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Objective: In l ight of the efficacy of
newer antipsychotic agents and the possi-
bility that drug withdrawal may negatively
affect subsequent drug response, concern
has arisen that the use of placebo in
schizophrenia research may be unethical.
This study examines the effect size of
symptom exacerbation during drug wash-
out with placebo and the effects of drug
washout on the efficacy of subsequent
drug treatment.

Method: Fifty patients with treatment-re-
sistant schizophrenia hospitalized on a re-
search unit participated in a double-blind
longitudinal study of the effects of drug
washout after chronic treatment with a
typical antipsychotic and before prospec-
tive treatment with clozapine. Brief Psychi-
atric Rating Scale (BPRS) scores were ana-
lyzed to examine drug effects and effect
sizes for baseline treatment with a typical
antipsychotic (>6 months treatment), drug
washout with placebo (mean=34 days),
early treatment with clozapine (mean=42
days, mean dose=345.0 mg/day), and opti-
mal clozapine treatment (mean=83 days,
mean dose=450.5 mg/day).

Results: Patients’ BPRS total, positive,
and negative symptom scores significantly
increased during placebo washout, com-
pared with baseline treatment, and signifi-
cantly decreased with administration of
clozapine, compared with placebo wash-
out and baseline treatment. However, 30%
of patients showed some symptom im-
provement during placebo washout. The
effect sizes for the BPRS total score were
0.63 for baseline treatment versus placebo
washout, 1.10 for optimal clozapine treat-
ment versus placebo washout, and 0.82 for
optimal clozapine treatment versus base-
line treatment.

Conclusions: Symptom exacerbation in-
duced by drug withdrawal in patients with
treatment-resistant schizophrenia did not
impede subsequent responsiveness to
clozapine. The effect size for clozapine,
compared with typical antipsychotics, sug-
gests that the drug-washout longitudinal
design is useful for establishing a drug-free
baseline and for investigating drug re-
sponse, while requiring relatively few
subjects.

(Am J Psychiatry 2003; 160:1133–1138)

Two trends of the past decade have had a major influ-
ence on clinical trials of new drugs to treat schizophrenia:
1) increasing concerns about whether the use of drug
washout periods is ethical (1–3) and 2) the transition to use
of “atypical” antipsychotic drugs in clinical practice (4). It
has become widely assumed, although far from proven (5),
that atypical antipsychotics as a group, in addition to hav-
ing more favorable extrapyramidal side effect profiles,
show superior efficacy, compared with traditional antipsy-
chotic drugs. Much of this belief is based on the demon-
strated superiority of clozapine in comparison with tradi-
tional antipsychotic drugs and the comparability of other
atypical antipsychotics to clozapine in subsequent clinical
studies (5, 6). The superiority of atypical antipsychotics,
other than clozapine, in direct comparison to traditional
agents in treating the core symptoms of schizophrenia is
only modestly supported by clinical trials (5).

It has been hypothesized that antipsychotic discontinu-
ation may negatively influence pathophysiological mech-

anisms and clinical outcome in schizophrenia (7), al-

though this thesis remains controversial (8–12). Whereas it

is untenable to argue that psychotic exacerbation brought

about by the discontinuation of antipsychotic drug treat-

ment is experientially benign, the effects of drug with-

drawal on outcome or on subsequent response to drug

treatment remain to be more clearly elucidated. Moreover,

as drug development proceeds to include potential anti-

psychotic drugs with unproven underlying mechanisms,

the utilization of drug-free periods will be needed for crit-

ical proof-of-concept experiments (13). Drug washout pe-

riods also remain important for establishing levels of

symptoms and biological parameters characteristic of an

individual’s illness without the “contamination” of existing

drug treatment (9–11). Indeed, the definition of drug re-

sponse as a change from a drug-free condition has be-

come increasingly important with the development of

pharmacogenetic studies in which data on candidate
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genes associated with specific brain processes are used to
predict the outcome of drug treatment (14).

