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1. NCT02133001 - ESKETINSUI2001 - A Double-blind, Randomized, Placebo Controlled Study to
Evaluate the Efficacy and Safety of Intranasal Esketamine for the Rapid Reduction of the
Symptoms of Major Depressive Disorder, Including Suicidal Ideation, in Subjects Who Are
Assessed to be at Imminent Risk for Suicide

2. NCT03039192 - 54135419SU13001 - A Double-blind, Randomized, Placebo-controlled Study to
Evaluate the Efficacy and Safety of Intranasal Esketamine in Addition to Comprehensive
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Standard of Care for the Rapid Reduction of the Symptoms of Major Depressive Disorder,
Including Suicidal Ideation, in Adult Subjects Assessed to be at Imminent Risk for Suicide

3. NCT03097133 - 54135419SU13002 - A Double-blind, Randomized, Placebo-controlled Study to
Evaluate the Efficacy and Safety of Intranasal Esketamine in Addition to Comprehensive
Standard of Care for the Rapid Reduction of the Symptoms of Major Depressive Disorder,
Including Suicidal Ideation, in Adult Subjects Assessed to be at Imminent Risk for Suicide

4. NCT02417064 - ESKETINTRD3001 - A Randomized, Double-blind, Multicenter, Active-
controlled Study to Evaluate the Efficacy, Safety, and Tolerability of Fixed Doses of Intranasal
Esketamine Plus an Oral Antidepressant in Adult Subjects With Treatment-resistant
Depression

5. NCT03434041 - ESKETINTRD3006 - A Randomized, Double-blind, Multicenter Active-
controlled Study to Evaluate the Efficacy, Pharmacokinetics, Safety and Tolerability of
Flexible Doses of Intranasal Esketamine Plus an Oral Antidepressant in Adult Subjects With
Treatment-resistant Depression

6. NCT02918318 - 54135419TRD2005 - A Randomized, Double-blind, Multicenter, Placebo-
controlled Study to Evaluate the Efficacy, Safety and Tolerability of Fixed Doses of Intranasal
Esketamine in Japanese Subjects With Treatment Resistant Depression

7. NCT01627782 - KETIVTRD2002 - A Double-blind, Randomized, Placebo-controlled, Parallel
Group, Dose Frequency Study of Ketamine in Subjects With Treatment-resistant Depression

8. NCT01640080 - ESKETIVTRD2001 - A Double-Blind, Double-Randomization, Placebo-
Controlled Study of the Efficacy of Intravenous Esketamine in Adult Subjects With Treatment-
Resistant Depression

9. NCT01998958 - ESKETINTRD2003 - A Double-Blind, Doubly-Randomized, Placebo-Controlled
Study of Intranasal Esketamine in an Adaptive Treatment Protocol to Assess Safety and
Efficacy in Treatment-Resistant Depression (SYNAPSE)

10. NCT02418585 - ESKETINTRD3002 - A Randomized, Double-blind, Multicenter, Active-
controlled Study to Evaluate the Efficacy, Safety, and Tolerability of Flexible Doses of
Intranasal Esketamine Plus an Oral Antidepressant in Adult Subjects With Treatment-resistant
Depression

11. NCT02422186 - ESKETINTRD3005 - A Randomized, Double-blind, Multicenter, Active-
controlled Study to Evaluate the Efficacy, Safety, and Tolerability of Intranasal Esketamine
Plus an Oral Antidepressant in Elderly Subjects With Treatment-resistant Depression

12. NCT04599855 - 54135419TRD4005 - A Randomized, Double-blind, Multicenter, Placebo-
controlled Study to Evaluate the Efficacy, Safety, and Tolerability of Esketamine Nasal Spray,
Administered as Monotherapy, in Adult Participants With Treatment-resistant Depression

13. NCT02493868 - ESKETINTRD3003 - A Randomized, Double-blind, Multicenter, Active-
Controlled Study of Intranasal Esketamine Plus an Oral Antidepressant for Relapse Prevention
in Treatment-resistant Depression

What type of data are you looking for?: Individual Participant-Level Data, which includes Full
CSR and all supporting documentation

