
Abstract. – BACKGROUND: Previous stud-
ies have shown a high prevalence of aggressive
behavior in abstinent heroin users who are on
methadone maintenance therapy (MMT) com-
pared with healthy controls. Some studies sug-
gest that olanzapine and valproate may be effec-
tive in managing aggressive behavior and pre-
venting a relapse of substance misuse in pa-
tients on methadone regime.

AIM: The aim of the present study was to eval-
uate and compare the effectiveness of these med-
ications in the management of aggressive behav-
ior and prevention of relapse in patients main-
tained on methadone.

PATIENTS AND METHODS: Two hundred and
one patients on MMT were randomized into two
treatment groups of olanzapine (2.5-15 mg) and
sodium valproate (600-1000 mg). Both groups were
treated for 12 weeks. Patients visited the clinic
twice weekly to receive medication. Patients’ urine
samples were screened for trace of any illicit sub-
stances on each visit. Upon each consultation, the
clinicians, using overt aggression scale-modified
version (OAS-M), assessed the degree and fre-
quency of aggressiveness in each patient.

RESULTS: Fifty three patients completed the tri-
al. Both medications significantly reduced the
overt aggression and subscales of irritability, ag-
gression and suicidality. Improvement was more
pronounced in the group treated with olanzapine.
The mean percentages of positive urine samples
for morphine, cannabis and methamphetamine
abuse for the 12 weeks period of the study were
not significantly different between the two groups.

CONCLUSIONS: Both olanzapine and sodium
valproate are useful as an adjunctive agent in re-
ducing aggressive behavior in heroin dependent
individuals who are on MMT, but the beneficial
effect of olanzapine was greater than sodium
valproate in this respect.
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Introduction

The World Drug Report indicates that Iran
ranks first in the world as regards illicit drug
abusers’ encounter with criminal justice system
and at least 2.8% of the adult population aged 15-
64 are opiate abusers1. Twenty-five tons of hero-
in, worth more than 5 billion dollars in the local
market, was consumed in the country in 20022.

Agitation or aggressive behavior mostly as a
consequence of serious mental disorder and co-
morbid substance misuse constitutes around 10%
of the reasons for use of emergency services
worldwide3. Data from previous studies have
demonstrated that even medicated-heroin depen-
dent patients are more aggressive than healthy
individuals4. Genetic studies suggest a relation-
ship between biological agents underlying pre-
disposition to substance abuse and factors associ-
ated with aggression and violence4.

Although there is no definite evidence to
demonstrate whether second generation antipsy-
chotics are useful means for improving addictive
behavior, the use of these agents in the manage-
ment of aggression has been increased signifi-
cantly over the past few years.

Some findings5 suggest that olanzapine may be
more effective than first generation antipsychotics
in the control of aggressive behavior in non-psy-
chotic, aggressive and violent patients with brain
injury, intellectual disability, personality disor-
ders, substance use disorders and senile dementia.

In an observational-open clinical study, Gerra
et al6 compared the anti aggressiveness effects of
olanzapine with selective serotonin reuptake in-
hibitors (SSRIs) and benzodiazepines among pa-
tients with heroin dependency who had partici-
pated in opioid-agonists maintenance treatment
regime. They showed that olanzapine may be
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Subjects
Four hundred and four subjects were selected

from patients who were attending MMT Clinics
in the city of Sari, north of Iran, between Jun
2009 and Jun 2010. All patients aged 18-55 years
with a history of heroin dependency (according
to DSM-IV-TR criteria), entering MMT, were in-
cluded to take part in the study.

Exclusion criteria were comorbid bipolar dis-
order, schizophrenia or any other psychiatric dis-
order (DSM-IV-TR Axis I), diabetes mellitus or
impaired glucose tolerance test [fasting blood
glucose (FBG) > 110], dyslipidemia (total cho-
lesterol > 200 or triglycerides > 300), chronic
liver disease (or serum aminotransferases greater
than three times the upper limit), abnormality in
complete blood count (CBC) or platelets, female
patient of childbearing potential without ade-
quate contraception and pregnant women, any
history of adverse drug reaction and positive
urine test for morphine from at least 1 month be-
fore the onset of the study.

