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A birth of an hypothesis

◼ Depression runs in families

◼ GxE interaction seems logical but failed 

replication

◼ New data on brain development appeared

◼ A new hypothesis needed a proof

◼ Animal model proved GxExT interaction



• Depression is common

• Depression runs in families

• Depression is different before & after puberty

1. Prevalence 

2. Gender ratio 

3. Treatment efficacy

Facts about pediatric depression



Depression

in Children & Adolescents
Early Childhood:

• looks sad

• tearful

• slow movements or 

irritability

• monotone voice

• hopeless

• self in negative terms 

• school problems

• somatization!!

Late childhood and 

adolescents:

• low self esteem

• apathy

• irritability

• anxiety

• low concentration

• suicide attempts
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Suicidal Behavior Runs in Families

•TPH1

•SERT

•COMT

•MAO

•5HT’s

•DR

•NET

•BDNF

•Wolfram (WFS1)

•Etc……

•TPH2….

→ Equivocal results

→ MZ>DZ but far from 100%

Direct main effect approach

http://www.uni-saarland.de/fak8/huber/pcr%20thermomix%202004.jpg
http://www.fermentas.com/catalog/pcr/images/longpcrmix.jpg


Caspi and Moffitt, Nature Reviews Neuroscience, July 2006, with permission

Familial Transmission  and Gene-Environment Interaction



◼ G X E 

Interaction



Caspi et al., Science 2003



44bp

5-HTT-LPR- serotonin transporter linked polymorphism region

Lesch et al. 1994, Heils et al. 1996

5’

A functional polymorphism consists of two common alleles, a 

short (S) and long (L) variants, differing by 44 bp

S<<L

promoter



5HTTLPR

Gene X Environment Interaction

Caspi et al. 2003

Caspi et al. Science, 2003 



5HTTLPR

Gene X Environment Interaction

Caspi et al. 2003

Caspi et al. Science, 2003 

*counted SLE



Social supports and serotonin transporter gene 

moderate depression in maltreated children.

Kaufman J et al. Proc Natl Acad Sci USA 2004; 

101:17316-17321

Maltreated children (57 age 10-15; were removed from their parents' care)
with the s/s genotype and no positive supports had the highest depression ratings. 

Positive supports reduced risk.

(N=101)



Eley et al., Mol Psychiatry 2004N=1990, age 10-20

http://www.decodeunicode.org/data/glyph/196x196/2640.gif




Zalsman et al. Am J Psychiatry 2006, 163:1588-1593



OOPS!!!!

◼ Risch N et al. JAMA, 2009;302:492 

Meta-analysis of 14 studies found no 

significant association (OR=1.05) 
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Karg et al. 2011

http://www.google.co.il/imgres?imgurl=http://blog.orange.co.il/wp-content/blogs.dir/5/2008/3001013_49.jpg&imgrefurl=http://blog.orange.co.il/tzfanya/?p%3D146&usg=__YvzHVH8_M0P3mLcBhCxccArY6AU=&h=339&w=507&sz=48&hl=iw&start=2&zoom=1&tbnid=0Whq06fhqxi2QM:&tbnh=88&tbnw=131&ei=IOs9TaLnBIO1hAfL_JGfCg&prev=/images?q%3D%D7%A0%D7%A6%D7%97%D7%95%D7%9F%26hl%3Diw%26gbv%3D2%26tbs%3Disch:1&itbs=1




One sleepless night hypothesis



◼ G X E X T 

Interaction



Zalsman G., Eur Psychiatry, 2010



Normal Brain Development 

243 Scans from 145 healthy children 

1. Giedd JN, et al., Child psychiatry branch of 

the NIMH longitudinal structural MRI study 

of human brain development. 

Neuropsychopharmacology. 2015  

2. Giedd JN. The amazing teen brain. Sci Am. 

2015



◼The brain is developing 

until age 22-23y.

◼SLE “meets” a different 

brain in every time point 

of development

Giedd JN. The amazing teen brain. Sci Am. 2015 312(6):32-7.
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Are brains of children and adolescents different?

Gray Matter 

Brain Development in Healthy Children & Adolescents
Longitudinal and Cross-Sectional Data 

(243 Scans from 145 Subjects)

Frontal Gray Matter

200

220

240

4 6 8 10 12 14 16 18 20 22

Age in years

V
o

lu
m

e
 i

n

From Jay Giedd, NIMH with permission
Giedd JN. The amazing teen brain. Sci 

Am. 2015 312(6):32-7.



