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chizophrenia is arguably society’s most expensive
psychiatric illness.1 Total 1990 costs of schizophre-
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Objective: We wished to study long-term psy-
chiatric hospital utilization in a large sample of
patients with schizophrenia and/or schizoaffective
disorders who were treated with clozapine for up
to 4.5 years, and to determine whether or not the
reduction in hospital utilization we previously
observed in smaller groups for up to 2.5 years
was sustained with larger groups and in the
longer term.

Method: Patients in Texas state hospitals who
had schizophrenia and/or schizoaffective disorder
took either clozapine or traditional antipsychotics
for 1.5 to 4.5 years. The number of patients in the
clozapine group ranged from 383 (1.5 years of
treatment) to 29 (4.5 years). The group of patients
who took traditional antipsychotics was made up
of all patients (N = 233) with similar diagnoses,
symptom severity, and duration of illness present
in Texas state hospitals on an index day.

Results: The clozapine group showed a rapid
and continuing decrease in hospital bed-days
compared with controls who took traditional anti-
psychotics. The number of clozapine-treated pa-
tients who required little or no hospitalization
during successive 6-month periods became sig-
nificant (p < .0001) within 1.5 years, and contin-
ued to increase. Conversely, the number of pa-
tients taking clozapine who required virtually
continuous state hospitalization decreased mark-
edly compared with those taking traditional anti-
psychotics.

Conclusion: Potential hospital cost savings
are substantial, even though overall group results
are diluted by clozapine nonresponders. Most
treatment costs for clozapine nonresponders were
related to hospital care; most or all of such costs
would have been present in any event had these
patients remained on traditional antipsychotic
therapy. We believe a trial of clozapine therapy
provides a low-cost opportunity for a highly ef-
fective and highly cost-saving outcome in those
patients who will favorably respond to this
therapy. We discuss clinical, social, and economic
advantages of modern pharmaceutical treatments
over traditional drugs.
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S
nia in the United States alone were about $32.5 billion.2

Lost productivity due to morbidity and mortality account
for $12 billion of this total, and $17.3 billion represents
direct medical costs of patient care.2 Notably, costs of
hospitalization represent 83% of total direct medical costs
of care of schizophrenia patients, whereas drug costs
make up only 2.3%.2

In spite of rising pharmaceutical costs, many health
economists and mental health system managers believe
that providing the best available treatments for schizo-
phrenia and schizoaffective illness is far less expensive
than relying on older and less expensive—but less effec-
tive—drug interventions.3,4 Expenditures for traditional
neuroleptics account for well under 1% of the total cost of
inpatient care, and roughly 2% of total outpatient costs.
Drug and monitoring costs for clozapine and other atypi-
cal neuroleptics are under $15 per day, representing less
than 6% of total average hospital costs in the Texas State
system.

In 1994, we reported substantial inpatient bed-day re-
ductions and estimated cost savings associated with
clozapine therapy based on review of 172 patients treated
for 1.5 years and 53 patients treated for up to 2.5 years.5

Potential dollar savings were estimated at about $33,000
per patient per year after 1.5 years, and over $50,000 per
patient per year at 2.5 years.1

Many other authors have reported on clozapine’s
clinical effectiveness,6–13 reduction of schizophrenia-
related morbidity and mortality,14,15 safety,16 and cost-
effectiveness.17–19 Findings in favor of clozapine’s cost-
effectiveness have been reported consistently in published
studies undertaken in 4 countries, in 11 different settings,
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and using an array of dissimilar study designs and patient
groups—they suggest a relatively robust effect.20 How-
ever, many of these reports are based on observation pe-
riods of no longer than 2 years; it would be informative
to examine effects over longer periods. Are the reduc-
tions in hospital utilization seen in short-term treatment
sustainable in long-term treatment? What is the magni-
tude of the reduction in long-term hospital utilization
(and the estimated cost saving) for patients on clozapine
therapy?

The purpose of this article is to report findings of a
study of patients with schizophrenia and schizoaffective
disorder treated with clozapine for periods of between
1.5 years and 4.5 years in a state mental health care sys-
tem. Our results reflect the longest observation period re-
ported to date for clozapine-treated patients. The data
may be of value to health care decision makers. These
results extend earlier work and represent data on more
than twice as many subjects.