Clinical trials whose goal is to lead to approval of a drug
by the U.S. Food and Drug Administration (15) employ a
parallel design in which one arm may include a placebo
treatment. These studies also characteristically rely on
truncated placebo arms (i.e., not all patients complete the
treatment period) and often use the last-observation-
carried-forward method, in which the last ratings before
dropout are carried forward to the endpoint (16, 17). Pa-
tient dropout, however, may precede psychotic symptom
exacerbation (18). For this reason, it is not surprising that
placebo arms in these studies often show modest or no
symptom exacerbation (16), despite the prevailing under-
standing that patients removed from antipsychotic treat-
ment worsen substantially.

In this paper we report data from studies involving pa-
tients with treatment-resistant schizophrenia treated on
an intramural NIMH research ward. The studies examined
the behavioral effects of drug washout and subsequent
treatment with clozapine and were carried out under dou-
ble-blind treatment conditions. Behavioral change after
discontinuation of antipsychotic treatment was quanti-
fied, and the hypothesis that symptom exacerbation dur-
ing washout negatively affects future drug response was
tested.

Method

Patients

Fifty psychiatric inpatients who were hospitalized on the 4-East
Clinical Center Research Ward at the National Institutes of Health
(19) and who met the DSM-III-R criteria for schizophrenia and the
criteria of Kane et al. (20) for treatment resistance participated in a
prospective evaluation of antipsychotic drug withdrawal and sub-
sequent treatment with the atypical antipsychotic, clozapine. All
patients provided written informed consent before participation
in the protocol. The consent process included the presentation of
the inherent risks of antipsychotic drug withdrawal, including
possible worsening of symptoms, as well as of the potential bene-
fits of clozapine.

Of the 50 patients, 35 were male (32 were Caucasian, two were
African American, and one was Asian American) and 15 were fe-
male (14 were Caucasian, and one was African American). Their
mean age was 31.6 years (SD=7.3) at the time of protocol partici-
pation and 20.5 years (SD=5.9) at illness onset. Their mean num-
ber of prior hospitalizations was 5.7 (SD=5.1), and their mean
number of months of hospitalization before the index research
hospitalization was 10.0 (SD=12.3). Twenty-two percent of the pa-
tients had made at least one suicide attempt before the index
hospitalization.

Study Design

The longitudinal study was carried out by using double-blind
methods throughout. All patients had been chronically treated
with typical antipsychotic agents for 6 months or longer before
admission to the study. The study protocol had four consecutive
treatment phases: 1) baseline treatment with a typical antipsy-

chotic, 2) drug washout with placebo, 3) early treatment with
clozapine, and 4) optimal treatment with clozapine. All patients
completed all phases of the study. This design was described in
previous reports on subgroups of these patients who participated
in studies assessing clinical and biological measures of clozapine
treatment, including metabolite levels (21), response to a seroto-
nin agonist (22), psychophysiology (23), dopamine D2 receptor
occupancy (24), and regional brain metabolic effects (25).

During the baseline phase, chronic antipsychotic treatment
was converted to fluphenazine hydrochloride for 47 patients
(mean dose=23.7 mg/day, SD=14.3); three patients were treated
with thioridazine because of persistent extrapyramidal side ef-
fects (mean dose=200 mg/day, SD=218). Placebo substitution was
carried out in parallel with a gradual reduction in the dose of typ-
ical antipsychotic medication so that the patients were treated
with placebo alone at the end of 1 week after the initiation of the
decrease in antipsychotic drug dose. The mean length of baseline
treatment with a typical antipsychotic before placebo substitu-
tion was 41.7 days (SD=19.5). The time to initiation of placebo
substitution was not fixed but rather varied individually to ensure
availability of clinical resources to manage a drug-free patient
and to obtain stable symptom ratings while the patient was taking
fluphenazine. The placebo washout period was designed to last at
least 4 weeks for each patient. Thirty percent of the patients (15 of
50), however, were drug free less than 28 days (minimum=7 days)
because of clinical considerations. Overall, the mean number of
drug-free days was 34 (SD=14). In some cases patients continued
to receive placebo for longer periods on the basis of clinical con-
siderations such as lack of relapse and clinical stability.