Pruning
The process of removing certain above-ground 

elements from a plant; in landscaping this process

usually involves removal of diseased, non-

productive, or otherwise unwanted portions from 

a plant

http://en.wikipedia.org/wiki/Landscaping
http://en.wikipedia.org/wiki/Disease
http://en.wikipedia.org/wiki/Plant
http://upload.wikimedia.org/wikipedia/en/2/20/Prunedbushcloseup.jpg


When reading emotion, teens (left) rely more on the 

amygdala, while adults (right) rely more on the frontal 

cortex.

Deborah Yurgelon-Todd, 2000

Reading Emotions Differently
12y 22y



Amygdala response to fearful faces as a function

of age.

Casey et al., Dev Psychobiol 52: 225–235, 2010.

Hare et al., Biological Psychiatry 63:927-934, 2008.



WKY Rat

Animal model for depression, 

despair and anhedonia

GXEXT



Zalsman et al., Eur Neoropsychopharmacology 2015



(Exposure to stress) at different developmental windows

G X E X Gender X T

T1 (27) T2 (44)

T3 (58)

WKY



Rats MRI  

Tel Aviv University MRI





GxExT interaction in depression

bad genes 

bad life 

early timing

bad genes 

bad life 

late timing

good genes 

good life   

good genes 

bad life

late timing 

good genes 

bad life

early timing 

bad genes 

good life 

best worseOUTCOME
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Epigenetics may be the link 

between G and E



Epigenetics
◼ Changes in DNA that change gene 

expression. These changes can be 

permanent (cell type) or temporary 

(developmental window , environmental 

ques)

◼ Types:

1. Methylation

2. Histones modification

3. Non coding RNAs=MiRNA



Future Direction: Micro RNA as a 
biomarker

Short RNA fragment that prevents 

the production of a particular 

protein by binding to and 

destroying the messenger RNA 

that would have produced the 

protein. 

From: Yaron Goren with permission



Labonte 2013



Gross 2013



A birth of an hypothesis

◼ Depression runs in families

◼ GxE interaction seems logical but failed 

replication

◼ New data on brain development appeared

◼ A new hypothesis needed a proof

◼ Animal model proved GxExT interaction
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End of Part 1
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◼The 

phenomena



World Suicide Rates (WHO)
900,000 a year 10.7:100,000



Worldwide reduced suicide rates during pandemic 

Pirkis et al., 2021
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Social media and suicidal behavior





If you don’t ask you don’t know

◼90% of  suicide victims 

suffered from a mental disorder

◼60% of suicide victims met 

their primary care physician in 

the month prior to suicide

◼Asking is not dangerous 

Mann et al., JAMA, 2005

Gould et al., JAMA 2006



◼Risk 

Assessment



Risk Assessment

◼ Male!!!

◼ Psychopathology (MDD)

◼ Previous attempt

◼ Impulsive aggression

◼ Loss

◼ Leaving alone

◼ Support system



Risk Assessment

◼ Substance abuse

◼ Problem with the law

◼ Genetics

◼ Hopelessness- Despair

◼ Helplessness

◼ Poor decision making



◼Treatment



Tx of the suicidal patients

◼ Safety plan

◼ Restriction of means

◼ No-suicide contract

◼ Effective treatment of depression 

◼ Aggressive treatment of psychopathology!!

◼ Postcard approach-continuous care

◼ Specific psychotherapies

◼ Human compassion and true care



Evidence- Based Psychotherapies for 

Depression and Suicidal Behavior

◼CBT, CBT-A

◼DBT- specifically for BLPD NSSI

◼ IPT, IPT-A

◼MBCT



Suggested 

Mechanisms:

◼Psychological

◼Biological

◼GxE interaction



Universal Psychological 

Characteristics

◼ Feeling lonely and isolated 

(“nobody understands my mental pain”)

◼ Narrow cognitive state

“tunnel vision”. The more depressed and 

desperate, the less open to suggestions 

Omer H, Elitzur AC. What would you say to the person on the roof?

Suicide Life Threat Behav. 2001 ;31:129-39; Orbach I discussion pp. 140-3.

Shneidman, E. (1982) Voices of Death. N. Y.: Harper & Row. 



Fig. 1. Proposed model of suicidal tendency.If a mediation effect occurs, the broken lines which represent direct links between the 

predicting and the predicted variables are annulled (i.e. full mediation) or reduced (i.e. partial mediation).

