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Objective: Maintenance medication is
critical in the prevention of psychotic re-
lapse and rehospitalization among pa-
tients with schizophrenia. Given potential
adverse effects, identification of the mini-
mum effective dose is clinically important.

Method: A multicenter, double-blind
study was conducted to determine rates of
symptomatic exacerbation and adverse ef-
fects in 105 outpatients with schizophrenia
randomly assigned to four different fixed
doses of haloperidol decanoate and
treated for 1 year or until relapse. The
doses used were 25, 50, 100, and 200 mg
given intramuscularly once per month.

Results: Rates of symptomatic exacerba-
tion were 15% in the 200-mg group, 23%
with 100 mg, 25% with 50 mg, and 60%
with 25 mg. No significant differences in
outcome were found between the groups

treated with 200, 100, and 50 mg. Among
the patients who completed the trial with
no symptomatic exacerbation, there were
no differences between dose groups on
measures of psychopathology at the final
rating point.

Conclusions: The results of this study
suggest that the 200-mg/month dose of
haloperidol decanoate is associated with
the lowest rate of symptomatic exacerba-
tion (15%) with minimal increased risk of
adverse effects or subjective discomfort in
comparison to 100 or 50 mg. At the same
time, the rates of worsening with 100 mg
(23%) and 50 mg (25%) were not signifi-
cantly greater than that seen with 200
mg. These results provide some guidance
as to effective dose ranges of haloperidol
decanoate.

(Am J Psychiatry 2002; 159:554–560)

The value of maintenance antipsychotic medication in
reducing the risk of psychotic relapse and rehospitaliza-
tion for patients with schizophrenia has been well estab-
lished (1–3). However, antipsychotic drugs are associated
with a variety of adverse effects that can produce subjec-
tive discomfort, untoward behavioral effects (e.g., akinesia
[4], akathisia [5]), and abnormal involuntary movements
(e.g., tardive dyskinesia [6] and tardive dystonia [7]) and
contribute to high rates of noncompliance in medication
taking (8). Although new-generation antipsychotics have
lower propensities to cause extrapyramidal side effects,
none is yet available in a long-acting injectable formula-
tion, and when long-acting forms do become available,
the present data will be important for establishing a
benchmark for comparison. In addition, conventional an-
tipsychotics (particularly depot medications) continue to
be much more widely used elsewhere in the world than in
the United States.

Several long-term studies (9–15) have been conducted
to determine the impact of substantial reduction of neuro-
leptic dose in the maintenance phase of treatment. It was
hoped that by using the minimum effective dose, cumula-
tive antipsychotic drug exposure could be reduced, with a
consequent reduction in adverse effects, particularly tar-
dive dyskinesia. All of these studies used long-acting in-
jectable (depot) antipsychotic drugs. The advantage of de-

pot preparations is that compliance in medication taking
is controlled. If a patient relapses, it is clear that the pa-
tient is relapsing despite medication, since injections have

been given regularly. When oral medication is adminis-
tered, a relapse might be due to covert noncompliance. In

addition, at times it is difficult to reliably determine the se-
quence of events, i.e., did the patient begin to relapse and

then become noncompliant, or did noncompliance pre-
cede and, in effect, cause the relapse?

Another advantage of depot medications is that because
they are given parenterally, heterogeneity in bioavailabil-

ity and metabolism is diminished to a considerable extent.
Therefore, the correlation between the dose administered
and the blood level obtained is significantly higher with

depot than with orally administered medication (16).
These factors have important implications in clinical trials

in which one of the goals is to determine guidelines for us-
ing the minimum effective dose for maintenance treat-

ment. For the routine clinical management of patients
with schizophrenia these factors are equally, if not more,

important.

Given the widespread use of haloperidol in the short-

and long-term treatment of schizophrenia, a controlled
trial comparing different doses of haloperidol decanoate

was felt to be needed. To our knowledge, this is the only
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study to date comparing four different doses of any depot
(or oral) formulation.

Method

The protocol was approved by the institutional review board of
each participating institution. A six-site, double-blind study was
conducted to determine the rates of symptomatic exacerbation
and adverse effects in patients randomly assigned to four differ-
ent doses of haloperidol decanoate and treated for 1 year or until
relapse. The doses were 25, 50, 100, and 200 mg; each was given
intramuscularly once per month.

