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Some patients with a diagnosis of
schizophrenia are occasionally
hostile and violent. Violent or

threatening behavior is a frequent
reason for admission to a psychiatric
inpatient facility. Moreover, if such
behaviors continue after admission,
they can prolong hospitalization and
interfere with discharge.

Risperidone was shown to have a
selective effect on hostility that was
superior to that of haloperidol among
patients with acute schizophrenia (1),
as measured by the Positive and Neg-
ative Syndrome Scale (PANSS) (2)
among patients enrolled in the dou-
ble-blind randomized multicenter tri-
al of risperidone conducted in the
United States (3). However, there
have also been negative reports (4,5).

Olanzapine was shown to result in
greater improvement in agitation—as
defined by the Brief Psychiatric Rat-
ing Scale (BPRS) agitation score,
comprising the items of anxiety, ten-
sion, hostility, uncooperativeness, and
excitement—than that achieved with
haloperidol among patients with
schizophrenia enrolled in a six-week,
double-blind, randomized multicen-
ter clinical trial (6). However,
whether this improvement was inde-
pendent of the improvement in hallu-
cinations, delusions, and thought dis-
order was not reported.

Neither risperidone nor olanzapine
showed superiority over haloperidol
in their effects on hostility in a 14-
week, double-blind, randomized clin-

Adjunctive Divalproex and Hostility
Among Patients With Schizophrenia 
Receiving Olanzapine or Risperidone
LLeesslliiee  CCiittrroommee,,  MM..DD..,,  MM..PP..HH..
DDaanniieell  EE..  CCaasseeyy,,  MM..DD..
DDaavviidd  GG..  DDaanniieell,,  MM..DD..
PPaattrriicciiaa  WWoozznniiaakk,,  PPhh..DD..
LLiissaa  DD..  KKoocchhaann,,  RR..PPhh..,,  PPhh..DD..
KKaatthheerriinnee  AA..  TTrraaccyy,,  MM..DD..,,  PPhh..DD..

Dr. Citrome is affiliated with the clinical research and evaluation facility of the Nathan
S. Kline Institute for Psychiatric Research in Orangeburg, New York, and with the de-
partment of psychiatry at New York University in New York City. Dr. Casey is with the
department of psychiatry of Oregon Health and Science University in Portland. Dr.
Daniel is with the department of psychiatry of George Washington University in Wash-
ington, D.C., and with Bioniche Development, Inc., in Falls Church, Virginia. Dr. Woz-
niak and Dr. Tracy are with Abbott Laboratories in Abbott Park, Illinois. Dr. Kochan was
with Abbot Laboratories at the time of writing. Send correspondence to Dr. Citrome at
Nathan S. Kline Institute for Psychiatric Research, 140 Old Orangeburg Road, Orange-
burg, New York 10962 (e-mail, citrome@nki.rfmh.org).

Objective: This study compared the specific antihostility effects of atypi-
cal antipsychotic monotherapy (olanzapine or risperidone) with that of
combination treatment with divalproex sodium among patients with
schizophrenia experiencing an acute psychotic episode. Methods: A total
of 249 inpatients with schizophrenia were randomly assigned to receive
olanzapine plus placebo, olanzapine plus divalproex, risperidone plus
placebo, or risperidone plus divalproex in a double-blind, 28-day multi-
center trial. The target daily dose was 15 milligrams for olanzapine, 6 mil-
ligrams for risperidone, and up to 30 milligrams per kilogram (minimum,
15 milligrams per kilogram) for divalproex. The hostility item of the Pos-
itive and Negative Syndrome Scale (PANSS) was the principal outcome
measure. Covariates included the PANSS items reflecting positive symp-
toms of schizophrenia (delusions, suspiciousness/persecution, grandiosity,
unusual thought content, conceptual disorganization, and hallucinatory
behavior). Results: Combination treatment with risperidone or olanzap-
ine plus divalproex was associated with different scores on the hostility
item of the PANSS compared with antipsychotic monotherapy. Combina-
tion therapy had a significantly greater antihostility effect at days 3 and 7
than monotherapy. This result was not seen beyond the first week of
treatment, but there was a trend toward a difference in effect for the en-
tire treatment period. The effect on hostility appears to be statistically in-
dependent of antipsychotic effect on other PANSS items reflecting delu-
sional thinking, a formal thought disorder, or hallucinations. Conclusions:
Divalproex sodium may be useful as an adjunctive agent in specifically re-
ducing hostility in the first week of treatment with risperidone or olanza-
pine among patients with schizophrenia experiencing an acute psychotic
episode. (Psychiatric Services 55:290–294, 2004)



