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Objective: The goal of this study was to determine the benefits
of the continued use of a typical antipsychotic agent following
remission from an acute manic episode.

Method: Immediately following remission of a manic episode
treated with the combination of a typical antipsychotic (per-
phenazine) and a mood stabilizer (lithium, carbamazepine, or
valproate), 37 patients were randomly assigned to 6 months of
double-blind treatment in which in addition to the mood stabi-

lizer they received either continued perphenazine treatment or
placebo.

Results: Patients randomly assigned to continue perphenazine
treatment, relative to those who discontinued it, were more
likely to have a shorter time to depressive relapse, discontinue
the study, and have increased rates of dysphoria, depressive
symptoms, and extrapyramidal symptoms.

Conclusions: There were no short-term benefits with the con-
tinued use of a typical antipsychotic after achieving remission
from an episode of acute mania. In fact, its continued use was
associated with detrimental effects.

(Am J Psychiatry 2004; 161:169–171)

Typical antipsychotic drugs have a prominent role in
the treatment of acute mania. However, it remains unclear
whether additional benefits are gained with their contin-
ued use following remission from mania. Naturalistic and
maintenance treatment studies with typical antipsychot-
ics have found that they are associated with high rates of
extrapyramidal symptoms, neuroleptic dysphoria, de-
pressive relapses, and percent time ill in depression (1–4).
Despite these risks, between 68% and 95% of bipolar dis-
order patients continue receiving typical antipsychotics
for lengthy periods of time following a manic episode (5–
8). The short-term benefits of continued typical antipsy-
chotic treatment following remission from acute mania
have not been systematically studied.

The objective of this study was to determine the out-
come of patients for whom typical antipsychotic treat-
ment was continued versus those for whom it was discon-
tinued after remission from a manic episode.

Method

Subjects of investigation were 37 patients (nine men and 28
women) in a  manic or mixed episode of bipolar disorder, with or
without psychotic features, as determined with the Structured
Clinical Interview for Axis I DSM-IV Disorders—Patient Version
(9). Patients had been free of comorbid substance abuse for at
least 4 weeks and substance dependence for 6 months at the time
of recruitment. Patients had no other axis I disorder diagnoses in
the preceding 12 months and were free of acute medical illness,
rapid cycling, and tardive dyskinesia. Written informed consent
was obtained from all subjects after the procedures had been fully
explained. Participants were treated openly with the combination
of a typical antipsychotic (all were required to take perphenazine
[4–64 mg/day] as the typical antipsychotic) and one or more mood
stabilizers (lithium, carbamazepine, or valproate), the blood se-
rum levels of which were maintained within the following ranges:
lithium=0.6–1.2 meq/liter; valproate=50–125 mg/liter; carbamaze-
pine=4–12 mg/liter. Subjects were evaluated on a weekly basis

until symptomatic remission was obtained. Those not achieving
remission by week 10 were excluded from further study participa-
tion. Symptomatic remission was defined as achievement of total
score ≤10 on both the Young Mania Rating Scale (10) and the 21-
item Hamilton Depression Rating Scale (11) for 2 consecutive
weeks. Remitted patients were then randomly assigned to either
continue treatment with perphenazine or receive placebo (per-
phenazine was tapered off over the course of 1 week) administered
in a double-blind fashion for 6 months in combination with one or
two mood stabilizers (open label). If serum blood levels of the
mood stabilizer deviated, the dose was adjusted to reestablish
blood levels within the specified range. The dose of perphenazine
that was effective in achieving remission during the open treat-
ment phase was kept constant during the double-blind phase.
Mood symptoms were then rated monthly by using the Young Ma-
nia Rating Scale and Hamilton depression scale. Scales for assess-
ment of extrapyramidal symptoms included the Simpson–Angus
Scale (12), Barnes Akathisia Scale (13), and Abnormal Involuntary
Movement Scale (AIMS) (14). Adjunctive use of lorazepam, ≤2 mg/
day, for no more than 10 consecutive days and benztropine mesy-
late, ≤2 mg/day, throughout the study for treatment of extrapyra-
midal symptoms (but not prophylaxis) was permitted.

As a primary estimation of relapse prevention, survival analy-
ses were conducted to determine the time to syndromic relapse,
defined as meeting DSM-IV criteria for a manic or depressive ep-
isode, following symptomatic remission. A secondary efficacy
measure included the time to discontinuation from the study.

Results

Nineteen patients (four men and 15 women; mean age=
32.5 years, SD=5.4) were randomly assigned to receive pla-
cebo (i.e., discontinued perphenazine), and 18 patients
(five men and 13 women; mean age=36.2 years, SD=8.7)
were randomly assigned to continue treatment with per-
phenazine. There were no between-group differences in
terms of age, length of illness, time to remission, dose of
perphenazine, blood serum levels of the mood stabilizers,
sex, bipolar episode subtype, presence of psychotic fea-
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tures, history of substance use disorder, or type of mood
stabilizer used (Table 1).

As seen in Table 1, patients given placebo were more
likely than those who continued receiving perphenazine
to complete the study (83.3% versus 47.4%, respectively),
have a longer time to depressive relapse, remain in the

study for a longer duration of time, and experience akine-
sia, dysphoria, and parkinsonism less frequently. Patients
who discontinued perphenazine treatment also had lower
Hamilton depression scale total scores at follow-up
(mean=6.1 [SD=2.7]) than did those who continued per-
phenazine treatment (mean=9.2 [SD=2.7]) (Mann-Whit-
ney U=27.5, N=25, p=0.007). There were no differences in
manic relapses between the groups. Young Mania Rating
Scale total scores at endpoint did not differ between the
groups. None of the covariates examined in Table 1 indi-
cated a significant (p<0.05) relationship to failure time
(survival time) by the product limit nor by the Cox propor-
tional hazards method.

