamine (ROR = 0.17, 95% CI, 
0.12–0.24, P< .0001) and esketamine (ROR = 0.46, 95% CI, 
0.39–0.54, P< .0001); and for completed suicides, ketamine 
(ROR = 0.30, 95% CI, 0.22–0.40, P< .0001) and esketamine 
(ROR = 0.36, 95% CI, 0.30–0.43, P < .0001) (Figure 1). 

Fluoxetine as control. When fluoxetine was used as the 
control, the RORs for most outcomes were directionally 
consistent with those observed with lithium. For suicidal 
ideation, the RORs were ketamine (ROR = 0.49, 95% CI, 
0.39–0.63, P< .0001) and esketamine (ROR = 3.34, 95% 
CI, 3.06–3.65, P< .0001); for “depression/suicidal,” 
ketamine (ROR = 0) and esketamine (ROR = 1.02, 95% CI, 
0.45–2.32, P= .97); for suicidal behavior, ketamine 
(ROR = 0.25, 95% CI, 0.061–1.01, P= .051) and esketamine 

Table 2. 
Cases of Suicidality Associated With Ketamine and Esketamine: A VigiBase Analysis With Fluoxetine as 
the Positive Controla 

Number of cases (n) 
Total cases of 

psychiatric disorders (N) ROR 95% CI lower 95% CI upper Z statistic P value 
Suicidal ideation 
Ketamine 68 2,260 0.49 0.39 0.63 5.59 <.0001 
Esketamine 909 5,246 3.34 3.06 3.65 26.80 <.0001 
Fluoxetine (control) 1,527 25,875 1.00 – – – – 

Depression suicidal 
Ketamine 0 2,260 0 – – – – 
Esketamine 7 5,246 1.02 0.45 2.32 0.041 .97 
Fluoxetine (control) 30 25,875 1.00 – – – – 

Suicidal behavior 
Ketamine 2 2,260 0.25 0.061 1.01 1.95 .051 
Esketamine 7 5,246 0.37 0.17 0.81 2.50 .012 
Fluoxetine (control) 92 25,875 1.00 – – – – 

Suicide attempt 
Ketamine 32 2,260 0.15 0.10 0.21 10.74 <.0001 
Esketamine 194 5,246 0.39 0.34 0.45 12.36 <.0001 
Fluoxetine (control) 2,323 25,875 1.00 – – – – 

Completed suicide 
Ketamine 53 2,260 0.24 0.18 0.32 10.06 <.0001 
Esketamine 148 5,246 0.29 0.25 0.35 14.22 <.0001 
Fluoxetine (control) 2,327 25,875 1.00 – – – – 

aSignificant disproportionality was defined as P < .05. 
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(ROR = 0.37, 95% CI, 0.17–0.81, P= .012); for suicide 
attempts, ketamine (ROR = 0.15, 95% CI, 0.10–0.21, 
P< .0001) and esketamine (ROR = 0.39, 95% CI, 0.34–0.45, 
P< .0001); and for completed suicides, ketamine 
(ROR = 0.24, 95% CI, 0.18–0.32, P< .0001) and esketamine 
(ROR = 0.29, 95% CI, 0.25–0.35, P < .0001) (Figure 2). 

DISCUSSION 

Overall, we observed a mixed pattern of RORs and 
suicidality parameters associated with ketamine and 
esketamine, assessed across multiple forms, including 
suicidal ideation, depression-related suicidal thoughts, 
suicidal behavior, suicide attempts, and completed 
suicides.23 While some parameters did not show 
increased RORs, others demonstrated decreased RORs. 
Our findings of decreased RORs align with reports of the 
antisuicidality effects of ketamine and esketamine.5 The 
mechanisms underlying the beneficial effects of 
ketamine and/or esketamine on suicidality remain 
unclear. Available evidence suggests that the antisuicidal 
effects of ketamine and esketamine are observed in 
specific subpopulations of individuals with depression 
rather than among all individuals with depression, 
highlighting the role of individual and disease-related 
factors on treatment response.8 

The rapid alleviation of depressive symptoms is 
possibly a key mediator of the antisuicidal effects 
observed with ketamine and esketamine. It is a testable 
hypothesis that reductions in suicidality with ketamine 
and esketamine, partly mediated by factors independent 
of mood symptoms, may be explained by cognitive 
benefits associated with these treatments.24–26 Studies 
suggest that ketamine and esketamine can improve 

anhedonia and cognitive dysfunction, both of which are 
commonly associated with TRD.25,27 Specifically, 
improvements in anticipatory reward processing and 
impulse control, which are often impaired in individuals 
with TRD, may contribute to a reduction in suicidality by 
enhancing emotional regulation and decision-making.25,27 

The WHO VigiBase has some limitations that affect the 
interpretation of our findings. VigiBase relies on 
spontaneous reporting of adverse events, which means it 
cannot be considered a comprehensive record of all drug- 
related events. Additionally, the available information for 
each reported case is insufficient to establish causality 
between ketamine and/or esketamine and suicidality. 
Moreover, our dataset does not allow us to determine 
whether ketamine or esketamine were used for on-label 
therapeutic purposes, off-label medical use, or recreational 
use. Another limitation is that VigiBase reports do not 
consistently provide information on whether patients were 
taking the medication prior to their suicidal behavior, 
limiting our ability to establish definitive temporal 
relationships. As a result, caution is warranted when 
interpreting findings related to suicidality. 

Despite these limitations, our findings do not establish a 
consistent pattern of RORs related to parameters of suicide 
with either ketamine or esketamine. Persons who receive 
either one of these agents are typically being treated for 
disorders known to be associated with suicidality.5,11,28 

Clinicians implementing ketamine or esketamine as a 
standard of care should carefully monitor patients for 
suicidality and continue to assess any worsening of suicidality 
during treatment. Future research should focus on 
establishing a large safety database to capture data related to 
suicidality in all persons receiving ketamine or esketamine, 
rather than dependence on spontaneous reporting from 
pharmacovigilance databases. 

Figure 1. 
Reporting Odds Ratio (ROR) for Psychiatric 
Events With Ketamine and Esketamine Versus 
Lithium Control 
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Figure 2. 
Reporting Odds Ratio (ROR) for Psychiatric 
Events With Ketamine and Esketamine Versus 
Fluoxetine Control 
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