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Suicide, suicidality and ideation of suicide are
serious problems associated with the course of
disease in patients with schizophrenia. This, along
with the adverse effects and ineffectiveness of
typical antipsychotic agents, has made it necessary
for clinicians to find treatment modalities that will
address symptoms and reduce adverse effects.

A number of studies have shown that clozapine
has a significant positive impact on the reduction
of the incidence of suicidality in schizophrenic and
schizoaffected patients.[1-7] This retrospective
study reports on the results of clozapine therapy
and suicidality in 295 patients who were anti-
psychotic-resistant. All individuals were out-
patients residing in two long-term care facilities for
the mentally ill in Chicago, Illinois, USA.

Clozapine was the only antipsychotic medica-
tion administered to these patients during the
course of the study. Length of therapy ranged from
7 to 78 months [average 43.8 months, standard
deviation (SD) 21.4 months]. These study results
indicate that there is demonstrable reduction in
suicidality with clozapine therpay in antipyschotic-
resistant patients. Additionally, we have found, in
our clinical experience and in this study, that
clozapine helps avert the suicidal urges of psy-
chotic patients better than other antipsychotics.
This study cohort comprised a majority of African-
Americans. To confirm our results, future studies
will need to be undertaken to review and establish
a suicide-clozapine link among ethnically diverse
populations.

Clinical Picture of Suicidality

Prevalence of Schizophrenia-Associated
Suicidality

The annual incidence rate of schizophrenia is
estimated to be between 0.1 and 0.5 per 1000,[8]

with the lifetime risk of developing schizophrenia
estimated between 7.0 and 9.0 per 1000.[9] The on-
set of schizophrenia typically occurs between the
ages of 15 and 45 years. The disease occurs equally
in men and women, with the mean age of onset
about 5 years earlier for men.[10] The relatively
young age of onset, coupled with the realisation
that one will likely lose the ability to hold a job,
have meaningful relationships, and function as a
productive member of society, along with the dis-
ease process of schizophrenia, leads many patients
to attempt and succeed in committing suicide. In-
deed, suicide is a significant cause of death among
patients with schizophrenia and schizoaffective
disorder, affecting some 10 to 15% of patients.[11]

Clinical Picture of Schizophrenia 
and Suicidality

The predominant clinical features of acute
schizophrenia include positive symptoms, e.g.
delusions, hallucinations and interference with
normal thinking. Some patients recover from the
acute illness while others progress to the chronic
stage. These latter patients experience positive
and negative symptoms, which include apathy,
slowness and social withdrawal. Once the chronic



syndrome is established, few patients recover
completely.[8]

Between 20 and 40% of patients with schizo-
phrenia receiving typical antipsychotic medica-
tions attempt suicide,[12,13] and the completed
suicide rate ranges from 9 to 12.9%[14] over the
course of the illness. Approximately 1 to 2% of all
schizophrenic patients who attempted suicide were
reported to complete suicide within a year after
their initial attempt, with an additional 1% doing
so each year thereafter.[15,16] Thus, the risk of
death by suicide among patients with schizo-
phrenia is significant and nearly equivalent to the risk
of developing clinically manageable agranulocyto-
sis and agranulocytopenia for clozapine therapy.

A number of studies also suggest that the
suicide rate of patients with schizophrenia is com-
parable to that seen in patients with severe depres-
sion.[17,18] However, beyond co-morbid depres-
sion, there are other reasons for the increased risk
of suicide in schizophrenic patients. In lucid
moments, these patients may realise that their ill-
ness will have devastating consequences on the
quality of their lives. Furthermore, the positive
symptoms may make death an attractive alterna-
tive.[11] In addition, many of these patients are
prone to substance abuse, with the attendant risk of
overdose or unsafe behaviour leading to poten-
tially lethal consequences.

Suicidality may also be increased when the pre-
scribed medication is not effective. Inadequate
efficacy of antipsychotic drugs results in a host of
problems, including poorly controlled symptoms,
heightened social and personal problems, and an
unstable disease course. In addition, adverse ef-
fects (particularly when typical antipsychotics are
being used), such as tardive dyskinesia (TD), add
to the patient’s frustration and to an outlook of
hopelessness.

