Long-term lithium treatment in the prevention
of suicidal behavior in bipolar disorder patients
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Abstract. We reviewed available research findings, including meta-analyses on effects of lithium-treatment associated with
rates of suicidal behavior in bipolar disorder or unipolar major depressive disorder patients, and for comparisons of lithium to
mood-stabilizing anticonvulsants. Data from meta-analyses consistently indicate marked reductions of suicidal behavior and mor-
tality during long-term treatment with lithium salts in bipolar disorder patients, and possibly also in unipolar, recurrent major
depressive, perhaps even more effectively than with anticonvulsants proposed as mood-stabilizers. Suicidal risk is frequently asso-
ciated with dysphoric-agitated symptoms, anger, aggression, and impulsivity-all of which may respond better to treatment with
lithium or other mood-stabilizing medicines than to antidepressants. In these conditions, antidepressant treatment may not provide
a beneficial effect on risk of suicidal thoughts and perhaps attempts, particularly in juveniles, whereas, lithium, perhaps even more
than anticonvulsants, seems to be remarkably effective in the preventing suicidal behavior. The mechanism of action is not well
defined and may be associated with either a prevention of mood recurrences or a more specific “antisuicidal” activity.
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INTRODUCTION

As many as 90% of suicides occur in persons with a
diagnosable psychiatric disorder (Roy, 2001; Goldsmith et
al., 2002; Simon & Hales, 2006). Among these, bipolar
disorder (BPD) as well as severe (with hospitalization)
recurrent major depression (MDD) have the highest stan-
dardized mortality ratio (SMR) of any psychiatric disor-
ders compared with the general population (Harris &
Barraclough, 1997; 1998). In line with earlier reports, our
analysis of 28 studies involving 823 suicides among
21,484 BPD patients at risk for an average of 9.93 years,
showed that the pooled, weighted mean annual incidence
of suicide in BPD patients was 0.39% (390/100,000),
approximately 28 times higher than the international rate
for suicide in the general population, of about
14/100,000/year (0.014%; Tondo et al., 2003). The very
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high risk of suicide among BPD patients also was support-
ed by our recent review of the medical records of nearly
3,000 outpatients diagnosed with DSM-IV major mood
disorders (Tondo & Baldessarini, 2007). We found sub-
stantially greater risk of suicide among BPD patients than
those with MDD, in general, but similar rates among those
ever hospitalized for either type of mood disorder. The
annual risk of suicide among 843 bipolar I and II disorder
patients in Sardinia was 150/100,000, or more than 15-
times higher than in the Italian general population, and
three-times greater than among 1,983 patients diagnosed
with recurrent major depressive disorder, most of whom
were outpatients. The annual rate of suicide attempts was
1.26% among BPD patients, versus 0.48% in MDD cases.
The ratio of attempts/suicides (A/S), as a proposed index of
lethality of suicidal behavior (Baldessarini ef al., 2006),
was 8.6:1 in BPD patients, and 9.6:1, in MDD patients,
compared to an estimated risk-ratio of 20-30:1 in the gen-
eral population (Kessler et al., 2005), indicating higher
lethality of suicide attempts among mood disorder patients.