METHOD

The subjects of this report (the clozapine group) were
all of the Texas Department of Mental Health and Mental
Retardation (TDMHMR) patients who began clozapine
therapy in a state hospital during the study period and
who continued treatment for 1.5 to 4.5 years. The con-
trols (traditional antipsychotics group; N = 223) in-
cluded all TDMHMR patients who (1) had the same di-
agnoses as, and symptom severity similar to, clozapine
patients; (2) were hospitalized in a state hospital on a
specific date; and (3) either received no clozapine during
the study period or started and stopped clozapine within
12 months. No attempt was made to match the 2 groups
in terms of age or gender, although we believe there are
no imbalances that would skew analytical results.

Clozapine patients were identified and followed using
a TDMHMR clozapine database. State facility bed-days
were monitored by another central information system
and referred to all days during which a patient was on the
rolls of a state-funded inpatient facility. Hospitalizations
outside the TDMHMR system were not addressed for ei-
ther group.

Inpatient bed-days were tallied for two 180-day peri-
ods beginning 1 year before administration of clozapine.
These periods are designated as M2, referring to the peri-
od 360–181 days before clozapine, and M1, referring to
the 6 months immediately prior to clozapine initiation.
For clozapine patients, consecutive 180-day periods be-
ginning 90 days after initiation of clozapine treatment (to
allow for titration) are referred to as P1, P2, P3, etc. For
patients taking traditional antipsychotics (controls), M2
and M1 represent 180-day periods prior to an arbitrary
starting date, and P1, P2, etc., denote consecutive 180-
day periods beginning 90 days after the designated start-

ing date (to mimic the clozapine titration period). Pre-
clozapine bed-days were calculated using M2 alone to
avoid bias arising from inclusion of any patients admitted
specifically for clozapine treatment.

Patients who discontinued clozapine after the first year
were included in the analyses only for those entire periods
in which they received the drug. For example, if they
stopped clozapine between 2.5 and 3 years (P5 and P6,
respectively), they would be part of analysis through P5
but not thereafter.

For the purposes of this article, inpatient costs were es-
timated at $250 per bed-day. This figure includes the costs
of physician care, special care such as one-to-one moni-
toring or treatment in psychiatric intensive care units
(PICUs), and all prescriptions apart from antipsychotic
medications. No effort was made to separate PICU and
acute care costs (more than $250/day) from those for ex-
tended care units ($175–$200/day).

All clozapine data refer to patients who took clozapine
for the period reported: 1.5 years (P3), N = 383; 2.5 years
(P5), N = 299; 3.5 years (P7), N = 101; 4.0 years (P8),
N = 54; 4.5 years (P9), N = 29. Differences in clozapine
group size for each period are due primarily to lower
numbers of patients initiating clozapine therapy in the
early 1990s than in subsequent years and, to a lesser ex-
tent, to patients discontinuing therapy. About 81% of pa-
tients who completed the 90-day clozapine trial before the
P1 period remained on the drug for another 18 months
(through P3) and thus were included in the P3 group.
About 75% of those who started clozapine in late 1990,
almost 5 years before completion of the study, remained
on clozapine for 54 months (through P9). Note that only
29 patients are in the P9 group (4.5 years on clozapine
therapy) because few patients started clozapine therapy
early enough to amass 4.5 years of therapy, not because of
a high patient dropout rate.

Statistical Analysis
Inpatient days for the M2 time period (181–360 days

prior to initiation of clozapine) were compared with inpa-
tient days over subsequent 180-day intervals (P1, P2, etc.)
after the 90-day clozapine titration/adjustment period us-
ing Student t test.

RESULTS

During the pre-clozapine period, virtually all patients
were heavy users of inpatient care: 44% to 61% of all
clozapine patients and 73% of controls had been continu-
ously hospitalized for at least 6 months, and fewer than
3% of either the clozapine or the traditional antipsy-
chotics group had been out of the hospital continuously
during the previous 6 months. After starting clozapine, the
clozapine group showed impressive decreases in hospital
bed-days (Table 1).
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Table 1. Distribution of Hospital Bed-Day Utilization Over Various Observation Periods for
the Cohort of Clozapine-Treated Patients

Percentage of Patients Requiring Hospitalization in
Days of Given Observation Period (no. of patients)a