Previous Studies of Clozapine and
Suicidality in Patients with Schizophrenia

In their prospective study, Meltzer and
Okayli[14] treated 88 antipsychotic-resistant pa-
tients with clozapine for periods from 6 months to

7 years. There were no successful suicides in this
group of patients, only three suicide attempts that
were considered to have a low probability of suc-
cess, and seven patients who experienced suicidal
ideation. The authors concluded that clozapine
treatment of antipsychotic-resistant schizophrenic
patients markedly reduced suicidality during the
study period.

Reid et al.[11] examined annual suicide rates
over a two-year period (1993-95) among 30 000
patients with schizophrenia and schizoaffective
disorder in the Texas mental health system. They
compared simple rates of suicide in three popula-
tions: all severely and chronically mentally ill
patients in the system; patients with a primary
diagnosis of schizophrenia or schizoaffective dis-
order; and the subset of the latter group of patients
who were treated with clozapine. They found that
the suicide rate in the first two groups was approx-
imately five times that of the general population,
or 63.1 and 60.2 per 100 000, respectively, versus
12 per 100 000 in the United States. The suicide
rate for the clozapine-treated group was 12.74 per
100 000. These investigators noted that while the
data do not prove a direct causal relationship, they
seem to support the theory that clozapine reduces
suicide risk in these patients.

However, not all researchers have found that
clozapine is associated with reduced suicide risk.
Sernyak et al.[19] studied 1415 patients in the VA
Hospital system who were treated with clozapine
over a 4-year period. They compared the suicide
rate of this group with a control group of patients
with schizophrenia (n = 2380) who were not given
clozapine. These investigators found that while
there were significantly fewer deaths in the cloza-
pine group, these were entirely attributable to the
fact that these patients had a much lower rate of
respiratory disorders. There were no significant
differences in the rates of suicide or accidental
death between the two groups studied.

The authors explained their findings by noting
that previous studies failed to provide a control
group in their protocols (also a limitation in the
study we report on here). The researchers created
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their control group using ‘propensity scoring’: a
statistical method, they stated, which is widely
accepted but rarely used in psychiatric studies.
These investigators further noted that even in the
1998 Reid et al.[11] study, the results were equi-
vocal, since the ‘equivalence of the comparison
group to the clozapine group on even basic demo-
graphic characteristics such as age, gender or race,
was not systematically established.’ As in the
group of patients we studied, many clinicians feel
that there is an ethical responsibility to provide
desperately ill patients with effective care, which
may preclude strict adherence to the creation and
maintenance of a ‘control group.’

Effects of Clozapine

In 1990, the US Food and Drug Administration
approved the marketing of clozapine, the first new
antipsychotic medication approved in over a de-
cade. Clozapine, a dibenzodiazepine, is substan-
tially different from other, typical antipsychotic
medications. It is chemically related to loxapine,
but has a very different pharmacological profile,
and is considered an atypical antipsychotic
agent.[13]

Clozapine reacts with dopamine D1 and DO

receptors in the limbic region of the brain rather
than in the striatal areas of the motor cortex, the
site of action of other antipsychotic drugs. For
this reason, clozapine is much less likely to cause
extrapyramidal symptoms (EPS), tardive dys-
kinesia or neuroleptic malignant syndrome, al-
though these adverse events may occur.[1] Kane et
al.[1] conducted a formal clinical trial comparing
clozapine with chlorpromazine in patients who met
carefully defined criteria for poor responsiveness
to at least three other antipsychotic medications,
and who further failed to respond to a six-week
trial of haloperidol. After six weeks, 30% of
clozapine-treated patients met improvement cri-
teria in both positive and negative symptoms of
schizophrenia, whereas only 4% of chlorproma-
zine-treated patients showed improvement, and
then in only the positive symptoms of the illness.