Mental pain as a mediator of suicidal tendency: 

A path analysis

Nahaliel et al., Comprehensive Psychiatry, Volume 55, Issue 4, 2014, 944–951



Suggested 

Mechanisms:

◼Psychological

◼Biological

◼GxE interaction



Turecki and Brent Lancet 2015



Reduced volumes of Caudate and Putamen in 
individuals with vs. without a family history of suicide

* correlated with mental pain and teen Hx of 
aggression

Jollant et al.,

2018



Suicidal Behavior Runs in Families
(A Roy et al 1990, DA Brent et al., 1996)

Ernest Hemingway

◼ MZ 13 times more risk of suicide than in DZ (Roy 1990)

◼ 5HT2A gene expressed more and SKA2 gene expressed less in brains  

of teens suicide victims (Pandey G. Int NPP,  2002)



•DZ 0.7%
•MZ 13%

Ott J et al, 2001



Genetics of Suicide in Adolescents

Zalsman G

In: Dwivedi Y, editor. The Neurobiological Basis of Suicide. 2012. Chapter 14.





Galfalvy et al., WJBP, 2014





Suggested 

Mechanisms:

◼Psychological

◼Biological

◼GxE interaction



Columbia University
New York State 

Psychiatric Institute

LOCATION N YEARS %

Israel 43 mid-1980s 90%

*New York 120 1984–1986 90%

Finland 53 1987–1988 94%

*Pittsburgh 140 1984–1994 82%

PSYCHIATRIC DISORDER 

IN ADOLESCENT SUICIDE

— P S Y C H O L O G I C A L - A U T O P S Y   S T U D I E S —

D14Apter 1993, Shaffer 1996, Marttunen 1991, Brent 1999; *case-control studies

From David Shaffer with Permission



Mann et al., JAMA. 2005;294(16):2064-2074. 

Suicide Prevention Strategies

90%

40%



Can we really prevent suicide?

Lifshitz, Zalsman, Giner, Oquendo, Curr Psy Rep, 2012



Lancet Psychiatry 2016





Methods
• PubMed and the Cochrane Library using multiple terms 

related to suicide prevention

• between Jan 1, 2005 and Dec 31, 2014. 

• 7 interventions: public and physician education, media 
strategies, screening, restricting access to suicide 
means, treatments, and internet or hotline support. 

• primary outcomes of interest: suicidal behaviour
(suicide, attempt, or ideation), and intermediate or 
secondary outcomes (treatment-seeking, identification 
of at-risk individuals, antidepressant prescription or use 
rates, or referrals). 

• Because the heterogeneity of populations and 
methodology we present a narrative analysis.

The European Unified Suicide 

Prevention Platform (EUSPP) l 

Leiden 12-14/2/2015

76



The European Unified Suicide Prevention 

Platform (EUSPP) l Leiden 12-14/2/2015
77

Classification of evidence



Oxford Criteria for Evidence Strength

The European Unified Suicide Prevention 

Platform (EUSPP)

Oxford Centre for Evidence-based 

Medicine – Levels of Evidence 

(March 2009). 



The European Unified Suicide 

Prevention Platform (EUSPP)



The European Unified Suicide Prevention 

Platform (EUSPP) l Leiden 12-14/2/2015
80



Results

1797 studies were identified including:

23 systematic reviews, 

12 meta-analyses, 

40 randomized controlled trials (RCTs), 

67 cohort trials, 

22 ecological or population-based



The European Unified Suicide Prevention 

Platform (EUSPP) l Leiden 12-14/2/2015
82

Figure 1: Records PRISMA Flow Diagram 
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Additional records identified 
through other sources 

(n =24   ) 

Total Records  
(n =1821) 

Full text records screened 
(n =1821) 

Records excluded  
(n =1577) 

Full-text articles assessed 
for eligibility  

(n =244   ) 

Full-text articles excluded, 
with reasons  

(n =80   ) 

Studies included in the 
final systematic review  

(n =164   ) 



Healthcare approaches

Public Health approaches

Restriction of 
Access to 
lethal means

School-based
universal prevention

Gatekeeper training

Media training

Internet based interventions

Helplines

Treatment of depression
(Pharmacotherapy and psychotherapy)

Chain of care
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Education of primary 
care physicians

Screening in primary 
care



School based 
interventions

The European Unified Suicide Prevention 

Platform (EUSPP) l Leiden 12-14/2/2015
84



N=70 post mortem cases

Zalsman et al., Eur Psychiatry, 2016



“Typical” suicide victim in Israeli 

schools 2003-2011(n=70) 
• Male 

• Low SES

• Low graded school

• Academic difficulties

• School counselor knows him

• Suicide risk undetected

• Truancy!!