ical trial of patients with schizophre-
nia or schizoaffective disorder (7). In
that study, clozapine was associated
with a significantly greater antihostil-
ity effect than either haloperidol or
risperidone. The effect on hostility
was independent of antipsychotic ef-
fect on delusional thinking, formal
thought disorder, or hallucinations
and was independent of sedation.
However, all patients in the study had
a history of suboptimal response to
conventional antipsychotics. Thus it
may not be possible to generalize the
results to patients whose illness is not
treatment refractory.

It is generally expected that adjunc-
tive mood stabilizers can reduce ag-
gressive and impulsive behavior (8).
Expert consensus guidelines suggest
the use of adjunctive valproate—the
active moiety of valproic acid and di-
valproex sodium—for patients with
schizophrenia who exhibit agitation,
excitement, aggression, or violence
(9). The use of valproate among pa-
tients with schizophrenia is extensive
(10,11). However, the literature on
the use of valproate specifically for
aggressive behavior in schizophrenia
is limited.

Four patients with treatment-resist-
ant schizophrenia were given val-
proate in addition to their antipsychot-
ic medication, resulting in a reduction
of positive symptoms as measured by
the BPRS and a reduction of hostile or
disruptive behavior (12). Two patients
with schizophrenia and one with
schizoaffective disorder were given
valproic acid in addition to antipsy-
chotics in an effort to control severe
antipsychotic-resistant psychotic
symptoms, with good results (13).

A retrospective review of 147 hos-
pitalized patients concluded that val-
proate was helpful as a calmative ad-
junct for aggressive patients with
schizophrenia (14). A one-year open-
label prospective trial of adjunctive
valproate with olanzapine among ten
patients with paranoid schizophrenia
demonstrated statistically significant
reductions in hostility (15). A recent
review of the use of valproate to ad-
dress violence and aggressive behav-
iors among patients with a variety of
diagnoses (16) revealed a 77 percent
response rate (defined by a 50 per-
cent reduction in target behavior)

based on 17 reports (164 patients),
but only 16 patients with schizophre-
nia were included.

The antiaggressive effect of adjunc-
tive valproate and that of antipsychotic
monotherapy have not yet been direct-
ly compared in a controlled prospec-
tive study. The data reported in this ar-
ticle were obtained during the conduct
of a large-scale, multicenter, prospec-
tive, double-blind trial designed to ex-
amine the safety and efficacy of atypi-
cal antipsychotic monotherapy with
risperidone or olanzapine compared
with that of combination therapy with
divalproex (17).

In this article we present the results
of the secondary hypothesis (post
hoc) that a reduction of the PANSS
hostility item would occur during
combination therapy and that the re-
duction would be greater than that
observed during monotherapy. We
hypothesized that the reduction of
hostility would be selective in the
sense that the effect on hostility
would be independent of the effect
on other positive items as measured
by the PANSS.

Methods
The study was a prospective four-
week, randomized, double-blind, par-
allel-group clinical trial conducted at
29 centers in the United States. Insti-
tutional review board approval was
obtained, and written informed con-
sent was required. Data were collect-
ed from January 26, 2000, to Febru-
ary 20, 2001. Further details can be
found in the original report (17). The
main entry criteria were that patients
had to be men or nonpregnant, non-
lactating women between the ages of
18 and 65 years; had to have a current
DSM-IV diagnosis of schizophrenia
(based on the Structured Clinical In-
terview for DSM-IV Axis I Disor-
ders); had to be hospitalized for acute
exacerbation of schizophrenia; had to
have a minimum total score of 60 on
the PANSS (items based on a scale of
1 to 7; the theoretical range for the to-
tal score is 30 to 210); had to have a
sum of at least 8 on any two of the fol-
lowing four PANSS items: hallucina-
tory behavior, unusual thought con-
tent, conceptual disorganization and
suspiciousness/persecution; had to
have a score of at least 6 on one of the

