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Optimizing Clozapine Treatment

he benefits of antipsychotic therapy for the treat-
ment of schizophrenia are beyond doubt. However,
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Compliance with conventional antipsychotic medication is often poor, with many patients discon-
tinuing treatment only a few months after commencing therapy. The side effects of treatment, which
are not necessarily restricted solely to motor symptoms, are often considered to be responsible for this
noncompliance. In contrast to conventional antipsychotics, clozapine is associated with only minimal
extrapyramidal symptoms, and in most patients, its use results in significant improvements in compli-
ance. However, clozapine does induce a variety of adverse effects, most of which are of limited dura-
tion and either preventable or manageable if a number of simple clinical procedures are followed.
Clozapine therapy is associated with a beneficial risk/benefit ratio in the majority of treatment-resistant
schizophrenic patients. With careful hematologic control, the risk of agranulocytosis can be mini-
mized. The marked increase in the well-being of patients receiving clozapine should stimulate psychia-
trists to broaden its use and not limit it to severely treatment-resistant individuals.
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T
while widely prescribed, these drugs are not universally
welcomed by the patients who benefit most from their
pharmacologic effects. Indeed, most patients tend to dis-
continue treatment within a few months of the commence-
ment of therapy. This poor compliance often results from
an unacceptable level of side effects.1 Indeed, acute extra-
pyramidal symptoms (EPS) are a common phenomenon
with conventional antipsychotics2–4 and are frequently as-
sociated with compliance issues.5 It would be inappropri-
ate to hold EPS solely accountable for the high degree of
noncompliance, since subtle emotional and affective re-
strictions also play an important role; both conditions are
strong indications for prescribing atypical antipsychotic
therapy. Symptoms of “pharmacogenic anhedonia,” “aki-
netic depression,” or “neuroleptic-induced deficit syn-
drome” are barely measurable on objective rating scales
and are difficult to differentiate from the negative symp-
toms of schizophrenia, but clozapine therapy appears to be
particularly beneficial in these patients.

Data collected over the past 30 years at the University
of Munich have shown that clozapine use is associated with
a considerable feeling of well-being among patients receiv-
ing treatment; this is often in stark contrast to the picture

experienced by patients receiving conventional antipsy-
chotic therapy immediately prior to switching to clozapine.
These observations are applicable to a wide range of
patients and are not restricted to those with debilitating
motor side effects. To evaluate these findings further, a self-
rating scale was developed to assess subjective well-being
in patients receiving antipsychotic therapy.6 The resultant
data indicated that this scale was a useful tool for investi-
gating a hitherto neglected psychopathologic dimension.
Patients treated with clozapine because of either treatment
resistance or intolerable side effects, despite the apparent
negative selection, rated their subjective well-being as sig-
nificantly better than those receiving conventional antipsy-
chotics across a broad band of subscores (Figure 1). These
results confirmed our clinical observations and in many
ways were similar to the statistically significant, and clini-
cally relevant, improvements in quality of life ratings re-
ported by Meltzer et al.7 when assessing the impact of
clozapine therapy over a 6-month period on 38 patients
with treatment-resistant schizophrenia.

The initial step that therefore needs to be taken in terms
of optimizing antipsychotic therapy is the routine prescrip-
tion of clozapine in place of conventional antipsychotics.

UNWANTED ADVERSE EFFECTS OF CLOZAPINE

If clozapine is to be routinely prescribed, then it is im-
portant that the incidence of any unwanted side effects is
kept to an absolute minimum. Although clozapine has a
high therapeutic index (the ratio of clinical benefit to ad-
verse effect), it is associated with a range of adverse ef-
fects in most patients.8,9 However, the majority of these
side effects are temporary, preventable, and tolerable as
well as being readily manageable.
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A retrospective medical chart review of 640 schizo-
phrenic inpatients at the University of Munich showed that
27% of these patients experienced no side effects whatso-
ever, while the majority of patients experienced 1 (23%), 2
(24%), or 3 (14%) events.10 Table 1 lists the incidence and
severity of the most frequently reported effects. Electroen-
cephalogram (EEG) alterations, fatigue, increases in liver
enzymes, postural hypotension, tachycardia, leukocytosis,
and weight gain were diagnosed most frequently. On care-
ful examination, it immediately becomes apparent that the
overwhelming majority of these events are either tolerable
or manageable. Increases in liver enzymes and fever were
events typically reported within the initial 2 to 3 weeks of
clozapine therapy; neither usually proved to be of any con-
sequence. Fatigue and weight gain are perhaps the 2 major
problems associated with longer term treatment, although
both events illustrate a clear dose-dependent effect. No
case of agranulocytosis was reported in this series of pa-
tients, and only 3 patients were diagnosed with clinically
relevant leukopenia.