Depressive phases in BPD patients seem to be more
associated with suicidal risk than manic periods, whereas
suicide is rare in hypomania, and poorly evaluated in
increasingly recognized, mixed manic-depressive states.
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Moreover, suicidal risk and mortality associated with sui-
cide attempts (as reflected in the A/S ratio) with type II
BPD patients are at least as high as in type I BPD (Tondo
& Baldessarini, 2007). Interestingly, however, even
though suicidal behavior occurs mainly in depressive
states (Isometsd et al., 1994; Tondo et al., 1998), antide-
pressant treatments have failed to demonstrate consistent
prevention of such behaviors. Evidence for this impres-
sion arises from studies based on retrospective analyses
of randomized, placebo-controlled, clinical trials not
specifically designed to assess suicidal behaviors, or on
non-randomized, clinical studies of groups of treated and
untreated patients (Hammad et al., 2006; Barbui et al.,
2009; Zisook et al., 2009). Results from some ecological
studies of correlations between regional or temporal
changes in rates of suicide and of use of modern antide-
pressant medicines have been favorable when based on
North American or Northern European samples, but oth-
erwise inconsistent across countries and years of obser-
vation (Baldessarini et al., 2007). Such variability may
reflect study designs involving lack of randomization or
control over important confounding factors, including
developmental factors and use of other treatments (mood
stabilizers, psychotherapy) that may alter suicidal risk, as
well as a lack of information on associations of suicidal
behavior and antidepressant treatment at the level of indi-
viduals in correlative associational studies. In addition,
although overall effects of antidepressant treatment on
suicidal behaviors and deaths appear to be negligible,
there are indications that effects may vary substantially
with age, including a lack of reduction of risk in juvenile
and young-adult depressed patients, but significant
reductions at later years, especially above age 60 (FDA,
2007; Barbui et al., 2009).

The inconsistent effects of antidepressant treatment
also may reflect the presence of particular symptoms in
depressive states associated with suicide behavior, includ-
ing agitation, dysphoria, restlessness, irritability and
anger (Dilsaver et al., 1997; Koukopoulos &
Koukopoulos, 1999; Akiskal er al., 2005; Maj et al.,
2006). Such affective states are likely to increase risk of
aggressive-impulsive acts, including suicidal behavior,
are very prevalent among BPD patients, and may some-
times be worsened by antidepresssant treatment
(Baldessarini et al., 2005). That is, antidepressant treat-
ment may increase the risk of suicidal behavior in vulner-
able patients in particular mood-states that can occur
spontaneously or perhaps be stimulated by antidepressant
treatment itself (Koukopoulos & Koukopoulos, 1999;
Akiskal et al., 2005; O’Donovan et al., 2008; Goldberg et
al., 2009). This hypothesis may also help to account for

the particularly high risk of suicidal behavior among type-
II BPD patients (Rihmer & Pestality, 1999) who, like type
I BPD patients, are more likely to present agitated-depres-
sive states than are moderately ill MDD patients.

The preceding observations suggest that decreasing
suicidal risk may be linked with preventing or managing
depressive morbidity in BPD patients generally, or with
limiting particular forms of depression. It is striking that
depressive or dysphoric morbidity accounts for nearly
three-quarters of the 40%-50% of weeks not in euthymia,
even if BPD patients are afforded available and clinical-
ly favored treatments, not only in the mid-course of such
disorders, but also from their onset (Judd et al., 2002;
Post et al., 2003; Baldessarini et al., 2004; Joffe et al.,
2004; Baldessarini et al., in press).

An association of reduced suicidal risk during long-
term treatment with lithium in BPD patients is supported
consistently by nearly three-dozen original studies, meta-
analyses, and reviews (Tondo et al., 2001; Angst et al.,
2005; Cipriani et al., 2005; Kessing et al., 2005; Miiller-
Oerlinghausen et al., 2006). In our own meta-analysis of
data from 31 studies (8 were randomized with placebo or
active-alternative treatments as controls) we provided
data on suicidal behavior in patients treated with long-
term lithium treatment for mood disorders or not, and
involving more than 110,000 person-years of risk
(Baldessarini et al., 2006). Averaged crude rates of suici-
dal acts were 0.56% per year with lithium and
2.64%/year without such treatment, indicating a major
overall, crude reduction of suicidal risk of about five-
fold, with similar reductions for both suicides and
attempts, and among BPD patients and mixed samples of
persons with various recurrent major mood disorders.
Meta-analysis found a similar risk-reduction by approxi-
mately 80% (risk ratio = 4.91, 95%CI: 3.82-6.31; z=12.5;
p<0.0001). Results remained highly significant when
only randomized, controlled trials (RCTs) were consid-
ered (RR=1.76, CI: 1.65-1.88; z=3.51; p=0.001). In a
more recent analysis of 34 studies, we found similar
reductions of risk, including an even larger number of
randomized, controlled trials, and also an estimated num-
ber-needed-to-treat (NNT) of 22.6 (CI:21.0-24.6), sug-
gesting that about 23 patients would need to be treated
with lithium to avoid one life-threatening or fatal suicidal
act (Baldessarini & Tondo, 2008).