Study Participants

Inclusion criteria were 1) presence of DSM-III schizophrenia or
schizoaffective disorder for at least 2 years, 2) the need for main-
tenance antipsychotic treatment as evidenced by a history of psy-
chotic decompensation (relapse) when antipsychotic medication
was discontinued and reestablishment of relative remission when
antipsychotic medication was reinstated, 3) a baseline state of rel-
ative remission for at least 3 months during maintenance treat-
ment with antipsychotic medication, and 4) signed statement of
informed consent. Patients were excluded if they required treat-
ment with lithium or antidepressants, were women of childbear-
ing potential not practicing acceptable methods of birth control,
had a history of or present medical condition contraindicating
the use of haloperidol, or had a Brief Psychiatric Rating Scale
(BPRS) (17) rating above a specific threshold on any of four psy-
chotic items, i.e., 4 (moderate) for conceptual disorganization or
unusual thought content or 5 (moderately severe) for hallucina-
tory behavior or suspiciousness. The BPRS items were scored on a
scale of 1 to 7.

Randomization was balanced (stratified) for sex and dose of
prior maintenance treatment, categorized as <12 or ≥12 mg/day
of haloperidol equivalents. Haloperidol decanoate was packaged
in ampules containing 0.5, 1.0, or 2.0 ml of either active drug solu-
tion (with 50 mg of haloperidol decanoate per milliliter of solu-

tion) or placebo. Because the volumes of injectable medication
had to vary for the four treatment groups, a nurse not involved in
the patient’s management or assessment administered the medi-
cation injections. A 2-inch 21-gauge needle and the “z-track”
technique were used.

At entry into the study all previous antipsychotic medication
was discontinued (patients receiving fluphenazine decanoate
were not entered until at least 2 weeks after the last injection; pa-
tients receiving haloperidol decanoate entered 1 month after the
last injection). During the first 4 weeks of haloperidol decanoate,
supplemental oral antipsychotics were allowed, but not after-
ward. Patients randomly assigned to the 200-mg dose received
the 100-mg dose at the first injection, so that assignment to the
full four groups did not take place until the second month of
treatment. Patients were allowed to receive benztropine mesylate,
up to 8 mg/day. Propranolol was permitted for the treatment of
akathisia.

Assessment

The study participants were evaluated every 2 weeks for the
first 8 weeks, and monthly thereafter, with the BPRS and the Clin-
ical Global Impression scale (CGI) (18). The SCL-90 (19) was com-
pleted at baseline, at weeks 4 and 8, and every 8 weeks thereafter.
A modified Simpson-Angus Rating Scale (20) was completed bi-
weekly for the first 8 weeks and then monthly, and the Abnormal
Involuntary Movement Scale (AIMS) (21) was administered at 12,
24, 36, 48, and 52 weeks. The Social Adjustment Scale (22) (patient
version) was completed at baseline, week 24, and week 48. All rat-
ers were trained in the use of the rating scales, and whenever pos-
sible the same rater evaluated the patient throughout the trial.
Formal reliability studies were not required.

Symptomatic exacerbation was defined by increased rating
scale scores calibrated to a predetermined threshold for each
subject on the basis of baseline ratings on the four psychotic
items of the BPRS (unusual thought content, conceptual disorga-
nization, hallucinations, suspiciousness). An increase on one
psychotic item of at least 2 scale points was required for a patient
to be considered as worse, with the exception of patients who at

TABLE 1. Demographic and Treatment History Characteristics of Patients Receiving Four Different Doses of Haloperidol
Decanoate for Maintenance Treatment of Schizophrenia

Dose of Haloperidol Decanoate (mg/month)

Characteristic 200 (N=26) 100 (N=26) 50 (N=28) 25 (N=25)
Mean SD Mean SD Mean SD Mean SD

Age (years) 40 11 38 10 38 10 38 12
Duration of illness (years) 17 9 16 12 13 9 12 8
Number of hospitalizations 7 7 6 7 4 3 5 6
Years since last hospitalizationa 6.8 8.7 4.1 5.6 3.7 3.2 3.1 3.5
Baseline BPRS total score 29 9 28 7 28 7 29 7

