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Abstract

Objectiv%: This work was undertaken to define and characterize the role of
currently available somatic treatments in psychiatry in either increasing or

reducing the risk for suicide.
H I

~
Methods: Members of the Suicide Prevention Task Group of the National Network

a b
of Depression Centers performed a literature review of somatic treatments known

to increase or reduce the risk for suicide. The reviews ventured to include all
relevant information about the risk for both suicide ideation and completed

suicides.

19

Results: (Lithium and clozapine are the only two somatic treatments that have high
quality data documenting their antisuicide effects in mood disorders and
schizophrenia, respectively. Lithium discontinuation is also associated with

- -

increased suicide risk. Ketamine and esketamine may have a small, but

/

immediate, antisuicide effect. Despite the recent Food and Drug Administration

approval of esketamine use in depressed suicidal patients, the small
-~

disproportional over-representation of suicide in subjects who had received
I

esketamine versus placebo (3 vs 0 among > 3,500 subjects) requires ongoing

evaluation. The purported antisuicide effect of electroconvulsive therapy is based
—

on low quality data. The effect of antidepressants is not at all clear. There appears

|
to be Wnoe for antidepressants increasing suicidal ideation and the risk
for suicije ovejhe short-term in young people, but indirect (low quality) evidence

that antidepressants reduce suicide risk over the long term.

Conclusi linicians have an expanding pharmacopeia to address suicide
potential in their patients. Some of the agents with documented antisuicide effects

may also increase suicidality under specific circumstances.
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Introduction

ript

Suicide is a major public health concern with 800,000 people eemamit-die by

\

suicide annually, and even more attempt it.! Suicide is now the tenth leading

cause of @e the United States, increasing by 30% since 1999,2 and appears to

S

continue creasing particularly among veterans and youths.3-¢ Globally,

U

suicide r the 18th leading cause of death across the lifespan, the second

cause of @leath among those aged 15-29 years, and occurs at a startling rate of one

N

person every 40 seconds.” Not only is suicide a costly burden in terms of human

a

life, but etarily, accruing an estimated $ 58.4 billion annually in lost

wages al expenditures combined in the United States.8 In conjunction

with th have a completed suicide, an additional estimated 9.3 million

\Y

adults in the U.S. have had thoughts of suicide within the past year; indicating the

increasin for an effective treatment for those experiencing acute or chronic

1

suicidal i .2

O

earch has focused on identifying risk factors for completed

suicid attempts, and suicidal ideation.® Around 90% of suicide victims

t 3

had a mental health diagnosis prior to death.!°© Suicidal ideation is one of the major

J

drivers of inpat#ént psychiatric hospitalization as a way of ensuring safety.11.12
Nonethele cides remain to be common soon after hospital discharge.!3.14 A

multitu otocols have been proposed as important for ensuring safety and

A

reducing suicide risk, with varying success.!5 Unfortunately, the recent increase in

completed suicides,3-¢ is evidence that we still have a long way to go.
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While depression is only one of the causes that leads to suicide, it is a major

contributing factor in approximately half of completed suicides.!¢ For that reason,

|

there is a*particular focus on somatic interventions for depression as an indirect

treatmen @ cide ideation and prevention of suicide.!5

Culrrently, suicidal ideation is treated through somatic interventions, such
as medicagio nd/or electroconvulsive therapy (ECT),!7 and psychosocial

interventi

G

uch as psychotherapy, most specifically Cognitive Behavioral
Therapy ).}8 Pharmacologically, there is the potential for both positive and

negative n suicides. The effects antidepressants are controversial, but

us

there is ciation for more immediate increased risk for suicide with indirect

evidence \and a reduced risk over the lifetime.!® Medications such as lithium and

)

clozapine hown efficacy in lowering suicide bipolar patients and

d

schizoph tients, respectively.15 However, lithium discontinuation may
increas isk for suicide.!9 Newer studies highlight the potential for ketamine

or its iomer, esketamine, in the management of treatment-resistant

A\

depression and suicidal thoughts,10.20 but with possible withdrawal depression2!

[

with ass ncreased risk for suicide.2?

O

T nt review is a product of a subcommittee of the Suicide Prevention
Taskforc National Network of Depression Centers with the intent to

summarize the direct effect of medications on significant suicide ideation and

th

Ui

completi group focused on randomized trials of specific treatments and

avoided ry or nonspecific or secondary effects such as might be seen with

predni anol, or other drugs.23-25

A
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Methods

Iniividui investigators, or small subgroups undertook the review of specific

agents or, of agents. These assignments were based on research interest
and bac owledge of each investigator in the group. Literature searches
I

varied sli@ghtly, but all utilized guidelines of the Preferred Reporting Items for

Systematgws and Meta-Analyses (PRISMA; http://www.prisma-

statemen

A mre search was performed in the electronic database, PubMed. The
following phras;s were used: “SSRIs and suicide”, “antidepressants and suicide,”
“suicide itlhium”, “suicide and clozapine”, “suicide and ketamine”, “suicide and
esketamt the applied filters of: human subjects, adult population, available
in Englismull—text format. Each subgroup utilized their own criteria in

choos vant articles. Additional articles were found by researchers as

they investi their topic. The switch of format of Pubmed in May of 2020 may

have results in an unclear way.

A search of “oral ketamine and suicide” yielded 24 results, of which

]

only 9 w ant to oral ketamine, and most of these were theoretical.

(:nous ketamine, a literature search was performed in the
electr se PubMed through July 1, 2020. The following phrase was used:

“suicide tﬁ Eetamine” with the applied filters of: human subjects, adult

G

population, avallable in English, and full-text format. These combined searches

J

yielded 10 les which were then narrowed down to 37 based on relevance to

A

the topic: there, only articles that looked at explicit markers of suicidality
were included with a greater emphasis on evidence levels I-III. Reference lists and

appendices from identified articles were also manually searched for pertinent
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references. These articles included six open-label studies, twelve randomized
controlled trials (RCTs), two meta-analyses/systematic reviews, and three post-hoc
analysMs were excluded if not specific to suicidal ideation and/or attempts,
if the art gked relevance to the administration of the specific medications
examiffe JFEHIR review, if the focus of the article was simply to examine suicide in
a speciﬁc&xtion, or if the full article was not available. Literature was not

excludedWpaseddon desired outcomes to limit any research bias. In addition to these

C

electroni ses, the CDC and the WHO websites were accessed for statistical

S

information, and the APA was referenced as expert opinion for practice guidelines

U

and reco tions on the proper treatment of suicidal patients.

Adgitional searches may have been performed that are not listed here. For

f

[1

example, nalysis suicide antidepressant” was performed in addition to

d

“antidepress and suicide” to double check the reference lists. These additional

search not monitored across the entire group of researchers.

M

ere excluded if not specific to suicidal ideation and/or attempts, if

the articlg lacked relevance to the administration of the specific medications

£

examined j is review, if the focus of the article was simply to examine suicide in

O

a specifi tion, or if suicide was a single case report or a sequence of cases

not part domized trial.

N

y of reviewed research was rated according to the Grading of

1

Recommendations Assessment, Development, and Evaluation (GRADE) system,

\

randomized triads were considered high quality if there was no obvious bias, and
mode lity if there was a risk of bias, or low quality if the data derived from
observational data.26 These decisions were reviewed by two other coauthors (the
coauthor of that particular section and RSE, who was responsible for reviewing all

sections).
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I ' Results
Tned searches yielded 2,258 articles which were then evaluated

by each sghgroyp investigating a particular agent. For each category, the following
were othSRIs and suicide 636; lithium and suicide 306 papers which were

reduced @er manual review; clozapine and suicide 198; ketamine and

suicide 1 m esketamine and suicide 4.