• Mean 4 negative life events (SD 2.5)

• Low self disclosure (Horesh Zalsman and Apter 2004)

• Length of crisis 0.8 year

• Peers knew (46%)

• Trigger: interpersonal discord M/P humiliation (60%)

• Hanging (72%) near home (67%) late night (95%) during 
January (23%) or September (17%)





Social media and suicidal behavior





Pharmacotherapy
of suicidal behavior

The European Unified Suicide Prevention 

Platform (EUSPP) l Leiden 12-14/2/2015
90



Results- Treatments of 
psychopathology

The anti-suicidal effects of clozapine and 
lithium have been substantiated, but might 
be less specific than previously thought. 
Effective pharmacological and psychological

treatments of depression are important in 
prevention. 



Ketamine and Suicide Tx

• Ketamine shows promising results in systematic 
review as a potentially effective and rapid 
treatment of suicidal thoughts, independent of 
improvement in depression, and with minimal 
side effects (Reinstatler  et al., Drugs R D 2015)

• but effects on suicide attempts or death by 
suicide have not yet been shown and effects on 
suicidal ideation longer than a few days have 
not been demonstrated. 





Daly et al., JAMA 2018





ECT and Suicide Tx

• ECT was shown to rapidly reduce suicide risk 
in case series but no controlled trials have 
been conducted. (Kellner et al., AJP 2005; 
Patel M et al., The journal of ECT 2006)



Means 
Restrictions

The European Unified Suicide Prevention 

Platform (EUSPP) l Leiden 12-14/2/2015
97



Golden Gate - San Francisco

Suicide “Hot Spot”







Okland Bridge SF

No suicides



Moher Cliffs, Ireland



Moher Cliffs, Ireland



Moher Cliffs, Ireland



Psychiatric Hospital Suicides

Hanging is the 
prevalent method 

The shower is the 
most dangerous 
place



Shepard Pratt Hospital, Baltimore, Maryland



McLean Hospital, 

Harvard University, Boston





Limiting pack size of analgesics  

(Paracetamol & Salicilates) 16/9/98

Hawton et al., BMJ, 2004

• Deaths lower by 22%

• Non fatal OD lowered by 29%

• Liver transplant reduced by 30%

• Some shift to ibuprofen (not fatal)



0.00

5.00

10.00

15.00

20.00

25.00

30.00

0

5

10

15

20

25

30

35

40

S
u

ic
id

e
 r

a
te

N
o

 o
f 

su
ic

id
e

Years

Fig 1 Number of suicides, suicide rates, and three year moving 

average for rates of suicide, IDF Mandatory service, 1992-2012

Number of suicides

Three year moving

average of suicide rate

Suicide rates

Implementation of program

Lubin G et al., 2010; Laor L unpublished data; Shelef et al., 2016 in press 

IDF suicide rate in 20 years – effect of guns restrictions



My Message 

◼ Suicidal behavior is not rare after puberty

◼ Complete suicide is rare and hard to predict

◼ Risk assessment and recording is essential

◼ Pharmacotherapy include SSRIs, Lithium, 

Clozapine, ECT and maybe Ketamine

◼ SSRIs do not cause more completed 

suicides

◼ Prevention in the national level is effective

◼ Connection and Compassion are critical 





Small Talk Saves Lives – Samaritans

Sara Wilson case



Thank you



SSRIs and Suicide
in Pediatric Population

• In children and adolescents with depression, evidence 
(RCTs) does not support avoidance of use of 
antidepressant medication because of increased risk of 
suicidal behaviour, although there is evidence to suggest 
an increased risk of suicidal ideation in this population. 

• Adding cognitive behavioral therapy (CBT) to fluoxetine 
may lead to less suicidal ideation and behaviour than 
treatment with fluoxetine alone.

March JS et al., The Treatment for Adolescents With 
Depression Study (TADS): long-term effectiveness and safety 
outcomes. Archives of General Psychiatry 2007; 64(10): 1132-
43. 



Most gunshot suicides in the US 
are happening in the first year 

after purchasing a gun



Columbia University
New York State 

Psychiatric Institute

LOCATION N YEARS %

Israel 43 mid-1980s 90%

*New York 120 1984–1986 90%

Finland 53 1987–1988 94%

*Pittsburgh 140 1984–1994 82%

PSYCHIATRIC DISORDER 

IN ADOLESCENT SUICIDE

— P S Y C H O L O G I C A L - A U T O P S Y   S T U D I E S —

D14Apter 1993, Shaffer 1996, Marttunen 1991, Brent 1999; *case-control studies

From David Shaffer with Permission
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