Research Proposal

Project Title

The Role of Placebo in Suicidal Ideation Outcomes in Ketamine and Esketamine Trials: Meta-Analyses
of Comparative Effects, Active and Placebo Arms

Narrative Summary:

Ketamine and Esketamine are promising rapid-acting drugs studied for reducing suicidal thoughts in
people with various psychiatric disorders. Both have demonstrated acute efficacy in prior clinical
trials and meta-analyses, though their comparative effectiveness remains unclear. Direct head-to-
head trials are lacking, and differences in observed effects may partly reflect variability in placebo
response, which is known to be high in psychiatric trials and may vary with administration route or
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blinding quality. This study will conduct three meta-analyses: one comparing active drugs to
placebo, one assessing only active arms, and one analyzing only placebo arms, to better interpret
treatment effects.

Scientific Abstract:

Background:

Ketamine and esketamine are emerging fast-acting treatment for reducing suicidal ideation across
various psychiatric disorders. Multiple meta-analyses and systematic reviews have examined their
efficacy, but none have directly analyzed how placebo effects may influence outcomes. Placebo
responses are known to be high in psychiatric trials and may vary depending on factors like route of
administration and unblinding. These variations may partly account for differences in observed
treatment efficacy.

Objective: To evaluate the efficacy of ketamine and esketamine for suicidal ideation and investigate
how placebo effects may contribute to observed treatment outcomes.

Study Design:

Systematic review and three separate meta-analyses of RCTs:

(1) Active treatment (ketamine/esketamine) vs. placebo;

(2) within-group effects in active arms only;

(3) Within-group effects in placebo arms only.

Participants:

Adults with DSM/ICD psychiatric diagnoses enrolled in RCTs comparing ketamine or esketamine to
placebo.

Primary and Secondary Outcome Measures:

The primary outcome is change in suicidal ideation severity using validated scales (e.g., BSS, C-
SSRS). Secondary outcomes include overall treatment response, incidence of adverse events in the
placebo and active arms.

Statistical Analysis:

Random-effects meta-analyses using Hedge's g for continuous outcomes. Between-study
heterogeneity will be assessed using 12. Meta-regressions will examine drug , placebo type and study-
level characteristics.

Brief Project Background and Statement of Project Significance:

Ketamine and its S-enantiomer, esketamine, have been considered promising agents for suicide
prevention in individuals with psychiatric disorders. Those compounds share a similar pharmacologic
profiles and are generally administrated by different routes, and both have demonstrated rapid anti-
suicidal effects within hours in clinical trials. Esketamine is integrated into clinical practice for
treatment resistant depression with acute suicidal ideation, following FDA approval. Recent
systematic reviews and meta-analyses have confirmed significant short-term efficacy for both agents
compared to placebo [1][2]. However, esketamine appears to have a weaker efficacy than ketamine,
decreasing after 24 hours. Evidence on long-term outcomes remains limited, due to substantial
variability across trials and methodological concerns in existing RCTs, such as enrolling participants
selected based on prior treatment response, which may overestimate effectiveness [3]. This
uncertainty is compounded by the lack of randomized controlled trials (RCTs) that directly compare
ketamine and esketamine for suicidal ideation, and difference in placebo response may contribute to
variability in observed efficacy. Placebo effects vary across different psychiatric diagnosis [4] and are
known to be particularly high for depressive symptoms in ketamine and esketamine studies [5]. Non-
specific factors, such as patient expectation, frequency of provider interactions (that varies across
inpatient and outpatient settings) may influence the outcomes. A participant-level meta-analysis
focused on intravenous ketamine trials [6] found that placebo was associated with greater
reductions in suicidal ideation than in other symptoms, suggesting that the placebo effect in
suicidality may be particularly strong and mechanistically distinct. The difficulty in maintaining
blinding, due to ketamine's dissociative effects, can lead to overestimate the drug's effects. In the
case of ketamine and esketamine trials, these differences may contribute meaningfully to the
apparent efficacy of the intervention, especially when comparing different intravenous vs. intranasal
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administration. This project will discuss these gaps by conducting three meta-analyses using data
from RCTs of ketamine or esketamine for suicidal ideation: (1) comparing both active treatment to
placebo, (2) analyzing only active treatment arms to estimate within-group change, and (3)
analyzing only placebo arms to estimate the magnitude and variability of placebo response. Meta-
regression techniques will be used to examine how drug, placebo characteristics and other variables
influence observed treatment effects. By isolating and quantifying placebo response in these trials,
this study aims to clarify the true clinical effect of ketamine and esketamine, improve interpretation
of past and future RCTs, and support better design of trials that investigate rapid-acting treatments
for suicidality. This work will generate generalizable scientific knowledge relevant to clinical trial
methodology and the evaluation of psychiatric interventions with rapid onset of action.