Discussion

Trg significant literature regarding suicide and various treatments,
but the o@uality of studies is suboptimal. There are only two somatic

ave been shown to reduce suicide risk in randomized, controlled

d clozapine. Only recently has a medication, esketamine, been

approved for use in depressed patients with acute suicidal ideation, but it has not
been ap;ived for suicidal ideation. Clinicians need to understand the role of their
treatmen e prevention of this fatal outcome of psychiatric disease.

Additiona icians need to reach beyond the lore and preconceived notions and
base tlﬂls on the highest quality evidence available. To achieve this, the
National Netwomk of Depression Centers established a subcommittee of the Suicide

Preventi orce to clarify the role of somatic treatments.

Antid@s

Approximately 12.7% of the U.S. population aged 12 years and over have

taken an antidepressant in a single month during 2017, making this class of
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medications one of the three most commonly used in the United States.2?
Antidepressants are classified according to their primary mechanism of action,
includmmn reuptake inhibitors, serotonin norepinephrine inhibitors
(SNRIs), @ ine inhibitors (MAOIs), tricyclics (TCAs), and others. Nearly all of
the cufrcffl§@aRailable agents work on the monoamines: serotonin (SHT),

norepine NE), dopamine (DA), melatonin, and histamine. Serotonin-
reuptakefinhibifors (SRIs, commonly and erroneously called specific serotonin

reuptakew)rs, SSRIs) are the most commonly used group of agents. With the

exception of one antidepressant (bupropion), all currently available antidepressants

3

will incre aptic SHT. This makes understanding the SHT system very

importa h mechanism of action and suicide potential.

§

D FDA warning regarding increased suicidal ideation in young

g

patients, thefeffemains a significant divide with researchers concluding that
antidep ts reduce, increase, or have no effect on suicidal ideation or

compl uicide.c¢.28.29 For example, the rate of completed suicide among

M

adolescents had been on a downward trend since the introduction and expanding

[

use of S e mid-1990s; but that trend stopped and suicide began to increase

again aft @ DA put out the warning regarding the increase in suicide ideation

observed i g people.30 It has been argued that these changes in suicides are

relate changes in antidepressant use in juveniles.31-33

{

H these discrepancies are the consequence of multiple issues such as

U

terminol definitions, analytic methods, or bias. For example, there are

major ces between suicidal ideation, suicidal acts, and suicide, and their

A

reporting h t been standardized.3* However, standardized methods, such as
the Columbia Classification Algorithm for Suicide Assessment, while more reliable

(i.e., reproducible), underreport suicidal acts in pediatric populations by some 50%
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compared to clinician assessment.35> Thankfully, completed suicide is a rare event
in medication trials, partially due to active exclusion of potentially suicidal
subjects,mns makes it difficult to generalize data, and to achieve statically
meaning @ ts.37 Additionally, there is a bias against reporting serious adverse
eventslin @ F@Eblished clinical trial literature, making drugs appear safer when
compare data.3® Finally, even when using the same data sets the method
of evaluation cah lead to different results, particularly when dealing with rare

events.39 w'nitant resolution of these and other problems is unlikely in the

foreseeable future making it important to exercise caution for all interpretations.

9

Nonethel re appear to be adequate data for some preliminary conclusions.

A

Thg FDA issued their warning after an analysis of 372 double blind
randomized, placebo-controlled trials that included nearly 100,000 adults (n =

99,231), which is the most comprehensive analysis available.4© The FDA used the

term suicidalit; to encompass both suicidal ideation and suicidal acts. In the

entire data set there were 8 suicides, which were more than twice as likely to occur

in patients treated with antidepressants (odds ratio [OR] = 2.13, 95% confidence

interval [CI] 0.41 — 10.99, ns due to small sample size).*© For all patients,

)

antidepressants were not significantly associated with any change in suicidality

(

(OR =0.85, CI1 0.71 — 1.02, which is barely ns).40 However, over a fifth (22.2%) of

|

this sample were patients receiving antidepressants for non-psychiatric disorders.

When only the studies involving psychiatric patients (i.e., studies involving

l

depression and anxiety) are included, antidepressants are indeed associated with a

reduced suicidality risk (OR = 0.83, CI 0.69 — 1.00, P = 0.05).40 This is probably

)

related to the finding that suicidality is higher in people with depression than in the

general population.*!
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Additionally, the FDA further described an age effect. For individuals less

than 25 years old, the odds ratio for suicidal ideation (OR = 1.62, CI1 0.97 — 2.71,

M
ns) and suicidal acts (OR = 2.30, CI 1.04 - 5.09, P < 0.05) were elevated compared

to placebo. This was not the case for individuals aged 25-64, where suicidal
I

ideation was significantly reduced (OR = 0.79, CI 0.64 — 0.98, P < 0.05) but not

suicidal acts (2? = 0.87, CI 0.58 — 1.29, ns). Both suicidal ideation and acts were
' 4

signiﬁcantlz reduced in elders 265 years old (OR = 0.37, C1 0.18 - 0.76, P < 0.05;

and OR = 0.06, CI 0.01 — 0.58, P< 0.05).40

\JJ

Analyses that do not account for age find that suicidal acts may be increased
in adults. One review that specifically looked at violent behaviors commented on
—
the poor reporting in published papers, but found that in 13 out of 159 studies
il
identified where there was sufficient data, the risk for harm or violence nearly
doubled with antidepressant treatment (OR = 1.85, CI 1.11 - 3.08, P=0.02).42 An
I
older analysis of published English language studies found a total of 21 completed
suicides among 40,028 patients involved in MDD studies (0.05%).37 In studies
performed in North America, the antidepressant-associated increased risk was

minimal or nonexistent (risk ratio = 1.07, CI 0.1 - 63.4, ns).37

\

For those less than 18 years, a meta-analysis of 22 short-term studies
-

submitted to European registration officials found a significant increase in
suicidaliti (suicide ideation and suicidal acts) in subjects being treated for
depression (OR = 1.67, CI 1.05 - 2.65, P < 0.05), but not for anxiety (OR = 1.33, CI
0.33 - 5.35, ns).43 Several meta-analyses of published studies with people younger
than l%s‘of age document an increase in variously defined suicidality.44-4¢ For
example, an analysis of 19 MDD studies with 3,335 subjects found an increase in

suicide related outcomes (no completed suicides, relative risk = 1.58, CI 1.02 —

2.45, P< 0.05).47 Another analysis performed early in the millennium found that
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there was a significant increase in suicidal or self-harm acts with antidepressants

compared to placebo (1.70, CI 1.13-2.54, P= 0.01).#¢ A meta-analysis done around
H

same time but including more trials found similar results — suicidal ideation and

attempts were increased in children with antidepressant exposure by about 0.7%

I
(CI0.1% -1.3%, P < 0.05), but the calculated number needed to harm was 143,
compare mber needed to treat of 8.30 While the rarity of suicidality makes

analysis fore problematic, when the issue of rarity is statistically accounted for,

the incred8e uicidality is apparent.48

SCI

A meta-analysis of eight observational studies involving more than 200,000

patients found that SRI use was associated with an increased the risk of completed

l

or attempted suicide among adolescents (OR = 1.92, CI 1.51 - 2.44, P< 0.05).4°
i
Interestirfly, the likelihood of self-harm after antidepressant initiation doubled if
the antidepressant dose used was higher than the modal recommended dose in
I

younger people (< 24 years, but not in people > 25 years) in a matched cohort study

of 162,625 community-based Americans (hazard ratio [HR] = 2.2, CI 1.6 - 3.0,
[ = ]