Out of 404 patients who were approached, 201
met the criteria and were registered for the trial;
46 patients refused to participate in the study, 42
persons had a history of only indigenous opium
(not heroin) dependency, 80 individuals were un-
able to maintain abstinence, and 39 patients had
a history of medical or psychiatric disorders.

The trial was conducted in compliance with
the Ethical Principles for Medical Research In-
volving Human Subjects of Helsinki Declara-
tion17. Ethical approval for the study was ob-
tained from the Ethical Committee of Mazan-
daran University of Medical Sciences. Written
informed consent was obtained from every pa-
tient prior to enrollment in the trial.

Assessment Tools
All subjects were assessed with the Structured

Clinical Interview for DSM-IV-TR Axis I disor-
ders (SCID-I) and the Structured Clinical Inter-
view for DSM-IV-TR Axis II personality disor-
ders (SCID-II). Most of the patients were previ-
ously known to Methadone Maintenance Treat-
ment centers and, therefore, their previous diag-
noses had been documented in the case files.
Baseline body weight, liver aminotransferases,
CBC, FBG, serum triglycerides and cholesterol
level were measured at the beginning of the study.

Patients who met the inclusion criteria and
agreed to participate (n=201) were randomly as-
signed to two groups; patients in one group
(n=101) received olanzapine (2.5-15 mg) plus

useful as an adjunctive agent in reducing aggres-
sion and hostile behavior in non-psychotic heroin
dependent patients during maintenance therapy,
but it seemed ineffective in improving prognosis
in terms of addictive behavior and relapse risk.

Littreil et al7 evaluated the efficacy and safety of
olanzapine in schizophrenic patients with comor-
bid substance abuse in a prospective open-label tri-
al. The results indicated that olanzapine improved
psychopathology and hopefulness. They concluded
that benefits observed with olanzapine may con-
tribute to the patients’ substance abuse remission.

Darke et al8 suggested that clozapine is similar to
olanzapine, in reducing rate of substance abuse,
specifically alcohol use, in psychotic patients.
Hutchinson et al9 showed that olanzapine in com-
parison with cyproheptadine reduced craving for al-
cohol but only after exposure to alcohol cues. They
also showed10 that olanzapine attenuated cue-elicit-
ed craving for tobacco. According to Jariani et al11,
olanzapine and sertraline were effective in amelio-
rating symptoms of depression, anxiety and aggres-
sion, sensitivity in interpersonal relationship and re-
ducing obsessive symptoms, pessimistic behaviors
and somatization disorders in patients with a diag-
nosis of personality disorder receiving MMT.

Drugs that target specific receptor subtypes at
GABAergic synapses are one of the most promising
for the management of aggressive, defensive and
submissive behavior patterns12. Administration of
GABA has been shown to induce a marked reduc-
tion of opiate withdrawal symptoms in both heroin
and methadone-dependent subjects13. The GABA
enhancer valproate which has low abuse liability and
few side effects, requires infrequent dosing, has been
shown to relieve withdrawal symptoms, and prevents
relapse to substance use disorder14. Valproate may be
useful in the management of irritability, agitation, ag-
gressiveness, self-mutilating behavior and mood
problems in patients with central nervous system dis-
eases such as head trauma, epilepsy, dementia, bor-
derline personality disorder, and alcohol abuse15,16.

The aim of the present study was to evaluate
and compare the possible effectiveness of olan-
zapine and sodium valproate in the management
of aggressive behavior and relapse rates in pa-
tients who were on MMT.

Patiens and Methods

This study was a randomized triple blind clini-
cal trial. The patients, raters and statistician were
blind to the study.
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placebo of sodium valproate and patients in the
other group (n=100) were treated with sodium val-
proate (600-1000 mg) plus placebo of olanzapine.

Details of aggressive behaviors, including ver-
bal aggression, aggression against objects, others
and self, global and subjective irritability, and
suicidality (suicidal ideation and behavior, intent
of attempt and lethality of attempt) were record-
ed using the Overt Aggression Scale-Modified
(OAS-M) first at baseline and then weekly until
week 12. During the 12 weeks of the study, urine
samples were randomly screened for morphine
(twice weekly), methamphetamine (once a week)
and cannabis (once monthly). Clonazepam was
available as needed for insomnia. Patients were
not allowed to use any other drug or substance.

