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Suicide and Schizophrenia

uicidality, a collective term for attempted and com-
pleted suicide, suicidal ideation, and suicide plans,
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Suicide is one of the most serious of schizophrenic symptoms and claims the life of 9% to 13% of
patients. The annual rate of suicide in schizophrenic patients is reported to be in the range of 0.4% to
0.8%, a rate that has remained constant despite the introduction of antipsychotic therapy and attendant
case-management systems. The risk of suicide is not significantly different in neuroleptic-resistant
or -responsive schizophrenic patients. A study of 421 schizophrenic patients reported no significant
difference in the incidence of lifetime and current episodes of suicidality in treatment-resistant
and -responsive patients. A number of studies with clozapine, an atypical antipsychotic, have demon-
strated an 80% to 85% reduction in suicide in neuroleptic-resistant patients. This is accompanied by a
decrease in depression and psychopathology and improved cognition. Clozapine’s modulation of
serotonergic, noradrenergic, cholinergic, and dopamine function may be the biological basis for the
reduction in suicide. Weekly contact with patients, for white blood cell monitoring, has also been put
forward as one explanation. To further confirm suicide risk reduction as a benefit of clozapine therapy,
the International Clozaril/Leponex Suicide Prevention Trial (InterSePT) is currently being conducted.
This large, prospective treatment study will compare the rate of suicide attempts and completions in
schizophrenic patients at high risk of suicide randomly assigned to receive clozapine or olanzapine.
The bias of weekly visits will be excluded. Results should be available in 2001.
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S
occurs frequently in patients with schizophrenia. In 1911,
Bleuler referred to the suicidal drive as “the most serious
of schizophrenic symptoms.”1(p488) Suicide claims the life
of 9% to 13% of schizophrenic patients.2 The suicide rate
is more than 20 times greater than that in the general popu-
lation, and over the course of their lifetime, at least 40% to
60% of schizophrenic patients will make a suicide
attempt.2 The annual rate of suicide in schizophrenic pa-
tients is reported to be between 0.4% and 0.8% in devel-
oped countries.3–5 Despite the introduction of conven-
tional antipsychotic therapy, there is no evidence that the
rate of suicide has decreased. Approximately the same
rate was observed in the long-term follow-up studies of
Ciompi6 and Winokur and Tsuang7 in the preneuroleptic
era. However, treatment with clozapine, an atypical anti-
psychotic, has been associated with a marked reduction in

suicidality.2 Clozapine is mainly indicated for treatment-
resistant and neuroleptic-intolerant schizophrenia, since
its use is associated with the development of agranulocy-
tosis in approximately 1% of patients. However, with ap-
propriate monitoring, the risk of death is about 1 in 10,000
patients. This morbidity and mortality must be weighed
against the reduction in risk of suicide. The risk of agranu-
locytosis is greatest during the first 4 to 18 weeks of treat-
ment with clozapine, while the risk of suicide persists
throughout patients’ lifetimes.

Suicide in schizophrenic patients represents the culmi-
nation of many factors, including depression, feelings of
hopelessness, cognitive impairment, substance abuse,
command hallucinations, family conflict, akathisia, and
tardive dyskinesia. Men are considered to be more likely
than women to commit suicide. Suicidal behavior in
schizophrenic patients is responsible for the majority of
hospitalizations.8,9

The most robust predictor of a future suicide attempt is
having made a previous suicide attempt. Data from a re-
view of 1000 schizophrenic patients indicated that a prior
suicide attempt within the past 24 months was associated
with approximately a 30% probability of making another
attempt (H.Y.M. and G. McCleery, Ph.D., unpublished
data, March 1997). These statistics are consistent with a
recent long-term study that included 2 follow-up periods.10

Data from 61 adolescent schizophrenic patients followed
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up for at least 5 years and again after at least 11 years in-
dicated that 36% had made a total of 55 suicide attempts,
and 13.1% committed suicide. Most of the suicides oc-
curred within the first decade of diagnosis, and all but 1 of
the patients had made previous attempts.

SUICIDALITY IN RELATION
TO TREATMENT RESPONSE

It has been suggested that neuroleptic-resistant pa-
tients are at greater risk of suicide than neuroleptic-
responsive patients. To determine whether neuroleptic-
resistant patients are at a greater risk, we prospectively
assessed suicidality in a total of 237 neuroleptic-resistant
and 184 neuroleptic-responsive patients.2 Patients were
diagnosed using the Schedule for Affective Disorders and
Schizophrenia (SADS) rating scale. Suicidality was as-
sessed at weekly intervals while patients were hospital-
ized and at intervals of 6 weeks and 6, 12, 18, and 24
months during outpatient visits. At the final visit, each pa-
tient was reinterviewed to review the previously collected
information. The results demonstrated that there was no
significant difference in the incidence of lifetime and cur-
rent episodes of suicidality in treatment-resistant and
treatment-responsive schizophrenic patients (Figure 1).