P=.04).50
Ev jons by non-FDA authors of data of adults receiving antidepressants,
find a si ttern as FDA data. For example, a mega-analysis of adults

receivingg;a!opram, paroxetine, sertraline, or placebo for major depression there
was a sigpificant decrease in the mean rating of suicidality on the Hamilton Rating
Scale fo:jion (HRSD) in subjects over 25 years old.5! Numerous other

studies d reduction in suicidality, measured by varying rating scales,

versus{n‘ tricyclic antidepressants among adults taking SRIs.52-58

Duration of exposure to SRIs introduces another important variable. A
meta-analysis of 29 long-term relapse prevention, randomized, placebo-controlled

trials including some 6,934 patients found that risk with antidepressant use for
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completed suicide was 5 times higher (P = 0.102), and 9 times higher for suicide
attempt (P = 0.007).5 One study accounted for the majority of suicides and suicide
attemphrmexclusion of that study found no difference is the risk for suicidal
acts whef¥ @ ts with MDD are treated with an antidepressant or placebo.5®
Similafly MEEfe#a -analysis of observational studies that included older MDD
patients hars old) found that long term exposure (2 — 11 years) was

associate@ with#an increased risk of attempting suicide (OR =1.18, CI 1.10 - 1.27,
P< 0.0S)wt completed suicide (7 — 11 years, OR= 1.06, CI 0.68 — 1.66, ns).60
However, study design plays a role in observed outcome. In a study that enriches
the rare (ﬁ

subjects gd by eemmitting-suicide were prescribed antidepressants for at

t the time of their deaths, 90 % of which were SRIs.6! In the

of suicide by examining completed suicides finds that 70% of

least two

young, if§u % lity is reduced, the effect is seen for only one week but not beyond

é

(1.06, 1.66, ns).51,60

e are many other variables that may play a role. For example, in a ten-

M

year case-control study found that adherence to prescribed antidepressants was

associat

r

trend towards lowered suicide risk. In this study, completed

suicides were compared to five controls in which all participants (cases and

controls) be prescribed at least one antidepressant in the two years prior to

N

the suigic®; %% of the cases had been treated with antidepressants prior to their

[

death. er, only 26% of these case individuals were adherent and currently

using the medi¢ation at the time of death, with a decreasing trend in suicide risk

U

for those w re adherent to their medication regimen versus those who were

not.61 tively, since the severity of the current depressive episode appears to

A

predict better adherence, this also could be an important variable.62
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In a 27-year observational study of a mixed diagnosis group, use of
antidepressants was specifically related to symptom severity of symptom
Worsenmmis cohort, when severity was controlled for, the risk of a suicide
attempt @ @ tual suicide was 20% less among patients prescribed
antidePr JSSEHES versus those not taking antidepressants.63

T some evidence that any effect on worsening of suicide may be
related togserot@nin. All antidepressants (SRIs, SNRI, TCAs and MAOIs, but not

bupropio a serotonin component. An analysis of the placebo-controlled

SCrI

trials of bupropion for MDD finds 28 cases of worsening of suicidal ideation or
some suicj tion among 5,489 patients receiving either bupropion or placebo, a
small sa

e for this type of evaluation.®3 Nonetheless, the OR for worsening

of the su eation was 1.28 (CI, 0.59 - 2.86, ns), and for suicidal acts, 3.52

N

(CI, 0.81-24.48, ns).¢* There were no significant differences from placebo across all
w

age groups, but younger people (18 — 24 years), were more likely than older

patients !> 24 years) to have some increase in suicidality independent of treatment

assignment.6* Similar results are seen with atomoxetine, a norepinephrine

reuptake inhibitor that does not interact with serotonin and has been studied
il

predominantly for attention deficit disorders (ADDs). However, despite its lack of

approval for MDD, it does get used off label for the treatment of depression.6s

Across multiple meta-analyses in pediatric populations, suicidality was numerically

[

increased in atomoxetine-treated subjects, but this was not significantly different

|

from placebo.66-69 Naturalistic, cohort data also fail to demonstrate increased

s

overrepresentation of suicidality in 5 — 18 year-old youths prescribed

\

atomoxetine.”? Similarly, in adults receiving atomoxetine, there is no difference in

/

suicidality between atomoxetine and placebo.68
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Summary and Potential Mechanisms

Sq’cidal ’i eation or suicidal acts (collectively referred to as suicidality) are

not chanmuced in a large number of patients that receive antidepressants.

Reductio

I
evidence Sr an effect on suicidality in patients with anxiety disorders or

ality is greatest among patients with MDD with minimal

nonpsychigtri@indications. The antisuicide effect is greatest earlier in the course of
treatment? is one of the major determinants of changes in suicidal risk with
antideprw Older age is associated with a statistically significant reduction in

sant
suicidalim younger age is associated with increased suicidality. The

mechani is effect is not known, but it may be related, at least in part, to a

serotonir!effect, since independent evaluations of non-serotoninergic agents,

bupropiomtomoxetine, do not appear to have any effect on suicidality

(although' ay be due to inadequate power since independent evaluation of

single a significantly reduces the sample size).

g difference across ages is clearly a clue to the potential
mechanir of the observed suicide risk. The data point to two possible
mechanis r increased suicidality risk in young people: 1) an enrichment of

subjects iagnosis of bipolar illness, but who have not yet declared their true

diagnosi manic episode;”! and 2) an over representation of individuals with

the genetic varignt of the short form of the serotonin transporter.72

Major ressive episodes frequently precede initial manic episodes in nearly
o) O

half (48.6° repubescent children, resulting in the misdiagnosis of bipolar

unipolar depression.”® Childhood adversity may also play a role so
that children who present with depression in the setting of parental separation are
2.37-fold more likely to develop bipolar disorder over the subsequent 15 years of

follow-up.7* Adults with bipolar disorder who are exposed to long-term
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antidepressants can experience a destabilization of their illness with an increased
number of both manic and depressive episodes as a consequence of antidepressant
exposuMimilarly, bipolar individuals who are treated for a depressive
episode @ antidepressant (added to one or more mood stabilizers) are more
likely 8 d&W@I8P a chronic irritable dysphoric state (ACID for antidepressant-
associate&lic irritable dysphoria) than those treated without an
antideprassantf@fter they have recovered from the index depressive episodes.78.79
Similar pm may also occur in adolescents,?1.80.81 which may be associated with
increased suicidal ideation.82 Collectively, these findings suggest that an occult

diagnosi@lar disorder may play a role in poorer outcome with

antidepr in young people.

Ad ghitti lly, young people may also have an overrepresentation of the short
form of th@&'s onin transporter. The serotonin transporter (SERT) protein is the
target o onin reuptake inhibitors. It is coded for by the SoLute Carrier family
6 neu smitter transporter, serotonin, member 4 gene (SLC6A4). Several
genetic variants, the most common of which is a deletion of 44 base pairs in the

promoteh(‘s’ or short form), result in a reduction of the number of serotonin
reuptake expressed in the synapse to about 50% of the individuals with the
insertion 44 base pairs (1’ or long form).83.84 In understanding the interaction
of thisﬁriant with antidepressant medications, it is important to
rememm typical SRI must block roughly 80% of SERT proteins to achieve
antidepressant gffect;8> so that individuals with the short form have similar biology
to individu eiving a SERT-blocking SRI.