N N N N

Male sex 22 22 23 20
Race

White 13 12 9 12
Black 11 11 15 10
Other 2 3 4 3

Diagnostic subtypeb

Paranoid 17 17 19 17
Undifferentiated 7 6 4 5
Schizoaffective residual 2 1 4 1
Disorganized catatonic 0 0 1 1

Haloperidol-equivalent dose before study entryb

≥12 mg/day 15 15 12 12
<12 mg/day 11 11 15 13

a Nearly significant difference among groups (F=2.16, df=3, 101, p=0.09).
b Data were missing for some subjects.
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baseline scored “not present” on conceptual disorganization or
hallucinatory behavior, in which case an increase of 3 scale points
was required, or patients who scored “not present” or “mild” on
suspiciousness, in which case an increase of 4 or 3 scale points,
respectively, was required. Whenever worsening occurred, pa-
tients were withdrawn from the study and treated as clinically ap-
propriate. Blood samples were obtained from a subset of patients,
and plasma levels were determined (data not presented).

Results

Of the 119 patients who entered the study, 105 com-
pleted the double-blind, 1-month titration phase. Patients
who did not complete this phase were excluded from fur-
ther analyses; four were in the 25-mg group, two were in
the 50-mg group, five were in the 100-mg group, and three
were in the 200-mg group.

Demographic and treatment history characteristics are
provided in Table 1. Overall, the sample was predomi-
nantly male, with equal representations of Caucasians and
African Americans. The mean age at study entry was 39
years, and the patients had been ill for 15 years on average
and had a mean of six previous hospitalizations. The inter-
val between last hospitalization and entry into the study
was, on average, over 4 years. Most of the subjects were di-
agnosed as having the paranoid subtype. All of the pa-
tients were outpatients.

Exacerbations

Reasons for discontinuation from the trial are presented
by treatment group in Table 2. Of the 26 patients assigned
to the 200-mg group, four (15.4%) experienced a symp-
tomatic exacerbation. In contrast, 15 (60.0%) of the 25 pa-
tients receiving 25 mg experienced an increase in symp-
toms. For the 100-mg and 50-mg groups, the rates were
23.1% and 25.0%, respectively. (The study was terminated
by the sponsor for administrative reasons before the blind
was broken and before all subjects had completed the
trial; 10 patients did not complete the trial for that reason.)

In order to test for differences between doses in time to
exacerbation, survival analyses were conducted by means
of the proportional hazards survival regression, or Cox
model (23). The analyses included patients who met the
criteria for exacerbation plus the patients who were lost to

follow-up without documented worsening, who were con-
sidered nonrelapsed through their last visit. Survival
curves are presented in Figure 1.

Wald chi-square and p values for the analysis of the data
on exacerbation are presented in Table 3 for the overall
and pairwise comparisons. Hazard ratios and confidence
intervals are also provided. The association between in-
creasing dose and increasing probability of remaining in
the study without relapse was statistically significant. Pair-
wise comparisons showed the probability to be signifi-
cantly greater for the 200-mg, 100-mg, and 50-mg groups
than for the 25-mg group. No other pairwise comparisons
were significant.

Covariate analyses of time to worsening were carried out
by using years since last hospitalization, duration of illness
(in years), and number of previous hospitalizations. These
covariates were selected because their values tended to be
greater for the high-dose group at baseline; however, only
years since last hospitalization approached statistical sig-
nificance (p<0.09). When years since last hospitalization
was used as a covariate, the overall effect of increasing dose
on time to relapse was marginally significant (p=0.06). Us-
ing duration of illness as a covariate gave the same results
as the analysis of variance with the exception that the pair-
wise comparison of the 25- and 100-mg groups was only
marginally significant. The association between increasing
haloperidol dose and increasing probability of not relaps-
ing remained statistically significant when number of pre-
vious hospitalizations was used as a covariate.

In comparing the four treatment groups on measures of
psychopathology, we found no significant differences at
baseline on total BPRS score. There were significant effects
of dose on the analyses of covariance (ANCOVAs) at end-
point (i.e., final ratings available for all patients, including
those experiencing exacerbations) for the BPRS thought
disturbance factor score, the total BPRS score, and the CGI
severity and change scores. The patients receiving the low-
est dose scored higher than those receiving the larger
doses (results of other analyses, including the anergia and
anxiety/depression factors, were not significant). There
were no significant pairwise differences between the
higher-dose groups. There was no significant difference
on any measure at week 52 for patients who remained in
the study for the entire year.