The OAS-M is a valid and reliable 25-item clini-
cian-administered, semi-structured interview, which
has been designed to assess aggressiveness in outpa-
tients. OAS-M evaluates the severity, frequency,
and type of aggressive behavior. The scale includes
three overall domains: Aggression, Irritability, and
Suicidality18. OAS-M was translated into Persian by
the research team. The face and content validities of
the questions were evaluated and some modifica-
tions were implemented. Reliability of the Persian
version of OAS-M was extremely high (intra-class
correlation coefficient = 0.995).

Statistical Analysis
For an alpha at 0.05 and a beta at 0.3, a power

calculation revealed that a total of 50 participants
were required. Statistical Package for the Social
Sciences version 16 (SPSS Inc., Chicago, IL,
USA) was used for data analysis. Repeated mea-
sure analysis of Variance was used for comparing
OAS-M scores of two groups (factor) over 12
weeks. For comparing effects of factor and time of
measurement, the post hoc method was applied
and for controlling the differences in the baseline,
baseline measures were entered as covariate. Pa-
tients were compared at baseline on demographic
characteristics using chi-square test for categorical
variables and t test for continuous variables.

Results

Out of 404 (402 males and 2 females) individ-
uals screened to take part in the study, 201 (all
male) met the study criteria (Figure 1).

There were no statistically significant differ-
ences in socio-demographic or baseline clinical
characteristics, and the type, route and amount of

substance abuse except in duration of heroin de-
pendency prior to participation in the study be-
tween the two groups (Tables I, II and III). Pa-
tients in olanzapine group reported 22.5 months
of dependency, compared with 38.7 months in
sodium valproate group (p < 0.014). There was
no statistically significant difference in personal-
ity disorders profile between the two groups (p =
0.754, χ2 = 1.903). In both groups the most com-
mon personality disorders identified were antiso-
cial and borderline personality disorders.

Of 28 patients in olanzapine group, 9 patients
received olanzapine 2.5 mg/day, 17 patients re-
ceived 5 mg/day and 2 patients received 15
mg/day. Of 25 patients in valproate group, 8 pa-
tients were treated with sodium valproate 600
mg/day, 16 patients were treated with 800 mg/day
and 1 patient was treated with 1000 mg/day.

There were no significant differences between the
two groups in the mean doses of methadone con-
sumption (Table IV), However, use of clonazepam
for insomnia in valproate group was significantly
higher than its use in olanzapine group (p < 0.001).

OAS-M total score decreased significantly in
both treatment groups (p < 0.0005). Analysis re-
vealed a statistically significant difference be-
tween the two groups in OAS-M total scores (p <
0.043, F=4.34). Olanzapine was superior to val-
proate in reducing OAS-M total score.

Also, OAS-M aggression, irritability, and sui-
cidality subscales scores decreased significantly
in both treatment groups in patients who re-
mained on treatment (p < 0.0005, p < 0.0005,
and p < 0.015 respectively) (Table V). Analysis
revealed a statistically significant difference be-
tween the two groups in aggression subscale
score (p < 0.038, F=4.53) Olanzapine was supe-
rior to valproate in reducing aggression subscale
score (Figure 2). There were no significant dif-
ferences between the two groups in irritability
and suicidality subscales scores (p < 0.186,
F=1.79 and p < 0.748, F=0.10 respectively).

The mean percentage of positive urine tests for
morphine, cannabis, and methamphetamine dur-
ing the 12 weeks trial was 19.9%, 30.5%, and
14.2% in olanzapine group and 14.7%, 33.8%,
and 16.1% in sodium valproate group respective-
ly. There were no statistically significant differ-
ences in morphine, cannabis, and methampheta-
mine use between the two groups (p < 0.29, p <
0.10, and p < 0.27 respectively).