ﬁ:fects (AE), severe AEs, or discontinuation due to AEs are more
common in pediatric subjects receiving antidepressants than in adults.8¢ These

very same problems are also more common in adults with the short form of SERT
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compared to those with the long form.72 Additionally, the extent of benefit from
antidepressants is reduced in children and adolescents compared to in adults.86.87
Again,mharacteristic that are seen in subjects who possess the short form
of the se @ ransporter.’2 Children or adolescents who develop depression,
particllla FS#iF#he setting of childhood adversity, are more likely to have the short

form tha en without depression.88-90

Ha e ‘s’ allele is associated with an increased risk for suicide attempt
or Violenw] behaviors in adults (OR=1.44, CI 1.17 - 1.78, P = 0.0007).91,92

Specific ﬁion with the s allele been implicated in young people although

adequate 1s lacking. For example, treatment of depressed juveniles (7- 18
years) wig citalopram resulted in more suicidal ideation in young people with two

copies of llele compared to heterozygotes and long form homozygotes.93

ntly, several genome-wide association studies (GWASs) have found
no associatioggBetween the short form and increased risk for depression, suicide,
or a clg environment interaction.9495 These large studies have led
researchers to discard the extensive literature regarding the short form, depression,
and antid sant response.?¢ However, the short form has also been associated
with red for depression compared to the long form in the setting of a
positivﬂment.w-100 This reproducible finding suggests that in the absence
of adversiy, t i‘s’ allele may be associated with an increase in fitness. These

studies may help explain the relatively high prevalence of the allele in populations,

ranging from a low of 0.23 in Africa to 0.43 in the United Kingdom and European

\

Americans, to 0.7 in East Asia.l0! Furthermore, these studies provide an
explanation of why genome-wide association studies (GWAS) could not find an
effect of SLC6A4;94.95 since the short form appears to be associated with both a

reduced risk of depression (in the setting of positive environments) and an
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increased risk of depression (in the setting of significant adversity), neither effect

would be visible in a GWAS analysis.102

ﬂLithi |
Sui 5 s a major cause of mortality in affective disorders and notably, most

suicide d&s suffered from a mood disorder.103-105 In patients with bipolar

disorder merall mortality is 2-3 times that of the general population.106 In

patients ﬁolar disorder who require hospitalization, the rate of suicide has

been rep 29 times greater without lithium maintenance.1°? Fortunately,

treatmen!wr[E !1thium appears to reduce that risk, even reducing mortality to

levels comzarage to the general population in some studies.105 However, most

studies s

t even with the introduction of lithium, the five-year mortality and

progn k of patients with BD remains elevated.108,109

control study found higher rates of psychopharmacologic
treatment and lithium treatment in demographically matched controls with

affective &rs who did not die of suicide compared to patients who completed

suicide.l@re recent case-control study by Coryell and colleagues found that

lithiurrt)cribed at similar rates to both patients who died by suicide and

A

those t.111

stematic review and meta-analysis including 6,674 participants
across 4 mized controlled trials showed that in all mood disorders, lithium
outper; placebo with respect to number of suicides (OR 0.13, 95% CI 0.03 to
0.66) and mortality from any cause (OR 0.38, 95% CI 0.15 to 0.95).112 When the
same study examined unipolar depression alone, similar results were seen (risk of

suicide OR 0.36, 95% CI 0.13 - 0.98, and overall mortality OR 0.13, 95%CI 0.02 -
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0.76). Numerous other studies including meta-analyses and randomized controlled
trials have shown similar effects.106,113-118 The most recent meta-review as of this
WritingMd 16 systematic reviews and found a consistent anti-suicidal effect
over 40 studies.!19 According to the findings in this meta-review, lithium is
an un@e@liZEd treatment with considerable benefits in patients with affective

disorders®

SCI

Time Cours® offEffectiveness: Early Effects

U

Al medications for mood disorders are often slow to achieve their

therapeuffic effect, the decrease in suicide rate appears to occur rapidly (within a

n

month) after lithium initiation.!20 The hazard ratio of suicide related events (HR

0.10, 95¢ )6 — 0.15), completed suicide (No suicide death recorded in lithium

condit 1l-cause mortality (HR 0.03, 95% CI 0.03 — 0.05) were significantly

lower c to untreated patients. It is also interesting to note that the

\%

reduction in suicide associated with lithium appears to occur independent of the

effect on patients with recurrent affective disorders.12! Therefore, it may

3

have a r tients who do not find it helpful for their affective symptoms.

gle

Long Term Effegts and After Lithium Discontinuation

&

The literature suggests that lithium prophylaxis requires lifelong adherence

Gl

to be effectiv persistence of reduction suicide risk. Numerous studies have

found ssation of lithium treatment, even after an extensive course, leads to

A

the return of pre-treatment levels of suicide risk. Kessing et al. examined patients
in Denmark who purchased lithium from 1995 to 1999, comparing them to the

general population, who did not purchase lithium and so may be assumed to have
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no psychiatric illness.122 Although purchasing lithium at some point was
associated with a higher suicide rate compared to the general population, patients
who pm&hium at least twice, implying continued treatment, had a reduced
rate of s @ pmpared to purchasing lithium only once (OR 0.44, 95% CI 0.28 -
0.70). m2N@EeFeased purchases were associated with further reductions.122 Nilsson
and colle*howed a 29-fold increase in mortality off lithium and 7-fold
increase 0 mogtality on lithium (compared to the general population) in a high-risk

populati a previous psychiatric hospitalization and 1 year of lithium

SC

maintenance.107

M;nce treatment with lithium does not appear to confer any long-term
benefit a!er its cessation. For example, Bocchetta and colleagues found a 5 - 6
fold redum suicide attempts during lithium treatment in a patient population

with prev: icide attempts, while the rates before initiation and after cessation

were s1 nd high.123 There is some evidence that the period immediately after
lithiu continuation represents a critical period of elevated suicide risk in
patients with bipolar disorder.124 Clinically, this recommends closer monitoring

when a ph lithium treatment must be stopped, though the effect may be an

artifact o cumstances that led to medication nonadherence.