SUICIDE RATE AND CURRENT TREATMENT
OF SCHIZOPHRENIA

The suicide rate among schizophrenic patients before
the introduction of conventional antipsychotics and the
attendant case-management systems has been reported to
be in the range of 9% to 13%.2 This high rate of suicide
has persisted despite the introduction of conventional
antipsychotics. These drugs are associated with frequent
extrapyramidal side effects which may lead to noncom-
pliance and relapse. In particular, they are often associ-
ated with tardive dyskinesia, one of the risk factors for
suicide.

As patients increasingly receive care in the com-
munity, case managers are becoming overburdened.
Furthermore, patients living in the community are often
inadequately supervised. The increase in deinstitution-
alization has led to more stress for the patients and less
frequent assessment in many countries. For example, in
Denmark, Mortensen and Juel examined mortality and
causes of death in 9156 first-admitted schizophrenic
patients.11 Over the past decade, there has been a 50%
reduction in the number of psychiatric inpatient beds
available in Denmark. The authors evaluated whether this
decrease in services had resulted in any changes in mor-
tality or causes of death in schizophrenic patients. They
confirmed that mortality in schizophrenic patients was
significantly increased and that their results may indicate
some adverse effects of deinstitutionalization.

EFFECT OF CLOZAPINE ON SUICIDALITY
IN SCHIZOPHRENIA

Clozapine is an effective antidepressant in patients with
major depression.12,13 It is also an effective mood stabilizer
in bipolar as well as schizophrenic patients.14,15 Several
controlled studies have demonstrated that clozapine may be
as effective as tricyclic antidepressants in major depres-
sion.16,17 Unlike conventional antipsychotics, clozapine re-
duces hopelessness associated with tardive dyskinesia as
well as aggressiveness and substance abuse, which are also
risk factors for suicide.18–20 The remarkable improvements
in psychopathology and tolerability seen with clozapine
have an impact on the suicide rate in schizophrenic patients.

Clozapine was first shown to reduce the suicide rate in
1995 in a cohort of 88 patients (73 with treatment-resistant
schizophrenia and 15 schizoaffective patients), who were
prospectively evaluated for periods of 6 months to 7 years.2

Clozapine treatment resulted in markedly less suicide. Of
the 88 patients, 22 had made a suicide attempt in the
2 years before clozapine therapy. Five had a high probabil-
ity of success (method was of high inherent lethality and
had little chance of detection), and 17 had a low probabil-
ity of success (high likelihood of nonfatal outcome due to

Figure 1. Lifetime and Current Incidences of Suicidality in
Treatment-Resistant and Treatment-Responsive
Schizophrenic Patientsa

aData from reference 2.
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low inherent lethality of the method and the likelihood of
detection). In the first 2 years on clozapine treatment, there
were only 3 suicide attempts of low probability of success.
This indicates an 85% decrease in suicide attempts in the
first 2 years (Figure 2). The decrease in attempts was asso-
ciated with a decrease in depression and feelings of hope-
lessness, decreased psychopathology, and improved cogni-
tion. The attempts occurred during the first few months of
clozapine treatment.

It has been thought that this decrease in suicide may be
due to a clozapine-specific effect. Naber and Hippius re-
ported that 55% to 70% of patients with endogenous de-
pression responded to clozapine treatment.16 Clozapine is
also associated with minimal extrapyramidal side effects,
which are identified as risk factors for suicide.21 The de-
crease in suicide may also be attributable to the weekly
contact that is necessary for blood monitoring for white
blood cell counts during the first 18 weeks of treatment.
This contact with patients is undoubtedly important in im-
proving compliance and possibly early detection of sui-
cide risk. However, programs with close monitoring of pa-
tients have not reported lower suicide rates than other
treatment modalities such as the Assertive Community
Treatment Program, which provides intensive case man-
agement and community support.22 There is anecdotal evi-
dence that despite reduced monitoring in some European
communities and China, the suicide rate is still decreased
in clozapine-treated patients.

To determine whether the reduction in suicide that we
obtained in our study in Cleveland2 could be applied to the
whole of the United States, we examined data from the
U.S. Clozaril National Registry (CNR) over the period
from 1990 to 1995 (data on file, Novartis). There were
102,000 patients listed in the registry, of whom 21,000 had
been treated for at least 1 year with clozapine. A total of 39
suicides were reported during that period, providing a sui-
cide rate of 0.18% per year, which is roughly 20% of the
expected rate based on epidemiologic data. Therefore,

there was an approximate 80% reduction in suicide in
those patients who received clozapine.