The placebo washout period was followed by clozapine treat-
ment initiated at 50 mg/day and increased gradually as tolerated
over 2–3 weeks to a clinically determined optimal mean dose. Two
time points during clozapine treatment were chosen for determin-
ing the relative effect sizes of clozapine in comparison to placebo
washout and to chronic treatment with a typical antipsychotic:
1) early clozapine treatment (mean duration of treatment=42.0
days [SD=3.4]; mean dose=345.0 mg/day [SD=105.8]) and 2) opti-
mal clozapine treatment (mean duration of treatment=83.0 days
[SD=30.2]; mean dose=450.5 mg/day [SD=199.0]).

Behavioral Ratings

The Brief Psychiatric Rating Scale (BPRS) (26) was administered
weekly by psychiatrists who were blind to the patients’ medication
status throughout the study. BPRS total and positive and negative
symptom scores were obtained. The BPRS positive symptom clus-
ter consists of items assessing disorganized speech and thought
disorder, hallucinations, delusions, and distractibility. The nega-
tive symptom cluster includes items assessing emotional with-
drawal, psychomotor retardation, blunted affect, and loss of social
function.

Statistical Analysis

Each patient had data for four rating periods: the final week of
baseline treatment with a typical antipsychotic, the last week of
the placebo washout period, the last week of early clozapine treat-
ment, and the last week of optimal clozapine treatment. Statistical
analysis of BPRS scores was done with repeated-measures analysis
of variance (ANOVA) and the Greenhouse-Geisser correction, with
the factors of drug treatment (time) and sex. Post hoc analysis was
done with the Bonferroni post hoc t test by using the appropriate
mean square error from the repeated-measures ANOVA to estab-
lish a protected 1% type I error. Effect size (“d”) was calculated by
using the method of Cohen (27) for paired samples. An effect size of
0.20 was considered small, 0.50 was medium, and 0.80 was large.
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Results

Group Data

As shown in Table 1 and Table 2, drug withdrawal (pla-
cebo substitution) resulted in statistically significant in-
creases in BPRS total and positive and negative symptom
scores across treatment conditions, with larger than me-
dium effect sizes. For all BPRS scores, clozapine treatment
produced a statistically significant reduction in symptoms
that progressed from early to optimal treatment. Statisti-
cally significant reductions in all symptom ratings, com-
pared to ratings during placebo washout, were found for
both clozapine treatment conditions, although a statisti-
cally significant reduction, compared with baseline treat-
ment with a typical antipsychotic, was found only during
the optimal clozapine period. In addition, negative symp-
tom scores showed a statistically significant reduction
from early to optimal clozapine treatment.

As Table 2 shows, placebo washout was associated with
modest effect sizes for BPRS total and positive and nega-
tive symptom scores, whereas considerably larger effect
sizes were seen for both early and optimal clozapine treat-
ment, compared with placebo washout. For the BPRS total
score, the effect size for optimal clozapine treatment,
compared to baseline treatment with a typical antipsy-

chotic, was greater than the effect size for placebo, com-
pared with baseline treatment.

Individual Patient Data

Table 3 summarizes outcomes for the patients grouped
by whether they did better or worse while receiving base-
line treatment with a typical antipsychotic, placebo, or op-
timal clozapine treatment. Whereas placebo was, overall,
associated with a statistically significant increase in the
BPRS total score, 30% of the patients (15 of 50) did better
(had lower scores) while receiving placebo than while re-
ceiving baseline treatment. Although doing better while re-
ceiving baseline treatment, compared with placebo, was
predictive of doing better while receiving optimal cloza-
pine treatment, compared with placebo (33 of 35 patients),
doing worse while receiving baseline treatment was not
predictive of doing worse while receiving optimal cloza-
pine treatment. Rather, patients who did worse at baseline,
compared with the placebo washout period, did better
while receiving optimal clozapine treatment (13 of 15 pa-
tients) (McNemar χ2=6.67, df=1, p<0.01).