L
veudjiicacd

Relati ! of Lithium

In contr;t to the strong evidence for lithium compared to placebo, the
evidence ing lithium to other medications is more mixed. Several studies
suggest atment with other mood stabilizing agents yielded similar outcomes
to lithium. For example, the rapid reduction in suicidal events compared to

untreated patients, noted with lithium, was also noted in patients treated with
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divalproex (HR 0.14, 95% CI 0.11 — 0.19) and carbamazepine (HR 0.10, 0.07 —
0.16).120 Also, a naturalistic study of 140 patients with BD being treated for 6
monthmm a private practice showed that lithium, carbamazepine, and
valproate @ 1 associated with lower rates of nonlethal suicidal acts compared
to pati€n tS* @ yent off medication (x2= 4.05, P = 0.04), but there were no
significa ences seen within groups while they adhered to medication (x2=
0.14, P= 5 A retrospective review of 405 veterans with BD followed for 3
years fouftd lithium, divalproex, and carbamazepine monotherapies were
associat i imilar rates of non-lethal suicidal acts, and that rates after
discontiﬁf any of these agents were significantly elevated, sixteen fold
higher rag)n—lethal suicidal acts compared to the period during treatment.126
1d ha

Lithium

ser

ve the lowest overall rate of suicidal behaviors, but it does support
the use @roex or carbamazepine in patients who cannot tolerate lithium.
More & study of patients with BD in Denmark showed that both lithium
and val urchases were associated with lower suicide rates compared to
periods where patients did not purchase these medications. Lithium was
associates with a lower rate than valproate and switching or augmenting with
lithium WQciated with a significantly reduced rate of suicide in the population
initially tr

large poélation of VA patients initiating lithium (n = 21) or valproate (n = 194) was

examiMectively, there were no significant differences between suicide

with valproate (Rate Ratio = 0.27, 95% CI 0.20 — 0.40).127 When a

deaths b reatment groups in the first year (Conditional Odds Ratio 0.86,

95% CI 0.82 — 181, P= 0.32).128

ifferential effects are found among treatments, they tended to favor
lithium. One retrospective cohort study in California and Washington showed that
suicide rates were 2.7 times higher in the patients treated with divalproex

compared to lithium.!29 Similarly, Ahern and colleagues found that, in a
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retrospective study of 1,306 veterans with BD, the lowest percentage of suicide
attempts (15%) was in the group treated with lithium.130 When accounting for total
monthure, the group treated with both valproic acid and lithium
combined @ e lowest overall suicide rate compared to monotherapy and other
combiffa tigfi@rapies. Lithium outperformed valproic acid alone and atypical
antipsyc "80 In a cohort of 826 patients with BD who attempted suicide
previousljg and svere then followed prospectively, lithium was associated with both

decrease e mortality and decreased all-cause mortality, whereas valproic

SCI

acid, benzodiazepines, and antidepressants were all associated with an increased

U

risk of at suicide. 131

Applicab t Populations

al

chiatry, lithium is most often considered for the treatment of

bipolar r due to its classification as a mood stabilizer. While the literature

V]

clearly supports this application, it is worth noting that the benefits of lithium

treatmen to several patient populations. As noted above, lithium treatment

[

has been ted with reduction in suicidal behaviors in patients with major

O

depressive rder, where it is generally used as an augmenting agent.132.133 The

h

largest régent meta-analysis which looked specifically at unipolar depression found

lithiu ociated with an 85% reduction in suicide attempt and

{

completions.>§ Although it has not been studied as extensively, there is some

U

preliminary evidence for efficacy of lithium treatment in reducing suicidality among

patien Post-Traumatic Stress Disorder!35 and Huntington’s Disease.136,137

A

More research is needed to determine whether these findings are reproduced in
prospective randomized studies. An additional surprising finding is that

communities with higher levels of lithium in drinking water tend to have lower
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rates of suicide, homicide, and lower overall mortality,138-140 suggesting that sub-
mood-stabilizing levels may still have an effect on suicide. While the mechanism of
lithiummmide effect remains unclear, there is some evidence that it may
extend to @ S8ive behaviors other than suicide attempts. A longitudinal cohort
study ik #A@FHited Kingdom showed lower rates of self-harm in patients prescribed
lithium ¢ d to divalproex, olanzapine, or quetiapine.l4! Surprisingly,

unintentignal i@jury rates were also lower in this population.

SCI

Lithi@m’s anti-suicide effect appears to generalize to many populations but
is unlike universally useful. For example, in a case-control study of
patients izophrenia or schizoaffective disorder who died by suicide within 5

years of lging diagnosed, there was no observed association between lithium and

suicide pmn. 142

Conclusi egarding Lithium

Among populations that are high risk for suicide, the evidence clearly
recommeht we consider lithium therapy; particularly in patients with a

mood dis @ lthough possibly in people with other conditions as well.
Limitatio its wider use include concerns about toxicity, need for close
monit erns regarding thyroid and renal function, and possible

interactiohs with other medications.

-

M{

In addition to the high levels of persistent disability associated with

schizophrenia, the illness is also attended by excess mortality that, according to a
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meta-analysis of 11 studies, decreases life expectancy by 14.5 years.143 Suicide
accounts for much of the excess mortality and occurs at a rate eight-fold that of the
generamon.144 Despite often having adverse metabolic effects, antipsychotic
treatmen rs to substantially decrease overall mortality.145 Evidence has
emerg8t EAE@SHOwWs that treatment with clozapine results in lower risks for death
than treahxrith other antipsychotics and that it does so largely through its
effects off§uicid@l behavior. This evidence derives from studies that fall into four
design caw: cohort registry, mirror image, controlled trials without random
treatment assignment and randomized controlled trial.

Ojrt registry study determined risks for suicidal acts in a large
sample o!Eatients with schizophrenia who were taking clozapine and compared

these rismyse of all people with schizophrenia from the same geographical

area who t been exposed to clozapine.l4¢ Another calculated comparison
risks fr eview of studies that provided standard mortality ratios for
indivi with schizophrenia identified in clinical settings.147 Reid et al. reported

a suicide rate of 12.7 per 100,000 patients/year among those taking clozapine in

contrast of 63.1 among all other patients with schizophrenia or

schizoaffsorder.l‘*6 Among 12,760 patients who received clozapine over a

seven-yea iod in the Munro et al. series, the risk for suicide was five-times that
expectﬁUK population, far less than the 20-fold excess of suicide deaths
predic‘MView of studies on mortality among individuals with schizophrenia

in general.147

ohort studies have compared patients with schizophrenia taking
clozapine a specified observation period to patients with schizophrenia
under certain treatment conditions. Two of these compared suicide rates for those

using specific antipsychotics to those on no antipsychotic!48.149 and two others used
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an array of alternate antipsychotics for comparison.146.150 All found clozapine to be

among the antipsychotics associated with the lowest rates of suicidal acts.

Am is a report that identified 1,415 inpatients in Veterans
Administ lities over a three-year period who were exposed to clozapine
I

while ho:Sitalized.151 Suicide rates among patients exposed to clozapine did not

differ fro n@xposed inpatients with schizophrenia. The large sample size

comprise ative strength of this study. This was offset, however, by the fact
that obs ionl of clozapine exposure was limited to that which took place in
inpatientss.

Th igror-image studies, comparisons of suicidality while on clozapine
treatmen ared to periods off clozapine, were consistent in finding lower rates
of suicidmn the former condition.152-154 Meltzer et al. described 88
neuro ic-resistant patients with schizophrenia placed on clozapine and found

that 17 (19. ad made attempts before clozapine was begun while only 3 (3.4%)

made uring clozapine treatment (2= 11.0, df = 1, P< 0.001).152 The
authors g’d not specify that the periods of risk before and during clozapine
treatment equal. Modestin et al. presented rates of suicide attempts before
clozapinz@

ent was instituted in a group of 94 inpatients and compared them

to rates i‘an equal period of prospectively observed clozapine treatment.