Hospitalization/ M2 M1 P3 P5 P7 P9
6-Month Period (N = 383) (N = 383) (N = 383) (N = 299) (N = 101) (N = 29)
0 19.3 1.7 46.8 60.5 70.3 72.4
1–30 4.7 7.4 4.3 2.7 1.0 3.4
31–60 2.7 4.0 1.7 2.3 2.0 3.4
61–90 3.0 6.7 2.0 0.7 1.0 3.4
91–120 5.7 5.7 2.3 2.0 1.0 0
121–150 4.7 7.0 4.0 3.3 3.0 0
151–180 59.9 67.6 38.8 28.4 21.8 17.2
aM2 = period 360–181 days before clozapine, M1 = 180 days immediately prior to clozapine initiation,
P = consecutive 180-day periods beginning 90 days after initiation of clozapine.

continuously in the hospital during the same period (ver-
sus 45.7% of controls) (Figure 1).

Patients taking traditional antipsychotics also showed
some decrease in hospital bed-days. Whether this repre-
sents regression toward the mean or a real underlying trend
is unclear from the data. Nevertheless, the decrease in the
group who took traditional antipsychotics was less marked
and slower than that in the clozapine group. Differences
favoring clozapine in patients who had very high hospital
use (those hospitalized for > 160 days per 180-day peri-
od) were especially pronounced. Controls required almost
4 years to attain the same rate of “no hospitalization” that
the clozapine group attained in 1.5 years. In addition, the
proportion of patients requiring continuous hospitalization
declined more slowly in the group who took traditional
antipsychotics, leveling off at approximately 40% after 2.5
years. In contrast, the proportion of clozapine patients re-
quiring continuous hospitalization declined by approxi-
mately 40% in the first 1.5 years, falling to only 11.1% by
the end of 4.0 years of treatment (Figure 1).

The within-group difference between pre-clozapine
and clozapine bed-days is striking, becoming statistically
significant by the end of the first year (t = –4.1 to –12.5;
p < .0001 for all clozapine groups). Most clozapine pa-
tients either remained out of hospital altogether or were
hospitalized for most of the 180-day period (a highly bi-
modal distribution). For many, administrative aspects of
clozapine use (e.g., the requirement for weekly blood
monitoring) made discharge into community care more
difficult.

By the middle of the second year of treatment (P3), the
level of hospitalization was still declining rapidly among
clozapine-treated patients, with 47% requiring no inpa-
tient care at all during the third 180-day period. At 2.5
years (P5), the number of clozapine patients with no hos-
pital days had risen to over 60% (versus 28.3% of con-
trols), and those requiring a full 180 days of inpatient care
had declined to 19.7% (versus 42.2% of controls). At 4.0
years (P8), 74.1% were continuously out of hospital for
180 days (versus 44.8% of controls), and only 11.1% were

Figure 1. Percentage of Patients in the Clozapine and Traditional Antipsychotics Groups During Various 6-Month Periods (P)
Prior to and During Treatment

*Data not available.
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Compared with the M1 pre-clozapine period, cloza-
pine-treated patients showed a mean decrease in hospital
bed-days of 128.4 days/patient/year during the first 1.5
years (P1 + P2 + P3) of treatment (versus 69.2 days/
patient/year for M2 controls; p < .0001). Hospital use by
clozapine patients continued to decrease throughout the
study.

After 1.5 years (P3), the annualized difference between
all clozapine-treated patients and controls was 119.8 bed-
days/patient/year, representing potential savings of
$29,950/patient/year over traditionally medicated patients
(at $250/day), less costs of clozapine and outpatient care
(which were not examined in this study). Total potential
hospital cost savings calculated for these 383 clozapine
patients during 1.5 years of treatment (following the titra-
tion period), compared with an identical number of tradi-
tionally medicated controls, were $17,206,275, represent-
ing $11,470,850 per year (Figure 2). The annualized
per-patient hospital bed-day savings in subsequent moni-
toring periods was 102.4 days (at 2.5 years; P5), 103.2
days (at 3.5 years; P7), and 111.4 days (at 4 years; P8).

DISCUSSION

Hospital Bed-Days
We conclude that clozapine therapy decreases state

hospital bed-day usage among patients with a history of
frequent hospitalization for schizophrenia or schizoaffec-
tive disorder, particularly in clozapine patients who may
be described as “responders.” In our experience, the de-
crease in hospital bed-day usage reflects improved patient
health status, which allows patients to remain discharged
from hospital care. When health improvements are con-
sidered with respect to cost consequences of reduced hos-
pitalization, clozapine therapy appears to be highly cost-
effective in responding patients, mitigated somewhat by

clozapine therapy or therapeutic trial costs in nonrespon-
ding and discontinuing patients.