Treatment with olanzapine or sodium val-
proate did not render patients to any serious ad-
verse effects.
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Figure 1. CONSORT Diagram. Hcv Ab = Hepatitis C Virus Antibody; Hbs Ag = Hepatitis B Surface Antigen; LFT = Liver
Function Tests; OCD = Obsessive Compulsive Disorder; BMD = Bipolar Mood Disorder; MDD = Major Depressive Disorder;
PTSD = Post Traumatic Stress Disorder.
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this area to the cortex and limbic system, like nu-
cleus accumbens have been particularly found to
play a major role in substance use disorders19.
The euphoric effect of morphine is attributed to
its action on D2 and D3 receptors20. Therefore,
one would expect olanzapine, a D1, D2, D3 and
D4 receptors antagonist, to attenuate the symp-
toms of craving and relapse of heroin abuse.

Discussion

The main neurotransmitters involved in the
development of substance use disorders are opi-
oid, catecholamines (specially dopamine) and
GABA. The ventral tegmental area (VTA) con-
tains dopaminergic neurons is the most important
area in this respect. The neurons projecting from
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Olanzapine group Sodium valproate
(n = 28) (n = 25) p-value

Age (years) 30.11 ± 5.53 29.16 ± 6.09 < 0.56
Mean socioeconomic status score 11.79 ± 2.45 12.16 ± 3.13 < 0.63
Heroin dose (g) 1.75 ± 1.03 1.90 ± 0.85 < 0.59
Duration of dependency (months) 22.50 ± 21.20 38.70 ± 25.40 < 0.014
Forensic history 11 (39.3%) 12 (48%) < 0.37
History of abstinence 21 (75%) 21 (84%) < 0.42
Unemployed 5 (17.8%) 8 (32%) < 0.21
Married 19 (67.8%) 15 (60%) < 0.47
Primary and secondary schools education 15 (53.6%) 13 (52%) < 0.29
Intra venous user 2 (7.1 %) 3 (12%) < 0.24
Baseline total OAS-M scores 11.19 ± 6.18 11.50 ± 5.19 p < 0.85
No axis II disorders 10 (35.7%) 8 (32%) < 0.75
Mixed personality disorder 4 (14.3%) 5 (20%) < 0.75
Antisocial personality disorder 4 (14.3%) 6 (24%) < 0.75
Borderline personality disorder 7 (25%) 5 (20%) < 0.75
Histrionic personality disorder 3 (10.7%) 1 (4%) < 0.75
History of psychiatric visit 5 (17.9%) 2 (8%) < 0.29

Table I. Baseline socio-demographic and clinical characteristics of the two groups.

Olanzapine group Sodium valproate group

Included in Completed Included in Completed
the study % the study % the study % the study % p-value

Opium
Oral 19.7 25 15.3 16 p < 0.742
Smoking 24.7 28.6 24.7 20 χ2 = 0.59
No 55.6 46.4 60 64
Heroin
Intravenous 17.3 7.1 20 12 p < 0.546
Smoking 82.7 92.8 80 88 χ2 = 0.37
Cannabis
Yes 38.3 32.1 42.4 48 p < 0.239
No 61.7 67.9 57.6 52 χ2 = 1.34
Alcohol
Yes 5 10.7 15.3 16 p < 0.570
No 95 89.3 84.7 84 χ2 = 0.32
Methamphetamine
Yes 18.5 14.3 28.2 20 p < 0.580
No 81.5 85.7 71.8 80 χ2 = 0.31
Other (Benzodiazepines)
Yes 7.4 0 8.2 8 p < 0.127
No 92.6 100 91.8 92 χ2 = 2.33

Table II. Different types of illegal substances used by patients in two groups.

Olanzapine and sodium valproate for treatment of aggressive patients in MMT
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Valproate anti-aggressive mechanisms of action
have not been specifically identified. Valproate
enhances brain GABA levels through activation
of GABA decarboxylase and inhibition of GA-
BA transaminase21. Substances that target specif-

Other studies15,16 have shown that irritability,
excitement, aggression and lability of mood may
respond to valproate treatment. Divalproex has
also been evaluated in the treatment of alcohol
withdrawal and alcohol relapse prevention16.



Olanzapine group N = 28 Sodium valproate group N = 25 p-value

Opium (g) 3.83 ± 2.01 4.22 ± 1.85 p < 0.64
t = –0.47

Heroin (g) 1.75 ± 1.03 1.90 ± 0.85 p < 0.59
t = –0.55

Cannabis (g) 1.17 ± 0.41 1.60 ± 0.69 p < 0.19
t = –1.37

Methamphetamine (g) 1.00 ± 0.22 0.50 ± 0.58 p < 0.19
t = 1.44

Table III. Mean dose of substance used in two groups.