Proporti$s witi suicide attempts were 26 (27.6%) and 3 (3.2%) respectively (2=

21.6, df j0.00 1).154

Walker g al. used a different approach and linked a clozapine registry with
Natio h Index mortality data.!53 Within 15,763 person-years for individuals
with past clozapine use there were 33 suicides for an adjusted rate of 316

suicides/ 100,000 person-years. The adjusted rate for current clozapine users was

39 for a rate ratio of 0.17 (95% CI 0.10 — 0.30).153
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Spivak’s group conducted an evaluation of the suicide item on the Hamilton
Depression Scale (HAM-D) in a six-month, open, non-randomized comparison of
depot }Merlml and clozapine.!55 Baseline and six-month mean values were 2.2
(1.1) and @ ectively, for the group treated with clozapine (P = 0.01) but were
2.4 (1.m) sF@mmm (0.9), for the group treated with haloperidol. Notably, the

reductio -D suicide item ratings for the clozapine group correlated

cr

significa with reductions in impulsivity (r = 0.75, P < 0.03) and aggression (r =

0.8, P< le scores. Reductions in impulsivity and aggression scale scores

S

did not correlate significantly in the group treated with haloperidol.155 Reductions

J

in aggres h clozapine frequently occur independent of antipsychotic effect.156

Thus, th nism by which clozapine might decrease risks for performing

N

suicidal operate through its effects on impulsivity and aggression rather

than thrqug often-cited superiority in global efficacy.

d

st compelling evidence for the anti-suicidal effects of clozapine

derive a multinational randomized, two-year study that compared clozapine

M

to olanzapine (n = 490 per each group).157 All patients were seen with the same

I

frequenc trol for the closer monitoring required for clozapine. Patients with

treatme tory schizophrenia randomized to clozapine had significantly fewer
suicide at (34 vs 55; P=0.03) as well as fewer interventions needed to
preverﬁuch as hospitalizations (82 vs 107; P = 0.05) or other rescue
interventi.ons (1.18 vs 155; P= 0.01), and fewer prescriptions for antidepressants

0

(221 vs 258; P 50.01).157 These researchers were mindful of the possible artifact
produced b necessarily high clinical oversight attending clozapine treatment
and in the same visit schedule for the olanzapine group and for those
receiving clozapine. The report, however, did not address the issue of whether

clozapine’s anti-suicidal effect was accounted for overall symptom improvement.
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Two important caveats must accompany any conclusions that the studies
described above have demonstrated that clozapine has benefits specific to suicidal
acts. mapine has well-established superiority over conventional
antipsyc @ overall symptom control in patients with treatment resistant
psych#&iSHS8IgHAd lower rates of suicidal acts may simply reflect better symptom
control i 1. Second, risks for blood dyscrasias unique to the use of
clozapinggrequige closer clinical monitoring and this, in itself, may have resulted in
lower rat icidal behavior. The observations that treatment with other

specific an IESEChOtiCS also lower risks for suicidal acts relative to the absence of
Conclusirding Clozapine

, studies using a variety of designs have shown, with near

antipsyc atment145.148,150 comprise evidence of this possibility.

unifor treatment with clozapine lowers risks for suicidal acts relative to
no treatment or to treatment with most other antipsychotics. Reasons for this are
unclear Mpsychotic treatment in general appears to reduce risks for suicide
or suicid ts. A possible rise of suicidality with clozapine withdrawal, as
happens ithium, has not been investigated. Whether the greater effectiveness

of clozap!e in symptom control accounts for part or all of its value as an anti-

suicida“ also unclear and is likely to be a fruitful area of future research.

-

Intrav@tamine

While other treatments outlined in this review may have demonstrated anti-

suicidal efficacy, their clinical utility is often limited by an initial titration period
with a relatively delayed response. Ketamine, an N-Methyl-d-aspartate (NMDA)
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receptor antagonist, has emerged as an attractive candidate in this aspect due to
its quick onset as initially described in a study by Berman et al. in which a single
ketammn significantly improved depressive symptoms within 72 hours.159
Numero @ have subsequently evaluated the effect of a single dose of
intravéh @SNl ketamine on depression, with most of the patients experiencing
suicidal i&. The overwhelming majority of these studies have used a similar
dose andfformal, namely ketamine dosed at 0.5 mg/kg and infused over 40
minutes. wl reviews of these data have found a significant anti-suicide effect

with IV ketamine in depressed patients.

Ingﬂ patient-level data of 298 patients from 10 ketamine trials
publishes from 2000 through 2016 was compiled by Wilkinson et al.,2° from which

167 patieMe identified as reporting baseline suicidal ideation. Using both

clinician ient self-reports of suicidal ideation, these 167 individuals
provide on suicidal ideation at days 1, 2, 3, and 7 post the ketamine
infusi e researchers concluded that a single dose of IV ketamine rapidly

reduced suicidal thoughts within 1 day and for up to 1 week, with a moderate to

large effehCohen’s d =0.850nday 1 and d = 0.61 on day 7).20 After

controlliprovement in severity of depressive symptoms, ketamine’s effects
on suicidald ion remained significant. Thus, a specific anti-suicidal effect of IV
ketami en established from high quality RCTs.

e review by Caddy et al.160 found “evidence that ketamine was

more effegii an midazolam in reducing suicidal ideation (Mean Difference -1.32,
95% CI 0 -0.12; P=0.03)” based on the single randomized control trial by
Murrough a lleagues and two post-hoc analyses of the same study.161-163 The

original trial was also included in the aforementioned systematic review by

Wilkinson and colleagues.20
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Ballard et al. took data from S RCTs of IV ketamine for unipolar or bipolar
depression (total n = 128) and evaluated the overall impact on suicidality, exploring
which nght predict response.164 Overall, both depression remitters and
responde @ ignificant anti-suicidal response that was partly independent of
the mAgHEEAESf depression improvement, with maximal effect 1-day post infusion.

Individu chronic suicidality showed limited change.

FoQtional RCTs published after 2016 specifically recruited patients

S

with depfesgiong¥and suicidal ideation. Grunebaum et al. conducted a double-blind

randomi rol trial of ketamine versus midazolam, with just 16 patients

U

receiving e infusion.165 The 7 patients receiving ketamine had a 6-point

f

greater rgduction in the Scale for Suicidal Ideation (SSI), in comparison to the 9

patients g midazolam, but this was not statistically significant, likely due to

d

small san¥pl e.165 Additional exploratory findings revealed statistically
signific relations between reduction in SSI score on day 1 and memory

impro t (measured by improvement on the Selective Reminding Test) as well

M

as post-infusion decreases in serum brain derived neurotrophic factor (BDNF).165

L

The following year, the same group reported a similarly designed RCT

involving'@ parison of a single infusion of IV ketamine or midazolam for
individu unipolar depression and clinically significant suicidal ideation,
again using SI at 24 hours post infusion as the primary outcome.1¢6 On day

1, the 4(§uals who received ketamine had a 4.96-point greater reduction in

SSI com the 40 individuals who received midazolam, statistically
signific a medium effect size (Cohen’s d = 0.75).166 Improvement in
suicidality aintained through the six-week study period, but patients were

also receiving additional pharmacotherapy. Additional analyses suggested that
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ketamine’s effects on depression and suicidal thoughts are at least partially

independent.166

Io t al. conducted a RCT of IV ketamine (0.5 mg/kg) versus IV saline
in six se sions over a three-week period involving 26 outpatients with
I

severe dePpression and chronic suicidal ideation, half of whom had not responded to
ECT.167 l@ continued to receive other oral antidepressants in an uncontrolled
fashion. e

rences in suicidality were found between groups after the six

infusion%he Columbia Suicide Scale; however, it is noteworthy that neither

group h::: improvement in depression symptoms. The authors concluded
W

that con ith some of their own previous research, 168 the dose of ketamine

may havsbeen insufficient in severely and chronically ill patients.