After discontinuation of baseline treatment with typical
antipsychotics, 60% of the patients (30 of 50) showed a
marked worsening of symptoms (≥10% increase in the
BPRS total score), 14% (7 of 50) showed a marked improve-
ment (≥10% decrease in the BPRS total score), and 26% (13

TABLE 1. Brief Psychiatric Rating Scale (BPRS) Scores for 50 Patients With Treatment-Resistant Schizophrenia in a Longitu-
dinal Study of the Effects of Placebo Washout Before Prospective Treatment With Clozapine

BPRS Score

Score

Baseline Treatment With 
Typical Antipsychotica

Clozapine

Placebo Washoutb Early Treatmentc Optimal Treatmentd Analysis

Mean SD Mean SD Mean SD Mean SD F (df=3, 144) p
Total 54.9 9.2 65.8e 8.4 51.0 10.5 47.1f 10.0 30.3 <0.00001
Positive 10.2 2.9 12.9e 4.6 9.3 3.0 8.8f 3.3 18.7 <0.00001
Negativeg 11.5 2.7 13.6e 3.6 11.3 3.1 10.1f,h 2.7 21.5 <0.00001
a Mean duration of phase=41.7 days (SD=19.5); mean dose=23.7 mg/day (SD=14.3) of fluphenazine hydrochloride for 47 patients; mean

dose=200 mg/day (SD=218) of thioridazine for three patients.
b Placebo was gradually substituted for typical antipsychotic medication over a 1-week period; mean number of drug-free days=34 (SD=14).
c Clozapine treatment initiated at 50 mg/day and increased gradually to a clinically determined optimal mean dose. Mean duration of the

phase=42.0 days (SD=3.4); mean dose=345.0 mg/day (SD=105.8).
d Mean duration of phase=83.0 days (SD=30.2); mean dose=450.5 mg/day (SD=199.0).
e Statistically different from baseline score and from scores during early and optimal clozapine treatment (Bonferroni post hoc test compari-

sons).
f Significantly different from baseline score (Bonferroni post hoc comparison).
g Main effect for sex (F=4.5, df=1, 48, p<0.04); female patients: mean score=10.6 (SD=2.8); male patients: mean score=12.1 (SD=3.3). No sig-

nificant sex-by-drug interaction (F=0.3, df=3, 144, n.s.).
h Statistically different from score during early clozapine treatment (Bonferroni post hoc comparison).

TABLE 2. Effect Size for Comparisons of Brief Psychiatric Rating Scale (BPRS) Scores for 50 Patients With Treatment-Resis-
tant Schizophrenia During Phases of a Longitudinal Study of the Effects of Placebo Washout Before Prospective Treatment
With Clozapine

Effect Size (d)a

BPRS Score

Typical
Antipsychotic 

Versus Placebo

Typical
Antipsychotic Versus 

Early Clozapine 
Treatment

Typical
Antipsychotic Versus 
Optimal Clozapine 

Treatment

Placebo
Versus Early

Clozapine Treatment

Placebo
Versus Optimal

Clozapine Treatment

Early Clozapine 
Treatment Versus 
Optimal Clozapine 

Treatment
Total –0.63 0.38 0.82 1.04 1.10 0.53
Positive –0.56 0.28 0.47 0.97 0.96 0.20
Negative –0.63 0.08 0.50 0.71 1.08 0.54
a Effect size guidelines: d=0.20 indicates a small effect, d=0.50 a medium effect, d=0.80 a large effect.
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of 50) showed moderate symptom change (less than a 10%
increase or decrease in the BPRS total score). The patients
who showed a marked worsening during drug withdrawal
overall had a mean increase in symptom ratings of >40%,
and those with marked improvement during drug with-
drawal had a mean decrease in symptom ratings of >20%.

Patients who improved during the placebo washout,
compared with baseline treatment with a typical antipsy-
chotic, showed greater improvement during optimal cloza-
pine treatment, compared with baseline treatment, than
patients who worsened during placebo washout (Figure 1).

Discussion

This study demonstrates that patients with schizophre-
nia who meet the criteria for treatment resistance (20)
show symptom exacerbation after the discontinuation of
chronic treatment with a typical antipsychotic. However,
the clinical deterioration induced by drug withdrawal
does not appear to negatively affect subsequent response
to treatment with clozapine. Group mean BPRS scores
showed that clozapine treatment resulted in a significant