Scores on the patient version of the Social Adjustment
Scale (22) at baseline and at 24 and 48 weeks were avail-
able for the majority of patients. There was no baseline
difference on this measure and no difference at 24 weeks,
48 weeks, or endpoint across the dose groups, according
to ANCOVA.

No differences between treatment groups were found
on any of the six SCL-90 factors at baseline, at week 24, or
at week 48 or endpoint.

Higher baseline scores on the BPRS thought disorder
factor were correlated with relapse (Wald χ2=6.77, df=1, p=
0.009). In a proportional hazard survival regression analy-

TABLE 2. Reasons for Study Discontinuation of Patients
Receiving Four Different Doses of Haloperidol Decanoate
for Maintenance Treatment of Schizophrenia

Patient Status

Dose of Haloperidol Decanoate
(mg/month)

200
(N=26)

100
(N=26)

50
(N=28)

25
(N=25)

N % N % N % N %
Completed study 16 61.5 13 50.0 15 53.6 8 32.0
Discontinued study

Study terminated 4 15.4 3 11.5 2 7.1 1 4.0
Drug ineffective 4 15.4 6 23.1 7 25.0 15 60.0
Patient uncooperative 1 3.8 4 15.4 2 7.1 0 0.0
Adverse experience 1 3.8 0 0.0 0 0.0 0 0.0
Other 0 0.0 0 0.0 2 7.1 1 4.0
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sis (23) the difference between 25 mg and all other doses
remained significant even when this baseline variable was
included as a covariate. No other baseline measures were
correlated with relapse, including prestudy oral medica-
tion dose and gender. As previously indicated, the major-
ity of patients were male, as is the case with many such
studies. We were therefore unlikely to identify any poten-
tial sex differences in response to specific doses; however,
in general there is no evidence of a sex effect on dose-re-
sponse relationships in maintenance treatment. The sig-
nificance of the results was equivalent when prestudy
dose, gender, and site were included as main effects cova-
riates in the models.

Adverse Effects

There was no significant difference between treatments
in the number of patients who left the trial because of ad-
verse effects (only one patient taking 200 mg was in this
category). The total scores on the AIMS and Simpson-An-
gus Rating Scale were square-root transformed to normal-
ize the distribution. ANCOVAs were conducted with base-
line values as covariates. There was a significant difference
in total score on the Simpson-Angus scale at 1 year (F=
3.21, df=3, 45, p=0.03) but not at endpoint (F=0.06, df=3,
95, p=0.98); at 1 year the score for the 25-mg group was sig-
nificantly lower than the score for the 200-mg group, but
there were no significant differences among the three
higher-dose groups.

On the AIMS there was a significant difference across
groups in severity of abnormal involuntary movements at
the 1-year assessment (ANCOVA: F=3.22, df=3, 50, p=0.03)
but not at endpoint (F=1.54, df=3, 99, p=0.21). The only
pairwise difference was between 100 and 200 mg both at 1
year (t=3.02, df=50, p=0.004) and at endpoint (t=2.13, df=
99, p=0.04). The fact that differences between the 200-mg

group and either the 50-mg or 25-mg group were not sig-
nificant suggests that we cannot conclude greater risk is
associated with a higher dose, although for evaluating the
risk of tardive dyskinesia, this is a small group followed for
a short time.

In addition to comparing scores on the Simpson-Angus
Rating Scale, we also contrasted the use of anticholinergic
medications and β blockers. There were no significant dif-
ferences in the use of antiparkinsonian medication, mea-
sured as either the proportion of time in the study that a
subject received antiparkinsonian medication (F=1.61,
df=3, 75, p=0.19) or the mean daily dose of anticholinergic
medication administered (F=0.27, df=3, 75, p=0.84). Nor
did we find any difference between groups in the use of β
blockers to treat akathisia.