Cﬁm. conducted a double-blind, randomized, 3 parallel-group, placebo-

contro ial of a single infusion (saline, ketamine 0.2 mg/kg, ketamine 0.5
mg/kg) in iwanese patients with refractory depression. Using the suicide
item o -D and the Montgomery—Asberg Depression Rating Scale (MADRS)

scales, tksy found that only 0.5 mg/kg dose of ketamine was effective in reducing

suicidal ideation and did so for up to two weeks post-infusion.16® They also

evaluated dtential role of BDNF Val66Met polymorphism as a mediator of
ketamin epressant effects and found that presence of one or two valine

alleles o as predictive of a positive response to ketamine. 169

HigEity research in the form of RCTs may also be supplemented by

open-label and_guasi-experimental studies gathered from the search parameters.
Some '4@ e ancillary findings are worth noting. Several open-label studies offer
preliminary evidence that repeat infusions (e.g., 6 infusions over 12 days) can help

sustain acute improvement in suicidality in treatment responders.170-174
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Single ketamine infusions have also been briefly evaluated in the treatment
of other subtypes of depression. A randomized control trial of 654 Chinese women
undeerean section suggested that prophylactic ketamine (0.5 mg/kg)
versus p @ fusion may be protective against postpartum depression at 4 days
and 6 WeEBREIth some impact on suicidality (3% of ketamine-treated women being
free of suhieation by 6 weeks vs 7.7 % of placebo treated women).17”5 A RCT
of 42 Chifaese patients with newly-diagnosed cancer patients found that patients
receiving ine (0.5 mg/kg) had a significant reduction in total score and of the
suicide item on the Montgomery-Asberg Depression Rating Scale (MADRS) on days

1 and 3, by day 7.176

NUSC

Conclusidns % arding Ketamine

d

ry, controlled data from a variety of studies provide robust

evidenc pecific, anti-suicidal effect of IV ketamine in depressed individuals

M

with significant suicidality. These effects are notable particularly for the rapidity of
anti—suicwcacy, and for suggesting that the benefit is in part independent of

the glob@vement in depression. However, the anti-suicidal efficacy is

relatively lent after a single infusion, typically lasting no longer than one
week. It gay be made more sustained with repeated infusions. Individuals with
chronthy are less likely to respond. Using ketamine to treat suicidality,
like acute use 8 an emergency room or a brief hospitalization, may be a critical
element in reduging depression mortality, but will need integration into a
compl@pproaoh to treatment of depression and suicidality. The anti-
suicidal efficacy of IV ketamine in other illnesses such as anxiety disorders remains

to be established.
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Intranasll Esytamine

AN
The S enantiomer of ketamine, esketamine, administered via an intranasal

route has been developed by Janssen as a novel antidepressant, and approved by

[
the US FDA on March 5, 2019,177 as adjunct for treatment resistant depression.
a b

More recently, on August 31, 2020, esketamine was approved for use in patients

with major depressive patients with acute suicidal ideation.178 Compared to the R-

ketamine enantiomer, esketamine has a 2 — 3 fold greater affinity for the NMDA
L

receptor.l79 Similar to ketamine, esketamine is believed to produce a glutamate

burst by inhibiting y-aminobutyric acid (GABA) interneurons that modulate

glutamatergic neurotransmission.180 It appears to share IV ketamine’s ability to

rapidly improve depressive symptoms and reduce suicidal ideation and other

depressive sEmptoms. 10

Several company-sponsored studies have been conducted to determine the
effects of esketamine on suicidality. A Phase 2 double-blind, multicenter, placebo-

~
controlled studX evaluated the efficacy and safety of intranasal esketamine in

e

comparison to an intranasal placebo in patients with MDD and active suicidal

 J

ideation.181 Sixty-six participants were randomly assigned to two groups, one given

intranasal esketamine (84mg) and the other given placebo twice weekly for a span

of 4 weeks in addition to comprehensive standard-of-care treatment, including
|

hospitalization. Although there was a decrease in the suicide item on the suicide

L

item on the MADRS in the esketamine group at the 4-hour time point (effect size =

\

0.67). Numerically there was a greater improvement in the depressive symptoms in

/

the esketamine group in comparison to the placebo group at all time points. The
study is unique in that it recruited patients with MDD and active suicidal ideation

with intent. The results demonstrated that intranasal esketamine can rapidly
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reduce depressive symptoms, which included suicidal ideation, in patients with an

imminent risk for suicide. Limitations of the study included the small sample size,

H

the lack of sample diversity limited to those in the United States, and the exclusion

of patients with Bsilchotic symptoms or bipolar disorder.18!

I
In a phase 3, double-blind, multicenter study (named ASPIRE), 226 patients

with MDD and active suicidal ideation with intent, and who were psychiatrically

« 3

hospitalized were randomly assigned to either intranasal esketamine (84mg) or

Fly o
placebo n&l goups. Each group received treatment twice weekly for a span of 4
weeks while receiving comprehensive standard treatment of care, including a new
or optimized antidepressant.182 Both esketamine and placebo groups showed
S—
improvement in MADRS score from baseline to 24 hours after the first dose but the
i
esketamine iroup showed a significantly greater improvement (P = 0.006). Unlike
the phase 2 trial, this study recruited patients globally. In both the esketamine

|
group and the placebo group, there was a drop in the severity of their suicidality,

-

as examined at 24 hours by CGI-S.182 Contrasting to Canuso’s phase 2 study,
|

there was no statistical difference between the treatment groups at the end of the

trial. The hospitalization on a psychiatric unit and allowing patients to use
A

benzodiazepines may have influenced the rapid drop in suicide severity in both

groups. Limitations of the study include methodological challenges required for

ensuring safety when studying suicidal patients, such as separating the benefits
[ ) |

from esketamine and that of the hospitalization and care provided by the

healthcare professionals.

eptember 4, 2018, there were a total of 6 deaths of which 3 were
suicides am the 3,549 subjects that had participated in the esketamine
studies.183 All deaths occurred in subjects randomized to esketamine, but none

were determined to be due to esketamine, either directly or indirectly. This

This article is protected by copyright. All rights reserved.



conclusion was also reached regarding the 3 suicides which all occurred in

subjects that were receiving or had received esketamine. There were no deaths,

and no silclaes in the placebo group.183

Potentialhlisms of Action

M igorders and suicidal acts are believed to be the result of deeply

C

intertwi sfiinctions of cognition and neurobiology. It is believed that

S

ketamin ketamine target many of the impaired neural connections, leading

Lk

to their i essant and possible anti-suicidal effects. Specifically,

ketamindjfesketamine may alter pre-frontal cortical (PFC) function. The PFC plays

n

a significant role in the cognitive deficits displayed by depressed and suicidal

&

patients. atients display “attentional bias” - a tendency to pay more

attent ronmental cues related to their suffering. Depressed patients who

have at suicide also performed worse in memory, attention and working

M

memory tasks, indicating executive dysfunction. Impulsivity and aggression, both

of which en related to a higher number and lethality of suicide attempts,

3

have bee ated with abnormal volumes across fronto-temporal-limbic regions

0O

of the brai olved in cognitive control of emotions and behavioral

q

planning)§l8+185 GABA and glutamate are disrupted in many ways in the PFC of

depres ients,185 and gene expression related to these neurotransmitters is

{

altered in pafi€mts who died from.!86 In animal models ketamine infusion into the