Olanzapine N = 28 Sodium valproate N = 25 Total N = 53
Month mean ± SD mean ± SD mean ± SD

1st 9.27 ± 4.54 11.04 ± 4.48 10.10 ± 4.55
2nd 5.23 ± 2.71 6.44 ± 3.19 5.80 ± 2.98
3rd 2.45 ± 1.73 3.90 ± 1.97 3.13 ± 1.97

Olanzapine group N = 28 Sodium valproate group N = 25 p-value

Methadone dose (mg) 47.50 ± 20.75 58.20 ± 21.55 < 0.07
Clonazepam use n (%) 10 (35.7%) 20 (80%) < 0.001

Table IV. Mean methadone dose and percentage of clonazepam prescription in the two treatment groups.

Table V. Total Overt Aggression Scale-Modified (OAS-M) scores in two groups.

Figure 2. Comparison of mean ag-
gression subscale scores between the
two treatment groups.
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and a D4 receptor antagonist, reduces substance
and alcohol abuse. Olanzapine resembles clozap-
ine structurally. However, an important advantage
of this drug is lack of a halogen, which has been
implicated in agranulocytosis. Olanzapine has also
been evaluated in the treatment of cocaine abuse
in patients who are on MMT24,25.

Other data7,26,27, mainly based on open studies
or case series, suggest superior efficacy for atypi-
cal antipsychotics (aripiprazole, clozapine, olan-
zapine, quetiapine, risperidone) with regard to
ameliorating psychopathological symptoms, re-
duced craving and greater reduction of substance
use and aggression compared with conventional
antipsychotics. Kesler et al28 have shown signifi-
cantly lower occupancy of VTA dopamine D2
and D3 receptors in olanzapine-treated patients
compared to haloperidol-treated individuals. This
finding is against the previous hypothesis that
VTA D2 and D3 receptors contribute to the eu-
phoric effects of morphine and development of
substance dependency20. Therefore, it is possible
that D1 and especially D4 receptors are responsi-
ble for superiority of olanzapine to haloperidol.
However, even this hypothesis cannot explain
the similar effects of olanzapine and valproate,
which has no effect on these dopamine recep-
tors29. This means that olanzapine and valproate
reduce aggression and substance use, via two dif-
ferent mechanisms.

Limitation of the Study
To demonstrate true efficacy, it is better to use

a placebo. It is possible that the appearance of
aggressive behavior may decrease over time.
However, it would be very difficult to use a
placebo to treat aggressive behavior in the cur-
rent study.

Treatment outcome was assessed for 12
weeks. Therefore, long-term effects of these psy-
chotropic medications in this population are un-
known. The absence of biomarkers for assess-
ment of adherence to olanzapine or sodium val-
proate is another limitation of the study.

Patients with positive urine samples for illicit
drugs were not dropped out from the study and
as one can expect, this could have created bias as
these substances can increase the frequency and
duration of aggressive behaviors. However, these
limitations existed for both groups. Furthermore,
drug and alcohol abuse, even in excessive
amounts, does not invariably lead to aggressive
behavior. Some patients might have had aggres-
sive traits well before getting into the habit of

ic receptor subtypes at GABAergic synapses are
most promising for the selective modification of
aggressive behavior patterns12.

Some evidence suggests an inhibitory role of
GABA in olfactory bulbs in the modulation of
aggression and aggressive behavior22. Kosten and
Kosten14 have shown that the GABA enhancer
valproate is the ideal medication for the treat-
ment of bipolar patients with co-morbid sub-
stance use disorder, because of its low potential
for abuse, infrequent dosing, tolerability and bet-
ter side effect profile.

In the present study, both olanzapine and sodium
valproate were useful as an adjunctive agent in re-
ducing total score of overt aggression in heroin de-
pendent individuals during MMT. Olanzapine was
more effective than sodium valproate in reducing
the score on aggression subscale. But there were no
significant differences between two groups in irri-
tability and suicidality subscales scores.