improvement in symptoms, compared with both placebo
and baseline treatment with a typical antipsychotic. In-
dividual patient data revealed that although a majority
(60%) of patients showed marked deterioration (≥10%
worsening) after discontinuation of baseline drug treat-
ment, some patients actually had a decrease in symptoms
after drug discontinuation. It is interesting to note that pa-
tients whose symptoms decreased the most during drug
washout showed marked further improvement during
clozapine treatment, suggesting that, at least for some pa-
tients, responsiveness to typical antipsychotic treatment
should not necessarily be equated to responsiveness to
clozapine. It should be considered, however, that the study
had no control condition for clozapine response in pa-
tients without a prior drug withdrawal period, raising the
possibility that drug withdrawal compromised the degree
of clozapine-induced improvement that might otherwise
have been seen. Moreover, drug withdrawal could have
different effects when carried out at different stages of the
illness, for example, after a first break or during recovery
from an acute psychotic exacerbation of chronic illness.

The sensitivity of patients with treatment-resistant
schizophrenia to drug discontinuation suggests that the
concept of “treatment resistance” is far from absolute. The
clinical characteristics of the patients in our study were
typical of seriously ill patients with schizophrenia (19), al-
though the selection criteria for NIMH research studies
minimize the inclusion of patients at high risk for violence
or severe noncompliance. The effect size of 0.63 for drug
discontinuation for the overall group for the BPRS total
score was between the accepted levels of medium (d=0.50)
and large (d=0.80), although the exclusion of more unco-
operative patients, as well as the ready availability of inter-
vention if clinical deterioration was detected, may have
led to underestimation of the actual effect size of drug
withdrawal. Although the design of this study addressed
response to traditional antipsychotic treatment through
the “window” of drug discontinuation, it did emphasize
that the identification of an “inadequate” response to
prior trials of typical antipsychotics is relative. Clinical
studies whose patient selection criteria may exclude pa-
tients with “treatment-resistant” disorders in order to re-
duce the number of nonresponsive patients in the clinical
trial population in which a new drug is tested may be un-
wisely excluding a patient group that could provide valu-
able data. Measurement of behavioral change after dis-
continuation might be the best way to identify patients

TABLE 3. Comparative Symptom Status for 50 Patients With Treatment-Resistant Schizophrenia During Phases of a Longi-
tudinal Study of the Effects of Placebo Washout Before Prospective Treatment With Clozapinea

Symptom Status During Baseline Treatment With 
Typical Antipsychotic Compared With Placebo Washout

Symptom Status During Optimal Clozapine Treatment Compared With Placebo Washout 

Better Worse Total
Better 33 2 35
Worse 13 2 15
Total 46 4 50
a Symptom status measured with the Brief Psychiatric Rating Scale total score.

FIGURE 1. Improvement During Optimal Clozapine Treat-
ment, Compared to Baseline Treatment With a Typical
Antipsychotic, for 50 Patients With Treatment-Resistant
Schizophrenia Grouped by Change in Symptom Status Dur-
ing Placebo Washouta

a Symptom status measured with the Brief Psychiatric Rating Scale
total score. The largest mean improvement during optimal cloza-
pine treatment occurred among patients who improved during the
placebo washout period and experienced further improvement
during optimal clozapine treatment (F=3.7, df=3, 46, p<0.02).
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with inherent responsiveness to traditional antipsychotic
treatment.

The enhanced therapeutic effectiveness of clozapine in
seriously ill patients with schizophrenia was again dem-
onstrated in this study. Statistically significant improve-
ment during optimal clozapine treatment, compared to
baseline treatment with a typical antipsychotic, for BPRS
total and positive and negative symptom scores was clearly
demonstrated. Early clozapine treatment, however, while
associated with statistically significant improvement
compared with placebo, was not significantly different in
effectiveness from baseline treatment with a typical an-
tipsychotic. The greater effectiveness of optimal cloza-
pine treatment than early clozapine treatment, in relation
to baseline treatment with a typical antipsychotic, would
appear to be related to the interaction of time (longer
treatment) and dose (higher dose). It is interesting to note
that the negative symptom score was the only treatment
variable that showed statistically significant superiority of
optimal clozapine treatment, compared with early cloza-
pine treatment, supporting the need for prolonged treat-
ment with clozapine to elicit its full effects on some treat-
ment complexes (28).

