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Suicide Risk

• 9.8 million American adults has serious thoughts of 
suicide in 2015

• 2.7 million made suicide plans
• 1.4 million made non-fatal suicide attempts

• Substance Abuse and Mental Health Services Association, 2019



Suicide

• Suicide is one of top 10 leading causes of death in the United 
States, with more than 30,000 deaths per year.

• Rush, AJ, J Clin Psychiatry 2007; 68, 4-10



Suicide in Doctors

• One doctor per day commits suicide in the US.
• Highest suicide rate of any profession – 28-40 per 

100,000 (more than 2 times of the general 
population)

• Medscape National Physician Burnout, Depression and Suicide 
Report, 2019, accessed January 17, 2019



BioPsychoSocial Understanding of 
Suicide



Stress-Diathesis Model
• Acute Stress

• Financial, Health, Loss

• Chronic Stress
• Childhood maltreatment
• Relationship problems

• Stress modifies disease-
relevant biological processes 
in humans. 

• Depression
• Cardiovascular disease
• HIV/AIDS
• Cancer

Cohen et al, Psychological  Stress and Disease, JAMA 
2007;298(14), 1685-1687



Stress  and Neurodegeneration

(Neurotrophic Hypothesis)



Effect of Childhood Maltreatment



Effects of Childhood Sexual 
Abuse



PET Scan in Depression





Management Approaches to a 
Suicidal Patient

• Practice Guideline for the Assessment and 
Treatment of Patients with Suicidal Behaviors 
(American Psychiatric Association, 2003)

• Psychiatric Management
• Establish and Maintain a Therapeutic  Alliance
• Patient safety, Setting, Treatment Plan, Education

• Specific Treatment Modalities
• Somatic Therapies

• Lithium
• Clozapine

• Electroconvulsive Therapy (ECT)
• Psychotherapy



Electroconvulsive Therapy
in Suicidal Patients



Declining Use of ECT in US General Hospitals    
Biological Psychiatry, 2012



ECT Reduces Suicide Risk
• Consortium for Research in Continuation ECT (CORE Study)

• Multisite, collaborative, NIMH-funded study
• Compare the efficacy of continuation pharmacotherapy (lithium plus 

nortriptyline) and continuation ECT

• Remission rate for depression in the 355 patients who completed the 
course of treatment was 85.6%.

• Among 102 patients in the high expressed suicidal intent group who 
completed acute course of ECT, 87.3% had scores drop to 0.

Kellner CH, Fink M, Knapp R, et al, Am J Psych 2005;162:977-982



Electroconvulsive Therapy (ECT)

Neuromodulation 
and

Neurogenesis



ECT and Neuromodulation
• Neurotransmitter  Hypothesis:

• Hypothesis: ECT stabilizes dysregulated intracellular signaling 
linked to multiple transmitter system.

• Alterations in Neurotransmitter and Receptor Function
• NE : Down-regulation and desensitization of B-receptors
• 5HT: Upregulation and sensitization of post-synaptic 5HT2 

receptors
• Ach: Increased brain and CSF acetylcholine concentration

• Down-regulation of cortical muscarinic receptors
• Could be related to ECT-induced amnesia

• DA:  Increased dopamine-mediated behaviors

Kaplan and Saddock. Comp Textbook of Psych, 1995



Other Proposed ECT Mechanisms of Action
• Anticonvulsant Hypothesis:

• Post-ictal inhibitory response to ECT-induced seizure may be 
therapeutic.

• Hyperconnectivity Hypothesis:
• ECT exerts its therapeutic efficacy through modification of the aberrant 

functional connectivity.
• Hyperconnectivity in amygdala and cognitive network in depression. (Sheline et 

al, 2010)
• ECT attenuates connectivity to the amygdala (2014)

• Connectivity Resetting Hypothesis:
• ECT exerts its therapeutic efficacy through resetting aberrant neural 

connectivity, likely mediated through activating thalamocortical 
pathways and central inhibitory mechanisms, and increasing the 
possibility of formation of newer and healthier connecting by 
promoting neurogenesis.

• Farzan, F , Daskalakis, ZJ et al, J ECT 30;2 June 2014, 98-106



ECT and Neurogenesis



ECS and Neurogenesis in Rat Hippocampus
Smitha JSM, Andrade C, et al, J ECT 30;3, Sept 2014:192-194



Epigenetic Effects of Electroconvulsive Seizures
De Jong, JO, Sienart P, Rutten B, et al, J ECT 30:2, 152-159 June 2014
Epigenetics (or Epigenesis) refers to the processes that modify gene expression 
independent from the primary DNA sequence.



Epigenetic Effects of Electroconvulsive Seizures
De Jong, JO, Sienart P, Rutten B, et al, J ECT 30:2, 152-159 June 2014
Epigenetics (or Epigenesis) refers to the processes that modify gene expression independent from the 
primary DNA sequence.



mRNA Changes in ECT



Human Brain Connectome
NEJM, Dec 2018



Resting-State Functional Connectivity in TRD and 
Effects of ECT

• Resting-State Functional Connectivity (RSFC) in patients with TRD was measured pre and post- RUL 
ECT, using functional magnetic resonance imaging (fMRI)

• N= 30 women with TRD; and 33 healthy controls

• Both ECT and clinical change were associated with RSFC modulation in dorsal ACC (dorsal anterior 
cingulate), mdTH (mediodorsal thalamus) and hippocampus.

• RSFC of these regions did not change in healthy controls.

• Leaver AM, Espinoza R, Pirnia T, Joshi SH, Woods RP, Narr KL,  Modulation of intrinsic brain activity by electroconvulsive therapy in major 
depression, Biol Psychiatry Cogn Neurosci Neuroimaging, 2016, Jan 1; 77-86



Bilateral ECT induces bilateral increases in regional
cortical thickness
P van Eijndhoven1,2, P Mulders1,2, L Kwekkeboom1, et al



Role of ECT in Suicide
• Stress 

• Neurodegeneration
• Gray matter abnormalities in childhood maltreatment

• Suicide
• 10th leading cause of death

• ECT
• Epigenetic effects

• Histone tail modification
• mRNA effect with elevated  serum level of TCF -7

• Neurogenesis
• 87.3% of patients were relieved of suicide thoughts 

(CORE Study)



Thank you.
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