In one of these studies, initially involving 360 type I or
II BPD patients evaluated before, during, and following
discontinuation of maintenance lithium monotherapy,
rates of suicide and life-threatening attempts were
reduced by 6.4-fold, or 83% (Tondo et al., 1998).
Notably, however, in that study, the risk of suicidal acts
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increased by 20-fold within several months after discon-
tinuing lithium maintenance treatment, and later fell back
to the same level encountered before lithium treatment
had started. This early suicidal risk following discontinu-
ation of long-term treatment with lithium was twice-high-
er following abrupt or rapid versus gradual (over at least
two weeks) discontinuation. Of interest, too, we found
more than two-fold increase in the ratio of attempts/sui-
cides (A/S) during treatment with lithium, suggesting
reduced lethality of suicidal behavior with this treatment
even when suicide was attempted. In addition, in data
obtained from eight studies and pooled by meta-analysis,
we found a substantial reduction of risk of suicide and
attempts (by 76%) among patients diagnosed with recur-
rent MDD, treated with lithium compared to other alter-
natives, mainly anticonvulsants (Guzzetta et al., 2007).

The evident beneficial effects of lithium in reducing
mortality as well as morbidity associated with suicidal
behaviors are even more remarkable given the potential-
ly lethal toxicity of lithium in acute overdoses. In fact,
recent analyses of outcomes of ingestions of potentially
toxic substances by the US Centers for Disease Control
(CDC) indicate that mortality from overdoses of lithium
is similar to that associated with modern antidepressant
or antipsychotic agents, or less than expected, possibly
owing to protection from lethal effects by vomiting as
well as timely treatment by hemodialysis (Baldessarini et
al., 2006). Despite lithium’s potential lethality, suicide
attempts with lithium during long-term treatment have
been reported to be uncommon (Waddington &
McKensie, 1994), and we found none among more than
700 patients with major mood disorders treated with lithi-
um for several years at the Lucio Bini Mood Disorders
Center in Sardinia (unpublished observations). It is pos-
sible that suicide attempts using this agent are limited by
its major antisuicidal effects.

There is little research that directly compares suicidal
risks during treatment with mood-stabilizers other than
lithium (Oquendo et al., 2005), but at least two studies
found nearly three-fold average lower risks with lithium
than with either carbamazepine or valproate among bipo-
lar or schizoaffective disorder patients (Thies-Flechtner et
al., 1996; Goodwin et al., 2003). Anticonvulsants may
have some beneficial effects on suicidal behavior
(Yerevanian et al., 2003), but our recent meta-analysis of
protective effects against suicidal behavior of lithium ver-
sus several proved or putative mood-stabilizing anticon-
vulsants regarding suicidal acts found lithium to be signif-
icantly superior (Baldessarini & Tondo 2009). This meta-
analysis was based on six studies, mainly involving car-
bamazepine, divalproex, or lamotrigine (Greil et al., 1997;

Bowden et al., 2003; Calabrese et al., 2003; Goodwin et
al., 2003; Yerevanian et al., 2003; Collins & McFarland,
2008), and included more than 30,000 patients treated
longer with lithium (31 months) than with an anticonvul-
sant (19 months); half of the trials involved randomized
assignment to treatments. The observed rate of suicidal
acts averaged 0.3%/year during treatment with lithium
versus 0.9%/year with anticonvulsants, to yield meta-ana-
lytically pooled risk ratio of 2.86 (CI: 2.29-3.57; z=9.24;
p<0.0001), or nearly three-fold superiority favoring lithi-
um over the few anticonvulsants that have been so-tested.