following two PANSS item pairs: hos-
tility and uncooperativeness, or ex-
citement and tension; had to have no
current diagnosis of schizoaffective
disorder, drug-induced psychosis,
manic episode, or major depressive
episode; and had to have a positive re-
sponse to antipsychotics in the previ-
ous two years.

On day 1, all patients started taking
oral antipsychotic medication, and
their dosages were titrated during the
first six days to fixed daily doses of 6
milligrams of risperidone at night or
15 milligrams of olanzapine at night.
Divalproex (delayed release) was ini-
tiated (day 1) at 15 milligrams per
kilogram per day (dosed twice daily)
and titrated at the physician’s discre-
tion to a maximum of 30 milligrams
per kilogram per day (dosed twice
daily) over 12 days. For divalproex
and olanzapine, the mean modal dai-
ly divalproex sodium dose was 2,363
milligrams (range, 500 to 3,500); for
divalproex and risperidone the mean
modal daily dose was 2,258 mil-
ligrams (range, 1,000 to 3,500). Re-
sultant plasma concentrations of val-
proate were approximately 100 mi-
crograms per milliliter.

Lorazepam was allowed at a dosage
of up to 4 milligrams a day during
week 1 and up to 2 milligrams a day
during weeks 2 and 3. Restricted use
of chloral hydrate and zolpidem was
allowed during the first three weeks.
Propranolol and benztropine could
be used for extrapyramidal symptoms
and akathisia. PANSS ratings were
done by blinded raters at baseline and
on days 3, 5, 7, 10, 14, 21, and 28.

We tested the hypothesis (post hoc)
that reduction in scores on the
PANSS hostility item would occur
during combination therapy, that the
reductions would be greater than
those observed during monotherapy,
and that the reductions in hostility
would be selective—that is, inde-
pendent of the effect on other posi-
tive items as measured by the PANSS.
Covariates included the sum of the
PANSS measures of positive psychot-
ic symptoms (excluding excitement
and hostility) and unusual thought
content. Hostility is defined by the
PANSS as verbal and nonverbal ex-
pressions of anger and resentment,
including sarcasm, passive-aggressive
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behavior, verbal abuse, and as-
saultiveness (2). The rating is based
on the interpersonal behavior ob-
served during an interview and on re-
ports by primary care staff or family
members. Ratings range from 1, indi-
cating that hostility is absent, to 7, in-
dicating extreme hostility that in-
cludes marked anger resulting in ex-
treme uncooperativeness, precluding
other interactions, or in an episode of
physical assault on others.

Differences between treatment
groups in the change from baseline in
hostility score—that is, severity of the
hostility item on the PANSS—at days
3, 5, 7, 10, 14, 21, and 28 (last obser-
vation carried forward) were assessed
by a two-way analysis of variance
(ANOVA) and analysis of covariance
(ANCOVA) with factors for treatment
and investigator. Repeated-measures
ANOVA and ANCOVA were used to
assess differences between groups on
hostility scores from day 1 through
day 7 and from day 1 through day 28,
with effects for treatment, time, and
investigator.

To correct for potential confound-
ing variables, change in certain posi-
tive symptoms (sum of the PANSS
items of delusions, suspiciousness/
persecution, grandiosity, unusual
thought content, conceptual disor-
ganization, and hallucinatory behav-
ior) was introduced as a covariate.
Additional analyses were conducted
with baseline positive symptoms,
baseline akathisia (as measured by
the Barnes Akathisia Scale), presence
or absence of sedation (“somno-
lence”) as reported in the course of
adverse event monitoring, use of ad-
junctive lorazepam, chloral hydrate

or zolpidem, or benztropine or pro-
pranolol, and ethnicity, as covariates.