The antipsychotic efficacy of clozapine was also evalu-
ated in this cohort. Clozapine was administered to patients
with either treatment-resistant schizophrenia or intolerable
side effects at a mean daily dose of 230 mg during the
7-week observation period. In comparison with standard
clozapine doses in the United States, this may appear
somewhat on the low side, but it needs to be considered in
light of mean European daily doses, which tend not to ex-
ceed 250 to 300 mg. It should also be noted that clozapine
is prescribed in up to 40% of schizophrenic patients in cer-
tain German hospitals; as a result, different selection fac-
tors are obviously employed in comparison with the
United States. In terms of efficacy, 11% of the sample
showed a worsening or no change, 32% demonstrated a
slight improvement, 53% a marked improvement, and 4%
an almost complete absence of symptoms. At the time of
discharge, 60% of patients were receiving treatment solely

with clozapine, while a further 21% were receiving cloza-
pine in conjunction with a conventional antipsychotic.
Clozapine therapy had been discontinued in the remaining
19% of patients; in 8% this was the result of side effects,
while in 6% of patients, psychiatrists reported inadequate
efficacy, with 4% reporting noncompliance. A small group
of psychiatrists refused to prescribe clozapine to the final
1% because of the drug’s association with agranulocytosis.
This group of psychiatrists would be advised to consider
carefully the proven benefits of clozapine on tardive dys-
kinesia and suicidality before ruling out such treatments in
the future.

COMPLIANCE WITH CLOZAPINE THERAPY

Numerous studies, conducted in both Europe and the
United States,10–14 have indicated a high degree of compli-
ance in patients receiving clozapine, with figures reported
to be as high as 90%.10 In most, if not all, cases, compli-
ance is significantly improved with clozapine when com-
pared with previous conventional antipsychotics.

The wisdom of informing patients about potential side
effects is often debated. However, in our experience, most
patients will show an increased tolerance of side effects if
adequate information regarding the risks and benefits of
treatment has been made available to them beforehand. This
tolerance serves as a further factor in improving patient
compliance.1 This is true for all antipsychotic therapies, not
just clozapine. However, as a result of the mandatory moni-
toring of white blood cell counts for patients receiving

Table 1. Incidence of Side Effects During Clozapine Inpatient
Treatment (N = 480)a

Severity Score (% Incidence)

Side Effects All Mildb Moderatec Severed

EEG alterations 34.4 27.4 6.6 0.4
Fatigue 27.2 12.9 12.9 1.4
Increase in liver

enzymes 20.9 15.3 4.7 0.9
Postural

hypotension 17.4 11.0 5.2 1.2
Tachycardia 13.8 11.1 2.5 0.2
Leukocytosis 13.5 10.3 3.2 0
Weight gain 13.0 7.1 4.1 1.8
ECG alterations 9.9 5.3 2.6 2.0
Fever 8.8 4.9 3.0 0.9
Hypersalivation 8.0 2.3 4.7 1.0
Obstipation/ileus 7.5 5.4 1.9 0.2
Nausea/vomiting 6.6 4.7 1.7 0.2
Delirious states 4.3 0.9 2.5 0.9
Dermatological

effects 1.2 0.4 0.8 0
Leukopenia 0.6 0 0 0.6
Seizure 0.2 0 0 0.2
aFrom reference 10. Abbreviations: ECG = electrocardiogram,
EEG = electroencephalogram.
bNo consequences or no further increase in clozapine dosage or
delayed increase in clozapine dosage.
cNecessitated a reduction in clozapine dosage.
dWithdrawal of clozapine therapy.

Figure 1. Self-Rated Well-Being With Clozapine Treatmenta
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Typical neurolepticsb (N = 40)
Clozapine mean ± SD dose = 180 ± 110 mg/day (N = 40)

aAdapted from reference 6, with permission.
b195 ± 110 mg/day chlorpromazine equivalents (haloperidol and
flupenthixol).
*p < .05 (t test). **p < .02 (t test).



© Copyright 2000 Physicians Postgraduate Press, Inc.