Adverse Effects of Clozapine

Despite its therapeutic properties and reduced
likelihood of the usual adverse effects of anti-
psychotic medications, clozapine can induce
granulocytopenia (2.8% risk) and/or agranulocyto-
sis (0.6% risk),[21] with most cases occurring in the
first 18 months of treatment.[22] Bi-weekly blood
examinations are required to monitor for adverse
effects. These adverse effects, when they occur,
can be controlled by reducing the dosage of cloza-
pine or by halting the drug temporarily or, if nec-
essary, permanently. Additionally, filgrastim is an
agent capable of immediately and dramatically
reversing agranulocytosis, thus reducing the inci-
dence of serious complications and deaths.

Given the risk of agranulocytosis, clozapine is
generally reserved for treatment-resistant schizo-
phrenia, schizophrenia with prominent negative
symptoms, and psychotic patients with severe TD
or EPS.[17]

Methods

Patient Recruitment and Characteristics

All patients in the present retrospective study
were considered antipsychotic-resistant according
to the following criterion: patients were severely
ill schizophrenic patients who failed to show an
acceptable response to adequate courses of stand-
ard antipsychotic drug treatment, either because of
insufficient effectiveness or the inability to achieve
an effective dose due to intolerable adverse effects
from those drugs.

Schizophrenia was defined using Diagnostic
and Statistical Manual of Mental Disorders, 4th edi-
tion (DSM-IV), diagnostic criteria. All patients
were under our care, and consequently we made
the diagnoses ourselves. ‘Severity of illness’ was
limited to an examination of the incidence of
suicide. This was determined by establishing
whether the patient had active intent to harm him-
or herself. Only those individuals who committed
an act that could be linked to self-harming ten-
dencies were considered suicidal. For example, a
superficial cut to the wrist or ingestion of more
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than the prescribed amount of medication – even if
this was not life-threatening – was considered to be
suicidal behaviour. Merely having a plan or a fan-
tasy was not sufficient.

Each patient was given at least two trials with
two different standard antipsychotic medications at
an adequate dose and for an adequate duration.
Indeed, most of these patients had far more than the
minimum criterion of two trials of standard anti-
psychotic drug without a complete or acceptable
response. Many patients remained clinically un-
stable, requiring frequent repeated hospitalisations
to achieve psychiatric stabilisation prior to initia-
tion of clozapine therapy.

Patients participating in the present study were
outpatients residing in two long-term care facilities
for the mentally ill located in Chicago, Illinois,
USA. Of 833 patients treated with clozapine since
the drug was approved for treatment-resistant
schizophrenia in 1990, 295 patients were deter-
mined to have received clozapine for at least 6
months. The 295-patient group comprised the
study population.

Clozapine was the only antipsychotic medica-
tion administered long-term to this group of pa-
tients during the study period. The extant statistics
on suicidality in patients with schizophrenia served
as the control for this study. Charts of all patients
who were hospitalised during the period of contin-
uous clozapine administration were reviewed to
determine whether the cause of admission was
attempted suicide or suicidal ideation.

Patient Demographics

Of the 295 patients, 102 were female and 193
were male. Their ages on first administration of
long-term clozapine therapy ranged from 20 to 76
years (mean 41.7 years, SD 11.1 years). The length
of time these patients received clozapine therapy
ranged from 7 to 78 months with an average of 43.8
months and a SD of 21.4 months. Racial distri-
bution was as follows: three Asians, 210 African-
Americans, 64 Caucasians, and 18 Hispanics (see
table I).

Diagnosis was based on information gained
from the listed psychiatrist’s review and on
DSM-IV diagnostic criteria. As is our standard
procedure, we queried patients for suicidal ide-
ation. In addition, patients were seen on a regular
basis (monthly) for the duration of this study.

Results

There was a total of 41 nonpsychiatric (non–
suicide-related) hospitalisations (table I). Based on
the general observations reported above (that 1 to
2% of schizophrenic patients complete suicide
within 1 year after initial attempts with an addi-
tional 1% doing so each year thereafter), during the
mean long-term exposure to clozapine of 43.8
months (3.65 years) we would have expected as
many as 10 or 11 successful suicides or suicide
attempts. In fact, none were observed.