Effect size provides a measure by which variable differ-
ence is “standardized,” i.e., it is expressed in relation to the
variation (standard deviation). For this reason, effect size
is well suited for comparison of results across studies (29).
In this study, very large effect sizes for BPRS total scores
were found for both early and optimal clozapine treat-
ment, compared with placebo (d=1.04 and d=1.10, respec-
tively). Most studies comparing clozapine (or other atypi-
cal antipsychotics) with typical antipsychotics have been
carried out by using a randomized, multiarm parallel de-
sign in which one group of patients is treated with a typical
antipsychotic and another group is treated with clozapine
(5). The longitudinal design used here enabled the assess-
ment of drug-free symptom levels, a critical component
for biological research and rater consistency; this design
enhances power while including a smaller number of sub-
jects (30, 31). It is interesting to note that the effect size of
0.82 for the BPRS total score for optimal clozapine treat-
ment, compared with baseline treatment with a typical
antipsychotic, is nearly identical to the effect size of 0.81
calculated by Chakos et al. (5) for the study by Kane et al.
(20) comparing clozapine and chlorpromazine in a paral-
lel design. In contrast to the large effect size for the BPRS
total score, medium effect sizes were found for positive
(d=0.47) and negative (d=0.50) symptom scores for opti-
mal clozapine treatment, compared to baseline treatment
with a typical antipsychotic, lending some support for the
idea that these symptom complexes may not be the most
sensitive to the therapeutic effects of clozapine (32).

Our study findings also suggest that a placebo-con-
trolled, multiarm, parallel-design clinical trial with trun-
cated treatment arms (e.g., last observation carried for-

ward) may substantially underestimate behavior indicating
clinical deterioration during placebo treatment. For exam-
ple, examination of results for BPRS total scores from the
placebo arm of studies by Marder and Meilbach (33) and
Beasely et al. (34)—clinical trials that examined the effects
of risperidone and olanzapine, respectively, compared to
placebo—showed a mean change of 3% and an effect size
of 0.15 in the former and a mean change of 8% and an ef-
fect size of 0.18 in the latter. In both studies, the mean
change in scores and the effect size are substantially
smaller than the mean change of 20% and the effect size of
0.63 found in our study. However, for the 58% of the pa-
tients in our study who showed a marked symptom exac-
erbation during drug washout (≥10% increase in symptom
ratings), symptom ratings worsened by a mean of 43%
during placebo washout, compared with baseline treat-
ment with a typical antipsychotic, and a very large effect
size of 1.5 was found. Thus, underestimation of placebo
response may be particularly pronounced in studies that
include patients with schizophrenia that is not treatment
resistant. Relapse rate—a variable that is difficult to con-
nect to symptom ratings—after neuroleptic withdrawal
has been shown to increase over time, with a 50% relapse
rate occurring at approximately 6 months after neurolep-
tic withdrawal and with time to relapse influenced by the
rate of drug discontinuation (35, 36).

Our findings provide some support for the idea of “treat-
ment resistance” to conventional antipsychotic medica-
tion insofar as 30% of the patients improved during the
drug washout. It is interesting to note that the patients
who improved during the drug washout showed further
improvement during clozapine treatment. Although these
findings are difficult to interpret, they give some credence
to the possibility that some patients have differential re-
sponsiveness to traditional antipsychotic treatment and
to clozapine.

In summary, our study provides data regarding the ef-
fect size of drug discontinuation in seriously ill patients
with schizophrenia in a research ward setting. The con-
cept of treatment resistance is a relative one, and patients
who meet the criteria for treatment-resistant disorders are
not necessarily insensitive to drug treatment. Our study
also demonstrates that symptom exacerbation induced by
drug withdrawal does not appear to negatively affect the
effectiveness of subsequent treatment with clozapine. The
study findings highlight the need for designers of multi-
arm, parallel-design clinical trials to use caution when in-
cluding a truncated placebo arm as a comparator to anti-
psychotic treatment, particularly if the study involves
proof-of-concept of a new mechanism. Finally, in this
study, clozapine again displayed an enhanced therapeutic
profile, compared to traditional antipsychotic treatment,
with the greatest effectiveness for clozapine seen over
time (>6 weeks) at a dose of approximately 450 mg/day.
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