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What is the Methodological Question Being Addressed? The objective of this cross-over,
subject-blinded, clinical trial, is to determine if acute changes in brain activity recorded by
electroencephalography (EEG) during ketamine treatment correlate with reduction in suicidal
ideation.

Introduction Death by suicide has rapidly risen over the past decade to become a top ten leading
cause of mortality in America. Suicidal thoughts and behaviors can occur as part of a range of
physical and mental illnesses highlighting the need to develop anti-suicidal pharmacotherapies that
are effective regardless of the associated psychiatric disorder. The anesthetic agent ketamine may
represent such a treatment. While ketamine is increasingly used as a rapid, antidepressant agent,
there is accumulating evidence of additional anti-suicidal properties. The mechanisms underlying
the rapid anti-suicidal properties of ketamine remain unknown. 
By measuring in vivo neural activity over the course of a drug treatment, EEG based biomarkers
can provide insights into mechanisms of action, neural circuit engagement, and treatment
response. EEG based biomarkers, such as Mismatch Negativity (MMN) are well validated across a
variety of clinical settings and can be used to measure specific types of brain electrical activity. The
generation of MMN relies on properly functioning NMDA receptor (NMDAR) mediated
neurotransmission, and as expected for a potent NMDAR antagonist, ketamine results in dose
dependent reductions in MMN. Furthermore, the amplitude of baseline MMN is inversely correlated
with the psychomimetic effects of ketamine, suggesting that measurement of baseline
EEG-biomarkers may be useful in predicting dose sensitivity to ketamine.

Methods Adult participants expressing clinically significant SI (score ≥ 4 or greater on the 10
questions of the MADRS, MADRS-SI) will be recruited from the inpatient psychiatric unit at the Icahn
School of Medicine at Mount Sinai.  Participants will have three study visits over the course of three
days. On the first day participants will be randomized to either an intramuscular (0.5 mg/kg)
injection of racemic ketamine or saline placebo.  A high density, 256 electrode (Magstim EGI) EEG
system will be used to record at baseline and during the ketamine experience. On the next day
participants will be crossed over and receive the other study treatment.  While there will likely be
carry over effects from participants treated with ketamine on day 1 this design will hopefully allow
for both within- and between- subject comparisons while controlling for day x treatment effects.
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Results We are interested in the correlation between ketamine-induced alterations in brain activity
and treatment outcome, therefore, the primary outcome for this study is not change in clinical
symptoms. Recruitment for this study will start in January of 2021.  We plan to recruit 1.5 patients
per month to reach our recruitment goal of 22 participants within two years. Our primary
hypothesis is that the reduction in MMN observed during acute ketamine treatment will be
positively correlated with treatment response (i.e. decreased MMN will be associated with reduction
in SI as measured by MADRS-10).

Conclusion This pilot study will be used to determine whether changes in MMN observed during
acute ketamine administration are correlated with reductions in suicidal ideation.
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