The results of the present study were compati-
ble with the outcome of the studies conducted by
Gerra et al6 and Jariani et al11 in demonstrating
the anti-aggressive effects of olanzapine in non-
psychotic substance abusers receiving MMT.
The anti-aggressive effect of valproate in the pre-
sent research was similar to its effect identified
by Siddhartha et al15.

Rate of clonazepam prescription in olanzapine
group was significantly lower in comparison to its
usage in sodium valproate group, which was expect-
ed, considering the sedative effect of olanzapine.

The mean percentages of positive urine sam-
ples for morphine, cannabis and methampheta-
mine were not significantly different between the
two groups. This was similar to the findings of
the study by Gerra et al6, which showed that the
results of the urine screening for substances were
not significantly different between the two treat-
ment groups (olanzapine versus SSRI plus clon-
azepam). But in another study from the same Au-
thors23, negative urine samples and treatment re-
tention rates were significantly higher in patients
treated by olanzapine than those treated by
haloperidol.

Previous studies9,10 have shown that olanzapine
(a potent D4, D2, 5-HT2 and H1 antagonist) in
comparison to cyproheptadine (a powerful 5-HT2
and H1 antagonist) could reduce craving for alco-
hol and tobacco; an effect which has been reported
in cocaine dependent patients too24,25, and can be
attributed to the effect on D2 and D4 receptors.

Recent clinical data8 have suggested that cloza-
pine, an atypical antipsychotic like olanzapine,
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abusing illicit substances. Indeed, higher baseline
concentrations of plasma adrenocorticotropic
hormone, cortisol, norepinephrine and epineph-
rine levels are not correlated with the extent of
heroin exposure and aggressiveness levels. Some
Authors4 conclude that aggressive responses are
related more to monoamine levels and personali-
ty traits than to the action of opioid agonists.

Another limitation of the present investigation
is that the two study groups were not matched
based on the duration of heroin dependency. Da-
ta from previous researches4,30 studies have
shown high levels of aggressiveness in
methadone maintenance patients compared with
healthy controls, but aggressiveness correlated
with personality traits and neuroendocrine mea-
sures rather than with the methadone dosage or
the duration of heroin dependency. Thus, the dif-
ference in duration of heroin use does not con-
found the results. It should be mentioned that in
our study the treatment groups were similar in
the patterns of personality disorders and mean
dose of methadone and heroin use.

The use of clonazepam in higher dose in val-
proate group is somewhat problematic for inter-
pretation of the results. Clonazepam abuse is very
common in these patients, with interference on the
level of aggressiveness. Clonazepam abuse can
provoke paradoxical effect with increase of ag-
gressiveness rather than sedation.

Craving for illicit substances was not directly as-
sessed in this study. The fact that significant differ-
ences in relapse rate between the two groups were
not found may be an indirect indicator of craving
for these substances.

In spite of these limitations, both olanzapine
and sodium valproate in combination with MMT
seem to be safe and helpful in reducing aggres-
siveness and relapse rate in non-psychotic pa-
tients with a history of heroin dependency. How-
ever, the atypical antipsychotic olanzapine seems
to be superior to valproate in this regard. More-
over, olanzapine has an extra beneficial effect of
improving insomnia.

Conclusions

These findings demonstrate the importance of
undertaking future randomized controlled trials
of enough duration to evaluate the long-term
beneficial effects of these two psychotropic med-
ications in controlling aggressive behaviors in
patients with substance misuse.

––––––––––––––––––––
Acknowledgements
The authors would like to thank the Drug Control Head-
quarters and the Research Vice-Chancellor of Mazandaran
University of Medical Sciences for securing a research grant
for this study. Authors are also grateful to Dr Shahzad
Mazandarani and Dr Mohammad-reza Motamedi for their
contribution to this project and to Dr Abdolreza Ashtari
Kiani for his helpful comments and suggestions.

References

1) UNITED NATIONS OFFICE ON DRUGS AND CRIME (UN-
ODC). (2005). World Drug Report 2005 (UN Pub-
lication No. E.05.XI.10 ISBN 92-1-148200-3). Vi-
enna: UNODC.

2) IRAN DRUG CONTROL HEADQUARTERS. (2005). Eco-
nomics of drug abuse in Iran in Persian]. Tehran:
DCHQ.