One personal copy may be printed

37J Clin Psychiatry 1999;60 (suppl 12)

Optimizing Clozapine Treatment

clozapine, these patients are usually extremely well-in-
formed of both the efficacy and safety profiles of the drug.

COMBINATION OF CLOZAPINE WITH
CONVENTIONAL ANTIPSYCHOTICS

Combination therapy of clozapine and conventional
high-potency antipsychotics, such as haloperidol, has been
shown to be effective in cases where the tolerability of
clozapine has been limited as a result of either sedation or
hypotension. In such cases, clozapine could be adminis-
tered at a 150-mg daily dose (a dose that would not induce
sedation) in conjunction with 2 mg of haloperidol (a dose
too low to induce clinically relevant motor side effects).

OPTIMIZING CLOZAPINE TREATMENT

Most of the side effects seen in association with cloza-
pine therapy are of limited duration and are either prevent-
able or manageable if a number of simple clinical proce-
dures are followed.

When commencing treatment, a gradual increase in
clozapine dosage considerably reduces the frequency of
sedation, hypotension, delirious states, and other effects
related to clozapine’s anticholinergic properties. In
Europe, the recommended titration regimen yields a
200-mg/day dose by the end of week 2 (day 1, 12.5 mg;
days 2–4, 25–50 mg; days 5–7, 50–100 mg; days 8–14,
100–200 mg), increasing to 400 mg by the end of week 3
(days 15–21, 200–400 mg) and 600 mg 1 week later
(days 22–28, 400–600 mg). By adopting gradual titration,
it has been possible to minimize the incidence of many ad-
verse events. Again, data from the University of Munich
can be used to support these claims. Fifty-two patients
from the earlier cohort discontinued treatment with cloza-
pine because of severe side effects. As there was a strong
indication to recommence treatment with clozapine 7–14
days later, an even more gradual titration was adopted
(with a 200-mg daily dose targeted by weeks 3–4). Toler-
ability was much improved as a result, and treatment
needed to be withdrawn in only 8 patients (15%).10

MANAGEMENT OF TYPICAL
UNWANTED EFFECTS (TABLE 2)

Fatigue
A number of case reports from the United States have

suggested that using stimulants may be beneficial in cases
of fatigue.15 In contrast, in Europe there is a reluctance to
prescribe stimulants to patients with schizophrenia, al-
though this approach could be successfully applied to
patients with extreme sedation.

Sialorrhea
Hypersalivation often occurs during the initial 5 to

6 weeks of treatment and, although disturbing, can be
markedly reduced by prescribing pirenzepine, a peripheral
histamine blocker, or an anticholinergic.

EEG Alterations
Alterations to EEGs will usually improve following

dose reduction; in most cases, the prescription of an anti-
convulsant would be considered unnecessary.

Tachycardia and Hypotension
Tachycardia and hypotension can be minimized with

the coadministration of β-blockers and sympathomimetic
drugs, respectively.

Gastrointestinal Symptoms
Gastrointestinal symptoms, predominantly weight gain

and constipation, can be effectively managed by dietary
education and the adoption of high-fiber diets in the ma-
jority of patients. Weight gain appears to be a particular
problem in young men, who tend not to be the ideal candi-
dates for dietary education; in these cases, it is sometimes
worth considering administering other atypical anti-
psychotics.

Seizures
Factors that appear to increase the likelihood of sei-

zures include high doses of clozapine, rapid dose titration,
the concurrent use of other epileptogenic agents, and a
previous history of neurologic abnormalities. In patients in
whom seizures are reported, the administration of an anti-
convulsant will tend to lead to successful resolution of the
problem.

Clozapine therapy is associated with a beneficial risk/
benefit ratio in the majority of treatment-resistant schizo-
phrenic patients. Given the careful control of hematologic
and other variables, the risk of agranulocytosis or other
serious complications is very low.

CONCLUSIONS

Relevant motor side effects and emotional restrictions
in association with conventional antipsychotic therapy are

Table 2. Management of Typical Unwanted Effects of
Clozapine Therapy
Side Effect Incidence (%) Management

Fatiguea,b 8–60 Stimulants (?)
Hypersalivationb 6–60 Pirenzepine
EEG alteration 7–50 Reduced dosage
Tachycardiab 5–40 β-Blocker
Hypotensiona 2–30 Sympathomimetic
Weight gain 2–20 Dietary education
Constipationa 2–16 Fiber diet
ECG changes 1–30 ECG monitoring
Seizureb 0.5–4 Anticonvulsants
Agranulocytosis 0.7–0.9 Withdrawal
aSlow titration recommended.
bDose-dependent.
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strong indications for the use of clozapine or other atypical
antipsychotics. While clozapine does not induce motor
side effects, its use is associated with a number of adverse
events, the majority of which are preventable by either
adopting a gradual increase in clozapine dosage or by fol-
lowing a number of simple routine clinical procedures.