The patient population in this study was pre-
dominantly African-American (210 of 295 patients,
or 71%). Earle et al.[24] reported that African-
Americans are less likely (by about 50%) to
commit suicide than the general population of psy-
chiatric patients. Even adjusting for the expected
number of suicides based on this observation, we
would still have expected to find six to seven
successful suicides or serious suicide attempts
(table II). Furthermore, none of the 295 patients

Table I. Patient demographics

Females (no.) 102

Males (no.) 193

Age on entry to study (years)

Range 20-76

Mean ± SD 41.7 ± 11.1

Months in study

Range 7-78

Mean ± SD 43.8 ± 21.4

Race (no.)

Asian 3

African-American 210

Caucasian 64

Hispanic 18

Hospitalisations (no.)

Nonpsychiatric 41
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demonstrated agranulocytosis or granulocytopenia
while taking clozapine.

Discussion

A potential weakness of this study was the fact
that we did not create a proper control group. In
their important paper, Serynak et al.[19] created
a control group and found a negative effect of
clozapine and completed suicide. However, our
findings are consistent with numerous stud-
ies[11,14,17,28] that have shown that clozapine has
a beneficial effect on the rate of suicidality in
antipsychotic-resistant patients. There are various
theories as to why this is so. One theory centres on
the mechanism of action of clozapine. Some re-
searchers have noted that clozapine is an effective
treatment for patients with major depression, and
is an effective mood stabiliser in bipolar and
schizophrenic patients.[25] Clozapine also reduces
hopelessness associated with TD as well as aggres-
siveness and substance abuse; two other factors for
suicide.[21]

Some investigators[25] also point to the fact that
patients taking the medication must come into the
clinic for weekly white blood cell level monitoring
during the first 18 weeks of therapy. However, on
closer examination, this may not be a significant
factor. Meltzer[19] cited programmes that involve
close monitoring of patients receiving clozapine.
These programmes did not have a reduced rate of
suicide. Moreover, programmes in Europe and
China[25] that have reduced such monitoring have
not reported appreciable increases in suicide rates.

There is also some uncertainty as to whether the
effect of clozapine is important because patients

who are resistant to antipsychotics are more prone
to commit suicide. However, this hypothesis has
not been borne out. In one study,[14] long-term inci-
dence and current episodes of suicidal thoughts,
plans and attempts were comparable between anti-
psychotic-resistant and -responsive patients.
Furthermore, antipsychotic treatment does not
appear to contribute to suicidality. Indeed, one
study[20] found that the patients who committed
suicide had lower levels of antipsychotics than
those who did not.

Walker et al.[27] found that there was a marked
decrease in suicidality among ‘current users’ of
clozapine compared with ‘past users’ and ‘recent
users’. The incidence of suicide in the current co-
hort was 19% of overall mortality. Indeed, most of
the patients who committed suicide were those
who had stopped taking clozapine. These patients
were antipsychotic-resistant, and thus at a higher
risk for suicide. Conversely, patients who re-
sponded to clozapine tended to continue to take the
medication, which became a realistic management
strategy. Interestingly, it is the control of psychosis
that may be the cause of a reduction in suicide
rates.

Unlike the demographics of schizophrenic
patients and patients who attempt to commit sui-
cide,[28] our study consisted of a majority of Afri-
can-American patients. Although studies[24] indi-
cate that this group of patients is less likely to
attempt suicide, we found a remarkably low inci-
dence of suicide in this group and indeed in all the
groups we studied.

Conclusions

In addition to being an effective therapy for
antipsychotic-resistant schizophrenic patients,
clozapine also reduces the rate of suicidality during
continuous drug administration. The results of the
present study confirm previously reported findings
of reduced suicidality with clozapine therapy in
antipsychotic-resistant schizophrenic patients.[7]

Table II. Suicidality in patients with schizophrenia receiving
clozapine

Expected Actual

10-11a 0

6-7b 0

a 295 patients × 3.65 years × 1% per year suicide rate.

b (210 African-American patients × 3.65 years × 0.5% per year
suicide rate) + (85 non-African-American patients × 3.65
years × 1% per year suicide rate).
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