U

infralimbic PFCappears to mediate its antidepressant action.!8”

e a few prevailing theories on how ketamine stabilizes the

A

glutamate-GABA imbalance in the PFC. Disinhibition theory claims that ketamine

blocks NMDA receptors on tonic firing GABA interneurons, causing a glutamate
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surge from pyramidal neurons in the PFC. Consequently, the glutamate activates
AMPA receptors, which triggers two main elements of intracellular transductional
pathwmly - mammalian target of rapamycin (mTOR) and brain-derived
neurotro tor (BDNF).180 Another hypothesis by Autry et al. proposes that
ketamif i@iF€SHly inhibits postsynaptic NMDA receptors on pyramidal neurons,
preventi horylation of eukaryotic elongation factor 2 (eEF2), resulting in
rapid B trafislation.188 A third theory includes ketamine’s action on extra-

synaptic Weceptors, which are activated by ambient glutamate, which causes

disinhibition of mTOR. All theories, however, agree on mTOR and BDNF being the

L

main tar ketamine’s action.189 All of these theories have important practical

consider ~“For example, if the disinhibition theory is correct, co-

N

administ f esketamine with a benzodiazepine may alter the response

because the t on the GABA interneurons would be related to the interaction of

d

esket the benzodiazepine. Such an interaction may have been the

reason for ilure of the phase 3 study cited above to have separated from

V]

placebo.182

or

Summa etamine

q

Esketamine is the only medication approved by the US FDA for use in

patien ive suicidal ideation. However, it is not approved for suicidal

{

ideation. Pati€mts in the pivotal studies did experience a dramatic reduction in

U

suicidal ideatigm, but so did the control group, and the difference was significant

only hours of administration. It is likely that the antisuicide effect is

A

bigger than measured in these pivotal trials. However, it is important to be

cautious since completed suicide occurred in 3 patients who took esketamine, but
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none of the patients that were given placebo. Clearly, additional research is needed

to understand the clinical effects of this intervention.

T

Q.

Oral andJdatsamuscular Ketamine

Thetreatment of depression with intranasal and intravenous esketamine
and ketami minates the literature, but there exists a small number of studies
looking alf of@l @r intramuscular (IM) ketamine and the role it can play in

depressijjluicide. The bioavailability of oral ketamine is very poor with less

than 259

S

inistered oral dose reaching the venous circulation.190,191

Furthermibre, there appears to be significant variability between studies (17 -

N

45%).192

d

Most of*the information regarding oral ketamine derives from case reports

that do no ny standardized dosage paradigm and demonstrate incredible

\

variab onse.193 However, in randomized, controlled trails, oral ketamine

appears to display anti-depressive effects194.195 but the effect size appears to be

I

significa ller than either intravenous ketamine or intranasal esketamine196
and the y be delayed.197 An antisuicide effect as a consequence of
improve depression or independent of that effect has not been adequately
exami alluded to in some case reports.eg-198

{

Si IM ketamine has also been studied in case reports and small

U

trials.199 ith oral ketamine, positive effects on suicide ideation are

exclus ecdotal.eg,201,202

A

Electroconvulsive Therapy
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Electroconvulsive therapy (ECT) is generally believed to be an appropriate

treatment for highly suicidal patients. However, the quality of data on which this

belief is *sea 1s somewhat low.

A inokur studied 519 patients hospitalized for depression 6

I
months fglowing discharge.203 They divided patients into treatment groups
includinﬁntidepressant treatment, adequate antidepressant treatment, and

none of th e. The patients receiving ECT had significantly fewer suicide

attempts nglthe follow-up period; however, this group of patients also had

fewer suiSempts by history prior to hospitalization.

S

Prtd Sackheim?04 and Kellner et al.205 demonstrated a short-term

decrease igidality in depressed patients receiving ECT. The strength of the
effect wag§n mpared to similar effects from other treatments. Prudic and
Sackhei viewed the literature on long-term effects, supporting a decreased

all-cause mottality in patients receiving ECT.206,207 However, Milstein et al. did not

find a n suicide specifically in patients receiving ECT compared to other
treatmen§.208

o’ al. analyzed suicide rates in persons with affective disorders by
treatment 2209 They found a significant drop in suicide during the era in which

ECT wasgtroduced (1940-1959) and a further drop in the era in which
antideMwere introduced (1960-1995). The baseline period was 1900-1939.

These his:orlc3data are hard to interpret because the specific treatments for
individual patients are not enumerated and because there is no control for
nonspdment factors or patient characteristics.

Sharma reviewed the literature and identified methodologic limitations of

existing studies on ECT as a prevention for suicide.210 He noted that the studies
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were mostly small samples, studied retrospectively, with non-random assignment.
Often pertinent demographic and clinical variables were not provided, and
contemp*aneous control groups with similar follow-up periods were often not

available}

I
In@006 Mehlum et al.,2!! on behalf of the Norwegian Health Service,

performemtematic review of the literature to assess the effects of interventions

in preven icide. No methodologically acceptable study on the preventive

effect of WSuiCide was found.

Ina metSanalysis of published studies of patients with treatment-resistant

depressio ), Bergfeld et al. summarized the effect of multiple TRD treatments
(includin BS, capsulotomy, vagal nerve stimulation, epidural cortical
stimulati@n, , esketamine, and treatment as usual) on completed suicide.212

The d isted of 28 studies including a total of 1,720 patients followed for
an average O 9 weeks. Five of these studies were testing the effects of ECT,
tients. No difference between treatments on risk for suicide could

includ

be conﬁrsed.
Conclurrding ECT

It is reasgnable to conclude that ECT has a significant effect in reducing
suicidal i following acute treatment. We cannot conclude that this effect is
greater t t of antidepressants. Long-term preventive effects of ECT on
suicid@e confirmed. The ideal study has not yet been carried out. It
would require Tandom assignment of patients to ECT versus an antidepressant
treatment and follow-up over at least 1-2 years. Since suicide is a rare event

during a given year, even in patients with mood disorders, it would require
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substantial attention to determine adequate sample size. Non-specific treatment

effects, including the effect of follow-up itself, would need to be controlled.

pt

Sum

j

Sui 5 s a major public health problem globally. The majority of patients
who %Q

by suicide have a significant psychiatric illness. Somatic
psychiatmments clearly reduce symptomatic and functional morbidity, but
their effe ortality is less clear. Only two medications, lithium and clozapine,
have beeﬂ to reduce suicide risk. The antisuicide effect has only been

demonstgteg in specific diagnostic groups: bipolar disorder for lithium and

schizophrenia for clozapine. The utility of these pharmaceuticals in other

diagnoseS\is nown. Furthermore, lithium discontinuation is associated with a
marke ed suicide risk. It is unknown if clozapine discontinuation may
have a sigil®* rebound effect. Ketamine, esketamine, and ECT may have a

transient anti-suicide effect. The duration of this effect is not fully clear, but which
appears Miefest with intranasal esketamine, minimally longer with IV

ketamine@nger with ECT. Ketamine and esketamine eventually may be
r

useful fo gent management of suicidality. The effect of antidepressants is not

at all cles. There appears to be direct evidence for antidepressants increasing

suicidaM and the risk for suicide over the short-term in young people, but

indirect (!ow q}lity) evidence that antidepressants reduce suicide risk over the

long term. :
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