The bimodal distribution of hospital bed-days among
clozapine responders appears to suggest an all-or-none re-
sponse to clozapine therapy, with patients improving ei-
ther dramatically or not at all. However, this is an over-
simplification. Many patients remain hospitalized despite
improvements in their clinical condition, while others are
able to remain out of the hospital despite continuing psy-
chotic symptoms. Hospital bed-days per se do not reflect
all aspects of the clinical response.

Several potential sources of error should be considered
in interpreting the present findings. Difficulty arranging
suitable community care kept many clozapine patients,
and some patients who were taking traditional antipsy-
chotics, in hospital long after they satisfied clinical crite-
ria for discharge. We believe that the resulting inflation of
hospital bed-days is a source of error that tended to pe-
nalize clozapine patients more than controls who took tra-
ditional antipsychotics. Conversely, once discharged,
clozapine-treated patients and patients treated with tradi-
tional antipsychotics may have tended to remain in the
community simply because they did not exhibit severe
symptoms or behaviors (e.g., violence, public disruption)
that triggered rehospitalization. Since virtually all Texas
state hospital admissions are involuntary, our study of
hospital bed-day savings does not distinguish between pa-
tients who are doing very well and those who may merely
avoid precipitating rehospitalization episodes. We believe
this limitation would falsely skew results for the cloza-
pine group in a negative direction as well.

The initial difference in bed-days between clozapine-
treated patients and patients treated with traditional anti-
psychotics may cast some doubt on the magnitude of later
savings, suggesting that control patients had to overcome
a greater initial hospital occupancy in order to match the
success of clozapine-treated patients. While this should
be taken into consideration, the rapid reduction in hospital
days in the clozapine group suggests a pronounced drug
effect, regardless of the initial magnitude or subsequent
rate of reduction of bed-days in the group that took tradi-
tional antipsychotics. In addition, it is worth noting that
we chose period M2 as the baseline clozapine reference
period for hospital costs, not M1 (which had higher hospi-
tal costs), to avoid any possible artifact arising from pa-
tients being hospitalized expressly to gain access to
clozapine. It is possible that M1 hospital costs for the
clozapine group simply reflect costs arising from normal
exacerbations or relapses of disease, following which
many patients begin clozapine therapy. Lastly, this article
highlights group analysis in a therapeutic environment
that does not routinely discontinue clozapine therapy in
individual patients whose response may be small. Our
group results therefore reflect the net effect of the dra-
matic results attributed to clozapine “responders,” aver-

Figure 2. Potential Annual Hospital Costs and Savings in
U.S. Dollars (Costs of Clozapine Are Excluded)
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aged with moderate or smaller impact in other clozapine
patients.

The hospital inpatient cost of $250/day employed in
these calculations is an estimate used in the TDMHMR
budget process. We did not differentiate between time
spent in intensive, acute, and extended inpatient care. We
believe that the estimate of $250/day is conservative,
since it includes all physician, other clinician, procedural,
and laboratory costs. It is likely that calculating actual
time spent in PICU versus less expensive units would re-
veal even more clozapine benefit. Other authors have
noted that clozapine is associated with a decreased need
for intensive inpatient services.8,14,21

Clozapine treatment involves more than medication.
Clozapine patients were seen by a health care worker (of-
ten only for venipuncture) on a weekly basis. This may fa-
vorably influence health and rehospitalization outcomes.
On the other hand, at least 1 study indicates that close
monitoring of schizophrenic and schizoaffective patients
tends to increase their hospital bed-days, because severe
symptoms are more likely to be observed by a clinician.22

Some additional direct monetary cost savings related
to clozapine use can be inferred through reduced need for
acute care staff, one-to-one patient monitoring, patient re-
straint and seclusion, as well as through reduced injury to
staff and patients.13,14,18 TDMHMR experience indicates
that, after starting clozapine, many severely ill patients
can be transferred to lower-staffed, less expensive units
while awaiting appropriate community placement. Such
cost savings are not considered in this study.