To describe the effects of clozapine on mortality,
Walker and colleagues compared the causes of death in
67,072 current and former clozapine users.23 Data from the
CNR were cross-linked with death records from medical
examiners. Standardized mortality rates adjusted for age,
sex, and race were calculated for the underlying cause of
death. Mortality from suicide was decreased in current
clozapine users compared with former users (rate ratio
[RR] = 0.17; 95% confidence interval [CI] = 0.10 to 0.30).
An 83% decrease in the suicide rate was found. The sui-
cide rates for those patients on clozapine treatment com-
pared with former users of clozapine were 39 and 222 per
100,000 person-years, respectively. These results strongly
suggest that clozapine may reduce the suicide rate.

A review of the literature reveals that the standardized
mortality ratio in schizophrenic patients ranges from 2.2 to
19.6 (Table 1).23–28 There are several explanations for the
decreased rate observed in the study by Walker and col-
leagues.23 It could reflect underreporting; however, this is
unlikely because all patients who did not complete the
study were followed up. Patients taking clozapine might a
priori have a lower risk of suicide. Results from a con-
trolled clinical trial are needed in order to confirm that the
reduction in suicide is attributable to clozapine.

BIOLOGICAL BASIS
FOR REDUCTION IN SUICIDE

Diminished levels of dopamine and norepinephrine are
thought to contribute to depression and, potentially, sui-
cide. Clozapine increases the release of dopamine and nor-
epinephrine in the prefrontal cortex. Clozapine is also
associated with a normalization of dopamine and seroto-
nergic function, due to a relative lack of blockade of
dopamine receptors in the mesolimbic system, and down-
regulation of serotonin-2A (5-HT2A) receptors. This mod-
ulation may be the biological basis for the reduction in
suicide.

INTERNATIONAL CLOZARIL/LEPONEX
SUICIDE PREVENTION TRIAL

To further confirm suicide risk reduction as a benefit of
clozapine, the International Clozaril/Leponex Suicide Pre-

Table 1. Standardized Mortality Ratio (SMR) in
Schizophrenic Patients
Reference Patients (N) Suicide (SMR)

Walker et al23 > 65,000 2.2
Allebeck24 1190 12.3
Anderson et al25 532 16.1
Berren et al26 1980 5.8
Black and Winokur27 636 2.6
Newman and Bland28 3623 19.6

aData from reference 2.

Figure 2. Frequency of Suicidality Before and After 2 Years of
Clozapine Treatment in 88 Treatment-Resistant Patientsa
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vention Trial (InterSePT) is currently being conducted.
This large, prospective treatment study will take place in
11 countries and will involve 69 centers in the United
States, Europe, and the Southern Hemisphere. It is envis-
aged that 20 to 40 patients will be enrolled at each of the
centers in Europe and the Southern Hemisphere and ≥ 40
at each center in the United States. The primary objectives
of the study are to compare the rates of hospitalization for
imminent risk of suicide and significant suicide attempts
in schizophrenic patients at high risk of suicide randomly
assigned to receive clozapine (300–900 mg/day) or olan-
zapine (10–20 mg/day). The effect of treatment on the se-
verity of suicide attempt will also be assessed using the
Clinical Global Impressions-Severity of Suicide scale
(CGI-SS). Secondary objectives include the assessment of
suicide-, psychotic-, and mood-related events and pharma-
coeconomic aspects. The study will not be restricted to
treatment-resistant patients and will exclude biases such
as weekly visits. The comparator, olanzapine, is pharma-
cologically similar to clozapine. There is evidence from
early clinical trials that olanzapine may be more effective
than haloperidol in decreasing depression in schizophre-
nia.29 Results from this study will be available in 2001.

CONCLUSIONS

The suicide rate in schizophrenic patients is more than
20 times that in the general population. Despite the intro-
duction of conventional antipsychotic therapy, this rate re-
mained unchanged. Clozapine, however, has been shown
to reduce the rate of suicide by 80% to 85%. This reduc-
tion, when weighed against the mortality due to clozapine-
induced agranulocytosis (1 in 10,000 patients), dramati-
cally alters the risk/benefit profile for clozapine. The
results from the InterSePT study are eagerly awaited in or-
der to confirm this advantage of clozapine.

Drug names: clozapine (Clozaril, Leponex), haloperidol (Haldol and
others), olanzapine (Zyprexa).
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