Results
A total of 249 study participants were
randomly assigned to study groups.
The sample comprised 190 men (76
percent) and 59 women (24 percent);
204 (82 percent) had a DSM-IV diag-
nosis of schizophrenia, paranoid type;
12 (5 percent) had schizophrenia, dis-
organized type; and 33 (13 percent)
had schizophrenia, undifferentiated
type. The average age of the partici-
pants was 38.7±10.1 years (range, 18
to 63 years), the average age at the
first psychiatric hospitalization was
23.8±9 years, and the lifetime num-
ber of hospitalizations was one to five
for 41 percent of participants, six to
ten for 24 percent, and more than ten
for 34 percent. A total of 121 partici-
pants (49 percent) were African
American, 116 (47 percent) were
white, five (2 percent) were Asian,
three (1 percent) were native Ameri-
can or Alaskan, and four (2 percent)
were from other ethnic groups.

Baseline mean±SD PANSS total
scores were 100±15.2 (range, 67 to
149) for the participants in the an-
tipsychotic monotherapy group and
103±15.2 (range, 73 to 155) for those
in the combination therapy group.
The differences among groups on the
baseline mean PANSS total scores
were not statistically significant, and
there were no significant differences
on any demographic variable.

A total of 166 participants (67 per-
cent) completed the four-week study.
The most frequent reason for prema-
ture discontinuation was withdrawal
of consent (25 patients in the antipsy-

chotic monotherapy group and 12 in
the combination therapy group). Sev-
en patients discontinued their partic-
ipation because of treatment-emer-
gent adverse effects, including two
patients each in the olanzapine group
(abnormal liver function test results
and asthma), the olanzapine and di-
valproex group (hyperglycemia and
rash), and the risperidone and dival-
proex group (dyspepsia and flank
pain) as well as one patient in the
risperidone group (somnolence and
hypotension).

Mean scores on the PANSS hostili-
ty item are summarized in Table 1.
Mean hostility scores at baseline were
2.7±1.26 for antipsychotic monother-
apy and 2.8±1.33 for combination
therapy with the antipsychotic and di-
valproex (possible scores on the item
range from 1 to 7). The differences
among treatment groups in baseline
mean scores on the PANSS hostility
item was not statistically significant.
Mean changes from baseline to day 3
demonstrated an improvement of
.1±.98 for the monotherapy group
and .4±.95 for the combination thera-
py group. Mean changes from base-
line to day 7 were an improvement of
.3±1.04 for the monotherapy group
and .7±1.26 for the combination ther-
apy group. Combination therapy was
associated with significantly greater
antihostility effects at days 3 and 7
compared with antipsychotic
monotherapy (ANOVA p=.028 and
.007, respectively; for ANCOVA see
Table 1 and explanation below).

Effect sizes for this improvement
(an estimate of the magnitude of
treatment effect when variability
within groups is controlled for) were
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Mean±SD baseline scores and changes from baseline on the hostility item of the Positive and Negative Syndrome Scale

Combination 95% CI for
Time point Monotherapy therapy Difference the difference pa

Baseline 2.7±1.26 2.8±1.33 –.1 –.21 to .42 .513
Change to day 3 –.1±.98 –.4±.95 –.3 –.55 to –.03 .027
Change to day 5 –.2±1.07 –.4±1.27 –.2 –.46 to .15 .317
Change to day 7 –.3±1.04 –.7±1.26 –.4 –.69 to –.09 .011
Change to day 10 –.4±1.08 –.5±1.32 –.1 –.38 to .23 .632
Change to day 14 –.5±1.17 –.6±1.44 –.1 –.46 to .22 .493
Change to day 21 –.5±1.24 –.6±1.31 –.1 –.35 to .31 .910
Change to day 28 –.6±1.27 –.6±1.48 0 –.36 to .37 .973

a Analysis of covariance



calculated by dividing the treatment
difference for mean change from
baseline by the pooled standard devi-
ation and were .10 and .42 for
monotherapy and combination treat-
ment, respectively, at day 3 and were
.29 and .56, respectively, at day 7.
(Generally, a small effect size is about
.2, a moderate effect size about .6, and
a large effect size about 1.2). When
PANSS items that reflect delusional
thinking, presence of a formal thought
disorder, or hallucinations at baseline
were introduced as a covariate, the re-
sults remained statistically significant
(p=.027 and .011, respectively).