Discussion

The results of this study should be viewed in the context
of previous results with dose comparisons for fluphena-
zine decanoate (Figure 2). Kane et al. (9, 10) reported re-
sults from a 1-year random-assignment study of three dif-
ferent fixed doses of fluphenazine decanoate: 12.5–50 mg,
2.5–10 mg, and 1.25–5 mg, each given every 2 weeks. The
cumulative relapse rate among patients receiving the very
low dose was 56%, compared to 24% for the low dose and
14% for the standard dose. Despite a significantly higher
relapse rate among the patients receiving the very low
dose, most of the subjects who did relapse were readily re-
stabilized after a temporary dose increase and did not re-
quire rehospitalization. Patients receiving the very low
dose did better on some measures of psychosocial adjust-
ment than patients receiving the standard dose (24). An
analysis of early signs of tardive dyskinesia showed a sig-
nificant advantage for the very low dose at the end of the
1-year trial (10).

Marder et al. (11, 12) randomly assigned 66 male outpa-
tients to 5–10 mg or 25–50 mg fluphenazine decanoate
given every 2 weeks. The patients were followed for up to 2
years and continued to take the assigned fixed dose of 5 or

FIGURE 1. Subjects Without Exacerbation Over 1 Year
Among Patients Receiving Four Different Monthly Doses of
Haloperidol Decanoate for Maintenance Treatment of
Schizophreniaa

a Wald χ2=14.07, df=3, p=0.003.
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TABLE 3. Overall and Pairwise Effects of Dose on Risk of
Relapse Among Patients Receiving Four Different Monthly
Doses of Haloperidol Decanoate for Maintenance Treat-
ment of Schizophreniaa

Comparison
Wald 

χ2 df p
Hazard
Ratio

Confidence
Interval

Overall 14.07 3 0.003
25 versus 50 mg 6.74 1 0.009 0.30 0.12–0.76
25 versus 100 mg 6.34 1 0.02 0.30 0.11–0.78
25 versus 200 mg 8.65 1 0.003 0.19 0.06–0.59
50 versus 100 mg 0.00 1 0.99 0.99 0.32–3.02
50 versus 200 mg 0.53 1 0.47 0.63 0.18–2.22
100 versus 200 mg 0.48 1 0.50 0.64 0.18–2.33
a Wald chi-square values were determined from Cox proportional

hazards survival regression analysis (23). The hazard ratio and con-
fidence interval use the lower dose as the reference group. A haz-
ard ratio below 1.0 indicates that the higher dose reduces relapse
risk more than the first.
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25 mg as long as they maintained their baseline level of re-
mission. The two treatments produced similar, nonsignifi-
cantly different relapse rates after 1 year, 22% with 5–10 mg
and 20% with 25–50 mg, and after 2 years the rates were
44% with the lower dose and 31% with the higher dose.

Hogarty et al. (14) randomly assigned 70 stable outpa-
tients to receive a standard dose of fluphenazine de-
canoate (mean=25 mg every 2 weeks) or a minimal dose
representing approximately 20% of the dose usually pre-
scribed (mean=3.8 mg every 2 weeks). At the end of 1 year
the relapse rate for the patients receiving the standard
dose was 14%, and the rate for the low-dose group was
22%. After 2 years the relapse rates were 24% and 30%,
respectively.

Schooler et al. (15) studied 313 stable outpatients who
were randomly assigned to a standard dose of fluphena-

zine decanoate (12.5–50 mg every 2 weeks), a low dose
(2.5–10 mg every 2 weeks), or a targeted intermittent strat-
egy (vehicle only, every 2 weeks). At the end of 1 year the
relapse rates, based on criteria similar to those used in the
present study, were 20% for the standard dose and 29% for
the low dose. This trial, like the studies of Marder et al. (11,
12) and Hogarty et al. (14), lasted for 2 years. By 2 years the
rates had risen to 23% and 36%, respectively. Thus, there
appears to be an increased risk of relapse with a reduced
dose over time.