Despite these several findings, a direct role of lithium
treatment in decreasing suicide risk is not securely
demonstrated. A major limitation of studies that indicate
less suicidal risk during long-term treatment with lithium
involve incidental findings since they were usually not
designed to test for suicidal behavior as an outcome. An
additional limitation to these studies — and, indeed, of all
studies of therapeutic effects — is that the patients who
accept, tolerate, and sustain long-term treatment with
lithium may well be self-selected and not entirely repre-
sentative of the full spectrum of clinically encountered
mood-disorder patients. Moreover, such factors as female
sex, being married, having more education and employ-
ment, the presence of certain personality traits, relative
improvement of depressive versus other symptoms with
treatment, and the occurrence of side-effects, as well as
being less severely ill or ill for less time, all might affect
suicidal risk and so tend to confound interpretation of the
observed effects of lithium treatment. Whether the same
patients were assessed with and without lithium, or ran-
domly assigned to particular treatments in parallel
groups, those who accept and continue the treatment may
differ from others who fail to adhere to lithium treatment,
tolerate it poorly, or discontinue treatment early.
Nevertheless, in order to test for long-term effects of any
treatment, only patients who accept and tolerate it can be
considered for analysis. Since a growing number of BPD
and other mood disorder patients are reluctant to be treat-
ed with lithium, or to accept it for prolonged periods, it is
important to identify alternative treatments that can
reduce suicidal risk.

Ideal studies of such treatment would involve random-
ized assignment to specific treatment conditions for pro-
longed periods, and would involve outcome measures
that are specific to suicidal behavior (Baldessarini ef al.,
in press). However, use of a placebo-control condition is
unlikely to be feasible owing to ethical constraints when
death is a possible outcome, and due to difficulties of
recruiting patients into placebo-controlled treatment tri-
als, especially over long times. Nevertheless, trials
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involving randomization to different but similarly plausi-
ble, even if unproved, treatments might be practically and
ethically feasible. So far, however, trials that compare,
for example, lithium to an anticonvulsant or antipsychot-
ic agent are rare and almost never continued for more
than several months. Moreover, head-to-head compar-
isons of different companies’ products are unlikely to be
favored by the pharmaceutical industry.

The effectiveness of lithium treatment in preventing
suicide is likely to be associated with reduction of risk or
severity of recurrences in depression or mixed dysphoric-
agitated states in BPD, probably also with reduced impul-
sivity and aggressiveness in various types of mood disor-
ders (Baldessarini et al., 2006). Some experts have sug-
gested that lithium may have specific effects against sui-
cide, independent of its mood-stabilizing actions (Miiller-
Oerlinghausen, 2001; Ahrens & Miiller-Oerlinghausen
2001), based on reductions of suicidal risk even among
patients considered clinical “nonresponders” to lithium in
not showing substantial prevention of recurrences of
episodes of mood disorder. Regarding biological
hypotheses, decreased intensity of impulsive, hostile or
aggressive behavior may be mediated through enhanced
functioning of the central serotonin system that has been
identified as an action of lithium (Bschor & Bauer, 2006).

Finally, lithium treatment requires closer monitoring
of patients than with most other mood-stabilizing agents.
This added level of clinical follow-up might facilitate
identification of emerging symptoms associated with sui-
cidal behavior, including suicidal ideation, and early agi-
tation, dysphoria, and anger, or otherwise provide protec-
tive influences. We reported previously that various mea-
sures that can be considered indices of access to clinical
care were closely correlated with state suicide rates in the
United States (Tondo ez al., 2006). However, the value of
additional clinical contact and close supervision required
by lithium treatment is not likely to be a critical factor,
given experience in the InterSePT trial for schizophrenia
patients, which found superior antisuicidal effects of
clozapine over olanzapine, despite matching for clinician
contact-time (Meltzer et al., 2003).

In conclusion, major mood disorders are associated
with important increases of suicide behavior, especially
when the illnesses present as mixed, dysphoric-agitated,
states, perhaps also with anger, aggression, or impulsivi-
ty. In such conditions, antidepressant treatments may lack
a beneficial effect or even increase suicide risk, and
mood-stabilizers, and particularly lithium salts main-
tained for prolonged times, may be more effective treat-
ments, as a component of more comprehensive clinical
management aimed at suicide prevention.
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