No statistically significant differ-
ences were noted at days 5, 10, 14, 21,
or 28. When repeated measures were
used for the period day 1 through day
7, the advantage of combination ther-
apy over monotherapy remained sta-
tistically significant when no covari-
ates were used (p=.002) or when the
covariates of baseline delusional
thinking, presence of a thought disor-
der and hallucinations (p=.005), or
change over time in delusional think-
ing, thought disorder, and hallucina-
tions (p=.027) were used. Similarly,
the advantage of combination therapy
over monotherapy remained statisti-
cally significant when the covariates
of baseline Barnes Akathisia Scale
scores (p=.002), somnolence (p=
.005), ethnicity (p=.002), or use of lo-
razepam, chloral hydrate, ben-
ztropine or propranolol (p=.002 to
.003) were used. Statistical signifi-
cance for the antihostility effect of ad-
junctive divalproex was not seen be-
yond the first week of treatment, but
there was a trend toward a difference
between combination treatment and
antipsychotic monotherapy when re-
peated measures were used over the
period day 1 through day 28 (p=.078).

Of note, the frequency of use of lo-
razepam, chloral hydrate, and zolpi-
dem did not differ between the
monotherapy and combination treat-
ment groups (62 percent and 59 per-
cent, respectively, used at least one of
these agents during the course of the
study). Lorazepam was used by 62
patients (52 percent) in the
monotherapy group and by 60 pa-
tients (49 percent) in the combina-
tion therapy group, at an average
dosage (in milligrams) of 1.8±.9 and

1.8±.6, respectively, for an average of
5.8±5.8 and 5.3±4.8 times, respec-
tively, during the course of the trial.
None of these differences was statis-
tically significant.

Discussion
Although the literature contains a
number of retrospective reports, this
is the first double-blind randomized
clinical trial to demonstrate the ad-
vantage of adjunctive divalproex for
schizophrenia and hostility. The ef-
fect of adjunctive divalproex on hos-
tility appears to be independent of
antipsychotic effect on other PANSS
items that reflect delusional thinking,
presence of a formal thought disor-
der, or hallucinations. Moreover, the
findings were essentially unchanged
when the analysis was repeated to as-
sess the possible confounds of
akathisia; sedation; adjunctive use of
lorazepam, chloral hydrate, or zolpi-
dem; and ethnicity. The method used
in this study is similar to that de-
scribed in a report on the effects of
clozapine, risperidone, olanzapine,
and haloperidol on hostility (7), the
results of which were validated when
a separate analysis of overt acts of ag-
gression was conducted (18). In that
study, clozapine was associated with a
significantly greater antihostility ef-
fect than either haloperidol or risperi-
done and with a lower total aggres-
sion score, as measured by summing
up weighted scores obtained by using
the Overt Aggression Scale for all in-
cidents over time. 

Although a statistically significant
difference was observed between
monotherapy and combination thera-
py at days 3 and 7, this effect was not
evident at day 5. We used the statisti-
cal technique of repeated measures
to demonstrate the statistically signif-
icant advantage of combination thera-
py over monotherapy for the period
of baseline through day 7. The re-
peated-measures technique has the
advantage of controlling for subject
heterogeneity (individual differ-
ences). Nevertheless, the mean dif-
ference in decrease in the PANSS
hostility item between the combina-
tion and monotherapy treatment
groups at day 7 was small (.4).

An important limitation of this
study was that the study participants

were not specifically selected because
of a history of severe aggressive and
hostile behavior, although partici-
pants had to meet certain minimum
requirements regarding acuity of
symptoms at baseline; their average
baseline scores were accordingly low.
Another limitation was that we had
only one outcome measure for a com-
plex behavior. This approach is differ-
ent from using PANSS factors com-
prising several different PANSS items
(19), but similar results (statistically
significant changes from baseline lev-
els detected at days 3 and 7) were ob-
tained when we measured the effect
of time on changes in the sum of the
PANSS items for poor impulse con-
trol, tension, hostility, uncooperative-
ness, and excitement.