The results of the present study suggest that the 200-
mg/month dose of haloperidol decanoate is associated
with the fewest relapses. Patients assigned to this group
had a relapse rate (15%) that compares favorably to the
best results in maintenance trials with standard doses of
fluphenazine decanoate (Figure 2). In addition, there was
no substantial evidence that the good results for relapse
prevention with 200 mg were associated with a greater risk
of adverse effects or subjective discomfort. According to
objective ratings of extrapyramidal symptoms, the 25-mg
group had lower scores, but there were no significant dif-
ferences in mean duration or mean daily dose of anticho-
linergic treatment. At the same time, the rates of symptom
exacerbation for 100 mg (23%) and 50 mg (25%) were not
significantly greater than that seen with 200 mg. The con-
sequences of symptom recurrence in this study were gen-
erally not severe, and no significant differences were ob-
served in terms of psychosocial adjustment between
patients receiving 25 mg (60% experienced exacerbations)
and the other treatment groups. If there was clear evi-
dence that the level of adverse effects was significantly
lower in the 100-mg or 50-mg group, the lower dose would
have an advantage in terms of the risk-benefit ratio. If a
dose reduction is not associated with a significantly lower
risk of adverse effects and/or noncompliance, there is lit-
tle justification for the lower dose if any increase in the
rate of relapse or exacerbation is likely. On the basis of
these data, dose reduction is difficult to justify, but the
longer-term implications cannot be addressed with the
current design. Without long-term data and a larger group
of subjects it is difficult to draw conclusions regarding rel-
ative risk for tardive dyskinesia, but in general few studies
have been able to demonstrate a dose-response relation-
ship for tardive dyskinesia. It is also possible that higher
doses are more likely to suppress underlying abnormal in-
voluntary movements that would be detectable only after
dose reduction or discontinuation.

These results are important in terms of adding needed
dose-response data on haloperidol decanoate to those
available on fluphenazine decanoate. To our knowledge,
this is the only comparison of four different doses of a sin-
gle long-acting injectable drug. The doses were chosen to
represent discrete alternatives within a clinically relevant
range. Since haloperidol decanoate and fluphenazine de-
canoate have different pharmacokinetic properties, these
data are particularly helpful in establishing what appear to

FIGURE 2. Relapse Rates at 1 Year for Different Doses of
Haloperidol Decanoate and Fluphenazine Decanoate in
Current and Previous Studies
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be comparable maintenance doses in terms of overall effi-
cacy (Figure 2).

It should be emphasized, however, that these studies
were conducted by using somewhat different methods. At
the same time it is striking how comparable the results are
for patients receiving conventional doses.

The lack of increased adverse effects at the highest dose
of haloperidol (200 mg) is notable. It has been suggested
(25, 26) that the risk of developing extrapyramidal side ef-
fects with fluphenazine decanoate is one and a half times
as high as that associated with oral neuroleptics, whereas
with haloperidol decanoate the risk appears to be 25% less
than in comparison groups taking oral forms. These anal-
yses are crude and may be influenced by a variety of differ-
ent factors, however, including problems in establishing
true dose equivalence. The fact that haloperidol pharma-
cokinetics appear better suited to a once-monthly injec-
tion interval than is fluphenazine decanoate may also be
relevant. However, Carpenter et al. (27) found no signifi-
cant differences in relapse, symptoms, or side effect mea-
sures in 55 patients randomly assigned to fluphenazine
decanoate (25 mg) given every 2 weeks or every 6 weeks
over 1 year. These data suggest that with fluphenazine de-
canoate the injection interval can be lengthened without
significant increase in relapse rate, at least during the first
year.

These results provide some guidelines as to the effective
doses of haloperidol decanoate. These data, however,
should be used only as a guide, and the ultimate decision
about the optimum dose for a given patient should be
based on a variety of individual and environmental fac-
tors, including but not limited to the nature and severity of
previous relapses, environmental stressors and support,
vulnerability to adverse effects, and awareness of and re-
sponse to prodromal signs of relapse.

Since a relapse resulting from too low a dose may not
occur for weeks or months, titration in maintenance treat-
ment can be difficult. Sixty percent of the patients in the
25-mg/month group in this study experienced a symptom
exacerbation within 1 year, but for half of these patients,
the exacerbation occurred more than 50 days after the 25-
mg dose was instituted. It is hoped that data such as those
presented here can provide valuable guidance. It is impor-
tant to emphasize, however, that translating findings in-
volving the dose-response relationship for depot medica-
tions to dosage guidelines for oral medication is difficult
and that without studies specifically designed to establish
relative clinical equivalence, such extrapolations should
be made with caution.

The choice of the doses used in this study was based on
starting with a standard reference dose (i.e., 200 mg) and
then examining three clearly discreet lower doses in order
to determine by means of a controlled comparison the de-
gree to which dose reduction is desirable.

It is possible that an even higher dose could have been
associated with a lower exacerbation rate, but the out-

come in the 200-mg group was as good as in any other 1-
year study of depot drugs of which we are aware.
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