Specific Aims of the Project:

The primary aim of this project is to evaluate the efficacy of ketamine and esketamine in reducing
suicidal ideation (S.l.) in individuals with psychiatric disorders by disentangling drug-related effects
from placebo responses.

Specific objectives include: (1) To compare both active vs placebo in reducing S.l. using data from
randomized controlled trials. (2) To estimate treatment effects within active arms only (3) and
placebo arms only. (4) To explore potential moderators of efficacy, such as drug-type, dosing,
placebo type, number of sessions, setting (e.g. inpatient, outpatient), characteristics of the
population (e.g. diagnosis, presence of S.I. baseline) (5) To estimate treatment response, side effects
and dissociative effects across placebo and active arms.

Hypotheses: (1) Ketamine and esketamine will both show significant reductions in S.l. compared to
placebo within 24 hours and their efficacy will decrease over time, especially for esketamine (2)
Within-group changes will be observed in both active and placebo arms, but placebo responses will
vary substantially across studies. (3)Placebo characteristics will moderate effect sizes and may
explain some of the differences observed between ketamine and esketamine trials.

Study Design:
Meta-analysis (analysis of multiple trials together)
What is the purpose of the analysis being proposed? Please select all that apply.

New research question to examine treatment effectiveness on secondary endpoints and/or within
subgroup populations

Meta-analysis using data from the YODA Project and other data sources

Research on comparison group

Research Methods

Data Source and Inclusion/Exclusion Criteria to be used to define the patient sample for
your study:

The study was conducted in accordance with the recommendations of the Cochrane Handbook for
Systematic Reviews of Interventions and the PRISMA reporting guidelines for systematic reviews.
Searches were conducted in PubMed/MEDLINE, Embase, Web of Science, Cochrane Central,
PsycINFO, and Scopus from database inception to November 2022 (with an updated search on
September 2025), applying restrictions for human studies, adults, and language (English, Italian,
Portuguese, German, and Spanish).

Inclusion criteria: (1) randomized controlled trials (RCTs) double or single blinded. Cross-over trials if
pre-crossover data are available. When multiple publications report data from the same clinical trial,
the version with the most complete outcome data will be selected. In multi-phase trials, only results
from the unrestricted/randomized phase will be included. (2) Adult participants (>=18 years). (3)
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Diagnosis of a psychiatric disorder according to DSM / ICD criteria (any edition), confirmed trough
structured/semi-structured interviews or trained clinicians. (4) Measure of suicidal ideation severity
for baseline and at least one time point post-treatment with validated scales (e.g., MADRS item 10, C-
SSRS) (5) Assignment to either active or placebo-controlled arms.

Interventions included ketamine or esketamine at subanesthetic doses, administered via any route.
Exclusion criteria: (1) Conference abstracts, letters, dissertations. (2) Healthy volunteers. (2) Trials
not including a placebo arm. (4) Concomitant neuromodulatory or anesthetic treatments (e.g. ECT,
TMS, DBS) (5) Studies focused solely on population of responders/remitters.

The screening was conducted using the platform Rayyan for systematic reviews

Primary and Secondary Outcome Measure(s) and how they will be categorized/defined for
your study:

Primary outcome: Change in suicidal ideation, from baseline to different timepoints, measured using
validated clinician-administered scales (e.g. C-SSRS, MADRS-SI,HDRS-3, or SSI) and self-report scales
(e.g. BSS, QIDS-SR16-12, SIDAS, others). Continuous scores will be extracted or derived (e.g., from
SE, IQR, or graphical data) and standardized as standardized mean differences (SMD) across studies.
Secondary outcome: Response, defined as a >=50% reduction from baseline in suicidal ideation
score. Incidence of adverse effects, including dissociative symptoms, sedation, nausea, and
cardiovascular changes.