Discussion

The continued use of a typical antipsychotic following
remission from acute mania was associated with a shorter
time to depressive relapse, more depressive symptoms,
higher rates of dysphoria and parkinsonism, and greater
discontinuation rates. These findings imply that the con-
tinued use of a typical antipsychotic following remission
from mania is detrimental for a subgroup of patients,
some of whom may benefit from taper of the typical anti-
psychotic immediately following remission.

These preliminary results need to be interpreted with
caution. First, the group size was small. Second, our re-
sults may not be generalized to patients with certain char-
acteristics (e.g., rapid cycling course, noncompliance,
presence of substance use disorders, or predominantly
recurrent manic episodes). Third, these results may not
apply to all typical antipsychotic drugs. Fourth, it is possi-
ble that some of the acutely manic patients may have
improved with a mood stabilizer alone during the acute
treatment phase and therefore may have not required a
typical antipsychotic during the double-blind phase.
However, all subjects recruited were already being pre-
scribed a typical antipsychotic by their treating psychia-
trist. Finally, it is possible that the high rates of neurologi-
cal side effects and depression observed in the typical
antipsychotic group may be because the dose of neurolep-
tics used was higher than needed and that some patients
may have benefited from a dose reduction.

In conclusion, these results suggest that the continua-
tion of a typical antipsychotic following remission from
mania for extended periods of time may be detrimental
for some patients. Larger controlled studies are needed to
replicate the present findings.
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TABLE 1. Characteristics of Bipolar Disorder Patients
Treated With a Mood Stabilizer and Perphenazine Who
Were Randomly Assigned After Acute Manic Episode
Remission to Either Continue Perphenazine Treatment or
Receive Placebo

Characteristic

Postremission Treatment

Mood Stabilizer
and

Perphenazine
(N=19)

Mood Stabilizer
and Placeboa 

(N=18)
Mean SD Mean SD

Age (years) 33.7 8.1 38.1 9.7
Length of illness (years) 10.8 4.2 11.1 4.5
Time to symptomatic remission 

(weeks) 7.1 2.0 6.1 2.1
Perphenazine dose (mg/day) 28.2 11.7
Mood stabilizer serum level at 

follow-up
Carbamazepine (mg/liter) 9.3 1.5 5.0b

Lithium (meq/liter) 0.70 0.07 0.71 0.06
Valproate (mg/liter) 62.6 10.2 64.2 12.8

Mean SE Mean SE
Time to relapse into depression 

(days)c 157 10
Time to discontinuation (days)d 130 12 163 9

N % N %

Female 15 78.9 13 72.2
Bipolar episode subtype at study 

entry
Manic 13 72.2 11 61.1
Mixed 5 27.8 7 38.9
Psychotic features present 14 77.8 15 83.3

History of substance use disorder 8 42.1 7 38.9
Mood stabilizer received during 

studye

Carbamazepine 3 15.8 1 5.6
Lithium 8 42.1 10 55.6
Valproate 14 73.7 12 66.7

Discontinued before study endf 10 52.6 3 16.7
Relapse 5 26.3 2 11.1

Depression 4 21.1 0 0.0
Mania 1 5.3 2 11.1

Side effect 4 21.1 1 5.6
Other 1 5.3 0 0.0

Side effects
Akathisia 3 15.8 0 0.0
Akinesiaf 6 31.6 0 0.0
Dysphoriaf 9 47.4 3 16.7
Parkinsonismg 9 47.4 1 5.6

a The perphenazine received during acute episode treatment was
tapered off over the course of 1 week.

b There was only one subject receiving carbamazepine.
c No relapses in the group receiving placebo; significant difference

between groups (log-rank test, p<0.03).
d Significant difference between groups (log-rank test, p<0.03).
e Twenty-six subjects were taking one and 11 subjects were taking

two mood stabilizers.
f Significant difference between groups (p<0.05, Fisher’s exact test).
g Significant difference between groups (p<0.01, Fisher’s exact test).
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Objective: This study was conducted to determine the efficacy
and safety of riluzole, a glutamate-modulating agent, in pa-
tients with recurrent major depression.

Method: After a 1-week drug-free period, subjects 18 years or
older with a diagnosis of recurrent major depression and a
Montgomery-Åsberg Depression Rating Scale score ≥20 received
riluzole monotherapy (100–200 mg/day) openly for 6 weeks.

Results: Nineteen treatment-resistant depressed patients, 53%
of whom were classified as having stage 2 treatment resistance
or greater, received riluzole at a mean dose of 169 mg/day. Sig-
nificant improvement occurred during weeks 3 through 6 for all
patients and weeks 2 through 6 for completers.

Conclusions: Although preliminary, these results indicate that
riluzole may have antidepressant properties in some patients.

(Am J Psychiatry 2004; 161:171–174)

In recent years, there has been growing appreciation
that the original monoamine hypotheses do not fully ac-
count for the neurobiology of depression or the mecha-
nisms of action of effective treatments. Several lines of
research implicate the glutamatergic system in the patho-
physiology and treatment of depression, including the de-
layed, indirect effects of many antidepressants on the
glutamatergic system (1), as well as the antidepressant ef-

fects of N-methyl-D-aspartate receptor antagonists in ani-
mal models of depression (2) and in humans (3). It is also
noteworthy that lamotrigine, which inhibits glutamate re-
lease, has antidepressant effects in humans (4). Further-
more, there is increasing evidence that mood disorders are
associated with regional reductions in CNS volume, possi-
bly resulting from impairments of structural plasticity and
cellular resilience (reviewed in reference 5). Notably, the