3) RAVEENDRAN NS, THARVAN P, ALEXANDER J, ADAMS CE.
Rapid tranquillisation in psychiatric emergency
settings in India: Pragmatic randomized controlled
trial of intramuscular Olanzapine versus intramus-
cular Haloperidol plus Promethazine. Br Med J
2007; 335(7625 ): 865.

4) GERRA G, ZAIMOVIC A, RAGGI MA, MOI G, BRANCHI B,
MORONI M, BRAMBILLA F. Experimentaly induced ag-
gressiveness in heroin-dependent patients treat-
ed with Buprenorphine: comparison of patients
receiving methadone and healthy subjects. Psy-
chiat Res 2007; 149: 201-213.

5) KRISHNAMOORTHY J, KING BH. Open-label olanzapine
treatment in five preadolescent children. J Child
Adol Psychopharmacol 1998; 8: 107-113.

6) GERRA G, DI PETTA G, D’AMORE A, IANNOTA P, BARDIC-
CHIA F, FALORNI F, COACCI A, STREPPRAOLA G, CAMPIONE
G, LUCCHINI A, VEDDA G, SERIO G, MANZATO E, ANTO-
NIONI M, BERTRACCA S, MOI G, ZAIMOVIC A. Effects of
Olanzapine on aggressiveness in heroin depen-
dent patients. Prog Neuropsychopharmacol Biol
Psychiatry 2006; 30: 1291-1298.

7) LITTRELL KH, PETTY RG, HILLIQOSS NM / PEABODY CD,
JOHNSON CG. Olanzapine treatment for patients
with schizophrenia and substance abuse. J Subst
Abuse Treat 2001; 21: 217-221.

8) DRAKE RE, XIE H, MCHUGO GJ, GREEN AI. The ef-
fects of clozapine on alcohol and drug use disor-
ders among patients with schizophrenia. Schizo-
phrenia Bull 2000; 26: 441-449.

9) HUTCHISON KE, WOODEN A, SWIFT RM, MOLEN AS,
MCGEARY J, ADLER L, PARIS L. Olanzapine reduces
craving for alcohol: A DRD4 VNTR polymorphism
by pharmacotherapy interaction. Neuropsy-
chopharmacology 2003; 28: 1882-1888.

10) HUTCHISON KE, RUTTER MC, NIAURA R, SWIFT RM, PICK-
WORTH WB, SOBIK L. Olanzapine attenuates cue-
elicited craving for tobacco. Psychopharmacology.
2004; 175: 407-413.

11) JARIANI M,SAAKI M, BIRJANDI M, AHMADI H, ROUHAN-
DEH M, BADRI-ZADDEH A. Comparison of the effect

M. Zarghami, F. Sheikhmoonesi, S. Ala, J. Yazdani, S. Farnia



Olanzapine and sodium valproate for treatment of aggressive patients in MMT

1081

22) MOLINA V, CIESIELSKI L, GOBAILLE S, MANDEL P. Effects
of the potentiation of the GABAergic neurotrans-
mission in the olfactory bulbs on mouse-killing be-
havior. Pharmacol Biochem Behav 1986; 24: 657-
664.

23) GERRA G, DI PETTA G, D’AMORE A, IANNOTTA P, BARDIC-
CHIA F, FALORNI F, COACCI A. Combination of olanza-
pine with opioid-agonists in the treatment of hero-
in-addicted patients affected by comorbid schizo-
phrenia spectrum disorders. Clin Neuropharmacol
2007; 30: 127-315.

24) BANO, MICO, AGUJETAS, LOPEZ, GUILLEN. Olanzapine
efficacy in the treatment of cocaine abuse in
methadone maintenance patients. Interaction with
plasma levels. Actas Eps Psiquiatri 2001; 29: 215-
220.

25) VÁZQUEZ ML, CASTILLO II, JIMÉNEZ-LERMA JM, BELDARRAIN
JAH, GUTIÉRREZ-FRAILE M. Clinical trial on the use of
olanzapine in reducing the consumption of cocaine
in Methadone Maintenance Programmes. Heroin
Adddict Relat Clin Probl 2009; 11: 21-30.