Cost-Effectiveness vs. Realized Savings
Decreased hospital usage by these patients does not

necessarily translate into immediate dollar savings.4,5 Al-
though patients may have fewer hospital bed-days, which
means that more people may be treated with the same hos-
pital budget, state hospitals themselves (as cost centers)
do not realize occupancy-related savings unless they can
decrease staffing or permanently reduce or close entire
units. Payers, especially state legislatures, prefer to see
actual decreases in dollars spent rather than productivity
gains attained by treating more patients within the same
budget. Be that as it may, achieving economic efficiency
by treating more patients within constrained budgets is a
worthwhile public (as well as economic) goal, and one
that maximizes the health of needy citizens within the
context of public budget constraints. In addition, possible
longer-term savings achievable from reduced staffing
needs represent an important public policy issue and
should not be ignored.

Cost-shifting between state and local mental health ad-
ministrative units may also come into play. For example,
interventions such as clozapine treatment, which may
benefit patients and state hospitals alike, may not be ac-
companied by changes in community administrative and

funding behavior (or attitudes) needed to support their ul-
timate success. Even health benefits to patients and sav-
ings for the state and its taxpayers may not encourage cit-
ies or counties to readily accept patients ready to return to
the community, especially if they require more burden-
some monitoring or more expensive (outpatient) care than
other patients. As a separate issue, nontroublesome yet
symptomatic patients who are suboptimally controlled
with older, less expensive drugs in the community may be
seen as a low priority for expensive medications, even
when clinically indicated. Policy research into such issues
would be informative.

Other Potential Benefits and Cost Consequences
There are other health and cost benefits of clozapine

therapy that are not considered in this study, but that merit
consideration by clinical decision makers. Meltzer and
Okayli15 report that clozapine is associated with signifi-
cantly reduced suicidality compared with traditional anti-
psychotics, and Walker et al.23 report a dramatically lower
suicide rate in clozapine patients than in those who dis-
continue clozapine. These reports are further supported
by our own data suggesting a favorable effect of clozapine
therapy on suicide rates (manuscript submitted).

The cost of adverse drug effects should also be consid-
ered in long-term clinical and administrative decision
making. It is likely that the costs associated with adverse
effects of clozapine are lower than those of traditional anti-
psychotics. In the course of treating some 1400 patients
with clozapine within the TDMHMR system, we are
aware of only 3 confirmed cases of leukopenia or agranu-
locytosis severe enough to require hospitalization (0.21%
of all clozapine-treated patients); all recovered completely
after brief, uncomplicated treatment. Our experience with
conventional antipsychotics and their associated adverse
effects (e.g., tardive dyskinesia, neuroleptic malignant
syndrome, severe dystonia, intractable akathisia) has been
much more problematic in terms of clinical outcome, cost
of care, and risk of malpractice litigation.

The number of severely and chronically mentally ill
patients who can benefit from interventions such as psy-
chological and social therapies and vocational rehabili-
tation—not merely support and case management—
increases as more effective drug treatment becomes avail-
able. The array of services that the clozapine-responsive
patient often requires to optimize his or her improvement
goes beyond the relatively minor cost of blood monitor-
ing. Community focus on basic psychosocial manage-
ment, still needed for many, must shift to more sophisti-
cated programs for those who can benefit from them.
Community mental health staff invested in a socially sup-
portive, largely nonbiological, view of treatment will
need to reevaluate their priorities and allegiances to allow
trials of new treatments that, for many, offer clinical im-
provement previously unavailable.
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CONCLUSION

Our analysis focused on the single greatest component
of the direct cost of care of patients with severe schizo-
phrenia: hospitalization. We report favorable long-term
results with respect to hospital bed-day utilization associ-
ated with clozapine versus traditional neuroleptic therapy
in a state mental health system. Significant (p < .0001)
hospital bed-day reductions of over 100 days per year
were noted from 1.5 years (P3) through 4.0 years (P8),
representing economic savings of over $25,000 per pa-
tient per year (based on an estimated cost of $250 per bed-
day).

The most important goals of medical care of severely
and chronically mentally ill patients are the alleviation of
personal misery and improvement of personal function.
We believe there is intrinsic value to helping severely ill
patients live outside the hospital setting through provision
of good psychiatric care. To achieve our professional and
public sector mandate of improving clinical status, health
functioning, and quality of life, psychiatrists and other
mental health providers must “reset the drug cost thermo-
stat.” We must stop thinking of psychiatric treatment in
terms of inexpensive but poorly effective conventional
antipsychotics, and instead focus on the most effective
agents available for our patients.24 Although it may seem
counterintuitive, a higher-priced but more effective drug
may be a very good value.

Drug name: clozapine (Clozaril).
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