The marked increase in the well-being and quality of
life of schizophrenic patients receiving clozapine, a differ-
ence that is both statistically significant and clinically rel-
evant, should stimulate psychiatrists to broaden their pre-
scribing of this atypical antipsychotic to the majority of
schizophrenic patients and not to limit its use to the se-
verely treatment-resistant patient.

Clozapine therapy has an associated sequential advan-
tage: first, tolerability is good, and second, compliance is
improved in comparison with other agents. As a result of
this improved compliance, patients are less frequently
rehospitalized and are therefore able to participate in long-
term psychosocial rehabilitation.16 In turn, this will lead to
improvements in negative symptoms and quality of life,
and that should ultimately be the objective and hope of all
psychiatrists.

Drug names: chlorpromazine (Thorazine and others), clozapine (Cloza-
ril, Leponex), haloperidol (Haldol and others).

REFERENCES

  1. Fleischhacker WW, Meise U, Gunther V, et al. Compliance with antipsy-
chotic drug treatment: influence of side effects. Acta Psychiatr Scand 1994;
89(suppl 382):11–15

  2. Blair DT, Dauner A. Extrapyramidal symptoms are serious side-effects of

antipsychotic and other drugs. Nurse Pract 1992;17:56
  3. Peacock L, Solgaard T, Lublin H, et al. Clozapine versus typical antipsy-

chotics: a retro- and prospective study of extrapyramidal side effects. Psy-
chopharmacology (Berl) 1996;124:188–196

  4. Miller CH, Mohr F, Umbricht D, et al. The prevalence of acute extrapyra-
midal signs and symptoms in patients treated with clozapine, risperidone,
and conventional antipsychotics. J Clin Psychiatry 1998;59:69–75

  5. Rifkin A. Extrapyramidal side effects: a historical perspective. J Clin Psy-
chiatry 1987;48(9, suppl):3–6

  6. Naber D. A self-rating to measure subjective effects of neuroleptic drugs,
relationship to objective psychopathology, quality of life, compliance
and other clinical variables. Int Clin Psychopharmacol 1995;10(suppl 3):
133–138

  7. Meltzer HY, Burnett S, Bastani B, et al. Effects of six months of clozapine
treatment on the quality of life of chronic schizophrenic patients. Hosp
Community Psychiatry 1990;41:892–897

  8. Naber D, Leppig M, Grohmann R, et al. Efficacy and adverse effects of
clozapine in the treatment of schizophrenia and tardive dyskinesia: a
retrospective study of 387 patients. Psychopharmacology (Berl) 1989;99
(suppl):S73–S76

  9. Naber D, Hippius H. The European experience with use of clozapine. Hosp
Community Psychiatry 1990;41:886–890

10. Naber D, Holzbach R, Perro C, et al. Clinical management of clozapine
patients in relation to efficacy and side-effects. Br J Psychiatry 1992;160
(suppl 17):54–59

11. Hirsch SR, Puri BK. Clozapine: progress in treating refractory schizophre-
nia. BMJ 1993;306:1427–1428

12. Peacock L, Gerlach J. Clozapine treatment in Denmark: concomitant psy-
chotropic medication and hematologic monitoring in a system with liberal
usage practices. J Clin Psychiatry 1994;55:44–49

13. Safferman A, Lieberman JA, Kane JM, et al. Update on the clinical efficacy
and side effects of clozapine. Schizophr Bull 1991;17:247–261

14. Lieberman J, Safferman A, Pollack S, et al. Clinical effects of clozapine in
chronic schizophrenia: response to treatment and predictors of outcome.
Am J Psychiatry 1994;151:1744–1752

15. Miller SC. Methylphenidate for clozapine sedation. Am J Psychiatry 1996;
153:1231–1232

16. Rosenheck R, Tekell J, Peters J, et al. Does participation in psychosocial
treatment augment the benefit of clozapine? Arch Gen Psychiatry 1998;
55:618–625


	Table of Contents