26) WOBROCK T, SOYKA M. Pharmacotherapy of schizo-
phrenia with comorbid substance use disorder-re-
viewing the evidence and clinical recommenda-
tions. Prog Neuropsychopharmacol Biol Psychia-
try 2008; 32: 1375-1385.

27) KRAKOWSKI MI, CZOBOR P, CITROME L, BARK N, COOPER
TB. Atypical antipsychotic agents in the treatment
of violent patients with schizophrenia and
schizoaffective disorder. Arch Gen Psychiatry
2006; 63: 622-629.

28) KESSLER RM, ANSARI MS, RICCARDI P, LIR, JAYATHILAKE K,
DAWANT B, MELTZER HY. Occupancy of striatal and
extrastriatal dopamine D2/D3 receptors by olan-
zapine and haloperidol. Neuropsychopharmacolo-
gy 2005; 30: 2283-2289.

29) DELVA NJ, BROOKS DL, FRANKLIN M, AL-SAID K,
HAWKEN ER, MERALI Z, LAWSON JS, RAVINDRAN AV. Ef-
fects of short-term administration of valproate on
serotonin-1A and dopamine receptor function in
healthy human subjects. J Psychiatry Neurosci
2002; 27: 429-437.

30) GERRA G, ZAIMOVIC A, MOI G, BUSSANDRI B, MOSSINI
M, BRAMBILLA F. Aggressive responding in absti-
nent heroin addicts: neuroendocrine and person-
ality correlates. Prog Neuropsychopharmacol Biol
Psychiatry 2004; 28: 129-139.

of Olanzapine and Sertraline on patients suffer-
ing from personal i ty disorder, receiv ing
methadone maintenance therapy. Yafteh 2009;
38: 12-19.

12) MICZEK KA, WEERTS E, HANEY M, TIDEY J. Neurobio-
logical mechanisms controlling aggression: pre-
clinical developments for pharmacotherapeutic in-
terventions. Neurosci Biobehav Rev 1994; 18: 97-
110.

13) GALLIMBERTI L, SPELLA M, SONCINI C, GESSA G. Gam-
ma-hydroxybutyric acid in the treatment of alcohol
and heroin dependence. Alcohol, 2000; 20: 257-
262.

14) KOSTEN T, KOSTEN T. New medication strategies for
comorbid substance use and bipolar affective dis-
orders. Biol Psychiatry 2004; 56: 771-777.

15) NADKARNI S, DEVINSKY O. Psychotropic effects of
antiepileptic drugs. Epilepsy Curr 2005; 5: 176-
181.

16) FRYE MA, POST RM. Valproate. biological therapies.
Sadock BJ, Sadock VA. Kaplan & Sadock’s Com-
prehensive text book of Psychiatry, Eight Edition,
vol. 3. Baltimore: Lippincott Williams & Wilkin
2005: page 2762-2763.

17) THE WORLD MEDICAL ASSOCIATION. World Medical As-
sociation Declaration of Helsinki: Ethical princi-
ples of medical research involving human sub-
jects. 59th WMA General Assembly, Seoul, Korea,
October 2008.

18) COCCARO E. OVERT AGGRESSION SCALE-MODIFIED. IN:
RUSH JR AJ, PINCUS HA, FIRST MB, BLACKER D, ENDI-
CUTT J, KEITH SJ, et al. Editors. Handbook of Psy-
chiatric Measures. Washington. DC: American
Psychiatric Press, 2000; pp. 699-702.

19) SADOCK BJ, SADOCK VA. Kaplan & Sadock Synopsis
of psychiatry. Tenth edition. Lippincot Williams &
Wilkins; 2007: p. 387.

20) PARIVASH HAFEZ-AMINI, JAMAL SHAMS, ALI SHABAHANG-
SABER-TEHRANI, HAERI-ROHANI, PARIVAR, BABAPOUR,
SAHRAEi. Olanzapine antagonizes the acquisition
and expression of morphine-induced conditioned
place preference in male and female mice. Physi-
ol Pharmacol 2006; 10: 135-142.

21) GILMAN GA, RUDDON RW, MOLINOF PB. The Pharma-
cological basis of therapeutics. 9th edition. New
York: Mc Graw Hill Co; 1996.