Main Predictor/Independent Variable and how it will be categorized/defined for your
study:

The main independent variable in this study is treatment assignment, defined by randomization to
ketamine, esketamine, or placebo in eligible trials. This variable will be categorized as follows: (1)
Ketamine (active): Patients randomized to receive ketamine via any route, regardless of dose,
timing, or frequency. (2) Esketamine (active): Patients randomized to receive esketamine, typically
via intranasal administration, according to trial protocol. Placebo: Patients randomized to receive an
inert or active placebo control (e.g., saline IV, intranasal spray, or psychoactive comparator like
midazolam used for blinding).

In analyses comparing treatment arms (meta-analysis #1), treatment assignment will be modeled as
a categorical predictor (ketamine vs placebo; esketamine vs placebo). In indirect comparisons across
studies, drug type (ketamine vs esketamine) will be included as a study-level moderator in meta-
regression. In within-group meta-analyses (meta-analyses #2 and #3), treatment assignment will
define which group-level estimates are pooled (e.g., active arms only vs placebo arms only).

Other Variables of Interest that will be used in your analysis and how they will be
categorized/defined for your study:

In meta-regression, we will further explore treatment as a predictor of response while adjusting for
moderators: dose, number of sessions, administration route, setting (inpatient or outpatient),
diagnosis, presence of suicidal ideation baseline (acute or chronic, with or without intent),
concomitant treatments, start of concomitant treatments (stable or newly initiated), prior exposure
to ketamine or esketamine in other trials, presence of comorbid diagnosis.

Statistical Analysis Plan:

The statistical analysis will be structured into three planned meta-analyses using randomized
controlled trials (RCTs) data: (1) Comparative efficacy analysis (active drug vs placebo). (2) Within-
group analysis of active arms. (3) Within-group analysis of placebo arms. We will describe baseline
characteristics of participants in each trial and study arm, including age, sex, psychiatric diagnosis,
baseline severity of suicidal ideation, comorbidities. Continuous variables will be summarized using
means and standard deviations. Categorical variables will be summarized using frequencies and
percentages. We will assess baseline balance between arms within each study using t-tests, chi-
square tests, or non-parametric equivalents.

Comparative Meta-Analysis

For the primary analysis, we will calculate between-group effect sizes (SMD, Hedges' g) for suicidal
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ideation change scores from baseline to different end-points, comparing ketamine or esketamine to
placebo within each study. These will be pooled using a random-effects model (REML or
DerSimonian--Laird) to account for between-study heterogeneity. Forest plots will be generated to
visualize effect sizes, and heterogeneity will be assessed using 12, T2, and Cochran's Q statistics. We
will analyze ketamine and esketamine trials both combined and separately, and perform an indirect
comparison performing subgroup analyses and meta-regression.

Within-Group Meta-Analyses

Two separate random-effects meta-analyses will estimate pre--post effect sizes within active arms
and placebo arms. These analyses will help quantify the absolute change in suicidal ideation in each
condition. Meta-

regression models will assess the impact of moderators on observed effect sizes (for both
comparative and within-arm analyses). Meta-regression will be performed using mixed-effects
models, with robust variance estimation where appropriate. Sensitivity analyses will include
alternative estimators, exclusion of trials at high risk of bias (based on Cochrane RoB tool) and fixed-
effect models. We will assess potential publication bias using funnel plots and Egger's test.

Software Used:
R, RStudio
Project Timeline:

The study is part of a larger project on clinical efficacy and effectiveness of classic and non-classic
psychedelics with and without psychological support. Project start date: November 2022; meta-
analysis already in progress and at the data extraction stage. Authors were contacted to request
access to the missing data. Literature update: September 2025. Requesting data from additional
studies trough YODA Project: October 2025. Data Analysis and results interpretation: 1 month.
Manuscript Drafting: 1 month.

Dissemination Plan:

This article will be submitted to high-impact medical journals, such as Lancet Psychiatry and Jama
Psychiatry, and conferences.
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