In addition, the atypical antipsy-
chotics used in the trial may be asso-
ciated with antihostility effects of
their own, leaving the possibility that
the effects of the combination of typ-
ical antipsychotics and divalproex
may be more pronounced than what
was demonstrated in this trial with
the combination of olanzapine or
risperidone with divalproex. Such dif-
ferences can be tested in future stud-
ies by directly comparing the effect of
olanzapine (or risperidone) plus di-
valproex with that of haloperidol plus
divalproex. Unexplored are any dif-
ferences between the effects of olan-
zapine and of risperidone. The study
was powered to detect differences
between monotherapy and combina-
tion therapy but not differences
among the four separate treatment
groups.

The effect on hostility appeared to
differentiate combination therapy
from monotherapy only during the
first week of treatment. The use of
adjunctive rescue medications such as
lorazepam, zolpidem, and chloral hy-
drate was similar among the treat-
ment groups (including dosage, num-
ber of days used, and percentage of
patients using these agents) (17), and
when controlled for in our analysis—
by presence or absence—did not af-
fect our findings.

Untested is the possibility that a
higher dosage of olanzapine would
have resulted in a stronger effect of
monotherapy, as suggested by a re-
cent report of a rapid escalating
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dosage strategy for olanzapine (20).
It needs to be noted that it is during

the initial week of treatment that as-
saults can commonly take place.
Speed is of the essence in the control
of hostile behaviors. Violent or threat-
ening behavior is a frequent reason
for admission to a psychiatric inpa-
tient facility, and that behavior may
continue after the admission. Binder
and associates (21) reported that dur-
ing the first 24 hours after admission
to a locked university-based psychi-
atric inpatient unit, nine (10 percent)
of 87 patients with schizophrenia
physically attacked another person,
and 37 (43 percent) engaged in fear-
inducing behavior, such as verbal at-
tacks, threats to attack, or attacks on
objects. The age and gender distribu-
tions of these patients were not dis-
similar to those of the patients en-
rolled in our study. Lengths of stay
and behaviors occurring after 24
hours were not reported. 

Ideally, studies of putative antiag-
gressive agents should be conducted
among persons who have been spe-
cially selected on the basis of their ag-
gressive behavior and in a double-
blind manner with randomized treat-
ment assignment. This approach is
operationally difficult because of the
relative rarity of aggressive events and
subsequent need for a large sample
and lengthy baseline and trial peri-
ods, selection and consent bias, and
practical barriers such as the need for
a specialized inpatient unit designed
to manage this type of challenging pa-
tient population (22).

Our clinical trial used the delayed-
release formulation of divalproex
sodium. Aside from tolerability is-
sues, the valproic acid formulation
may be expected to provide similar
efficacy. The average dosages of dival-
proex achieved were approximately
2,300 mg a day, resulting in plasma
concentrations of valproate of ap-
proximately 100 micrograms per mil-
liliter. It is not known whether lower
dosages would be as efficacious in re-
ducing hostility or whether higher
dosages would be more efficacious.
The appropriate dosage for an indi-
vidual patient may also vary and may
require further adjustment in the
event of side effects. It is anticipated
that future studies will use an extend-

ed-release formulation of divalproex
sodium that can be administered
once a day (23).

Conclusions
To our knowledge, this is the first
study to compare the antihostility ef-
fects of adjunctive divalproex among
patients with schizophrenia in a ran-
domized, double-blind clinical trial.
The pattern of results from this post
hoc analysis indicates that adjunctive
divalproex may be a helpful augmen-
tation strategy in reducing hostility.
This antihostility effect appears to be
independent of the effects on other
symptoms of psychosis. However, this
differential effect was seen only in the
first week. Further double-blind, con-
trolled research on the use of dival-
proex in reducing hostility among pa-
tients with schizophrenia is needed. ♦
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