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Olanzapine and haloperidol for the treatment of
acute symptoms of mental disorders induced by
amphetamine-type stimulants
A randomized controlled trial
Xiaobin Xue, MSa, Yun Song, MDb, Xiaojie Yu, BSc, Qiang Fan, BSd, Jiyou Tang, MDb, Xu Chen, MDe,∗

Abstract
Background: This study aimed to compare olanzapine and haloperidol efficacies in the treatment of acute psychiatric symptoms
due to amphetamine-type stimulants (ATSs).

Methods: The Zelen II design method was used; 124 patients with acute mental disorders due to amphetamine were randomly
divided into olanzapine group (n=63) and haloperidol group (n=61). Then, a 4-week open-label medical therapy was performed.
Clinical Global Impression Scale Item 2 was employed to evaluate the onset time; meanwhile, Brief Psychiatric Rating Scale (BPRS)
was used at baseline and at posttreatment weeks 1, 2, and 4. Moreover, adverse reactions during the treatment were recorded.

Results:Onset time in the olanzapine group was significantly earlier than in the haloperidol group; BPRS scores in the olanzapine
group were significantly lower than haloperidol group values at 1 and 2 weeks of treatment. The overall effective rates had no
statistically significant difference.

Conclusion: Short-term olanzapine and haloperidol treatments had equivalent efficacies in the treatment of acute symptoms of
mental disorders due to ATSs; however, olanzapine administration resulted in relatively earlier disease onset, with less adverse
reactions.

Abbreviations: ATS = amphetamine-type stimulant, BPRS = Brief Psychiatric Rating Scale, CGI-SI = Clinical Global Impression
Scale Item, DA = dopamine.
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1. Introduction

With economic development in China, new drugs related to
traditional drugs, such as opium and heroin, emerge in an endless
stream. Due to the characteristics of new drugs, including
relatively low physical dependence, severe psychological depen-
dence, and strong hallucinogenic and excitatory effects, there
is a tendency that they would replace traditional drugs. The
monitoring data on domestic drug abuse in 2014 showed that
amphetamines count among themost important drugs, accounting
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for about 36.8%, and top new drugs abused, accounting for
70.5%.[1] Harms due to amphetamines show a high incidence
trend[2]; the induced mental disorders not only result in personal
health damage, but also affect social security, such as “drug
driving.” The common symptoms of mental disorders due to
amphetamine include agitation, aggressive behavior, delusions,
hallucinations, anxiety, and depression.[3,4]

Currently, treatment of mental disorders due to amphetamines
is generally symptomatic, with no potent medication available. In
China, the revised version of “The guidelines of Amphetamine
Drug Dependent Diagnosis and Treatment” published in 2009
clearly proposed that antipsychotics could be used to treat
psychiatric symptoms, pointing out that psychological treatment
is a therapeutic option.[5] Meanwhile, studies found that repeated
transcranial magnetic stimulation and electrical shock can also be
used for the treatment of mental disorders.[6,7] A review by
Glasner-Edwards describes in great detail the important role of
antipsychotics in the treatment of psychiatric symptoms due to
amphetamines, while emphasizing the importance of psycho-
therapy and social rehabilitation.[2]

The treatment principle of the Chinese guidelines clearly points
out that olanzapine and haloperidol can be used when psychotic
symptoms, such as hallucinations, delusion, excitement, and
agitation, occur in patients abusing amphetamine.[5] Relevant
clinical studies both in China and abroad have confirmed that
atypical antipsychotics, including olanzapine, aripiprazole,
risperidone, quetiapine, and clozapine, show better efficacy in
the treatment of mental symptoms.[3,8–12] Indeed, Leelahanaj
et al[8] found that olanzapine and haloperidol have better
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therapeutic effects on psychotic symptoms during a 4-week
observation; Yap et al[9] also confirmed that olanzapine has
higher effects in emergency treatment for controlling excitatory
symptoms. Relevant basic studies demonstrated that olanzapine
has neuroprotective and therapeutic effects in an amphetamine-
mediated psychotic animal model.[13,14]

This study aimed to compare the onset times and therapeutic
effects of olanzapine and haloperidol in the treatment of psychosis
induced by ATSs, enriching clinical treatment experience.
2. Subjects and methods

2.1. Subjects

Patients hospitalized from January 2013 toDecember 2013 in the
hospital were enrolled as study subjects. Inclusion criteria were:
age between 18 and 60 years, with positive methamphetamine
urine test; meeting the diagnostic criteria for mental disorders due
to ATSs as defined by the American Society for the Diagnosis and
Statistics of Mental Disorders (4th edition) (DSM-IV); Brief
Psychiatric Rating Scale (BPRS)>35 points at baseline; and
signed informed consent (by the patients or their guardians).
Exclusion criteria were: dependence on other nonamphetamine-
type psychoactive substances; suicidal behavior or serious
suicidal tendency; combined with serious physical illness; a
history of mental illness; serious impulse and self-injury
behaviors; antipsychotic treatment prior to enrollment; allergic
reactions to olanzapine or haloperidol; and pregnancy or
lactation in women. Treatment termination criteria were: serious
adverse reactions; informed consent withdrawal; abnormalities
in laboratory or specific examinations, with the clinician deciding
the unsuitability of the case to continue; lack of treatment
response or disease aggravation after 2 weeks of treatment; and
suicide thoughts or other serious diseases. This study was
reviewed and approved by the ethics committee of the
participating units. Informed consent was obtained from all
individual participants included in the study.
Complete data for a total of 124 patients were collected,

including 63 cases in the olanzapine group (42 males and 21
females), and 61 in the haloperidol group (44 males and 17
females). There was no statistically significant difference in
gender composition between the 2 groups (x2=0.44, P> .05).
Average ages in the olanzapine and haloperidol groups were 29.5
±5.2 and 31.2±6.8 years, respectively; mean disease courses
were 16.4±3.9 and 17.1±5.1 months, respectively, indicating
no statistically significant difference (t=1.29, 1.10, P> .05).
3. Methods

3.1. Design

In this study, the Zelen II design method was used.[15] Through
drawing from previous study results,[10,11] the EpiCalc2000
software was used to preliminarily estimate the sample size of
no less than 108 cases. Consecutive subjects whomet the inclusion
criteria were assigned to groups based on a randomized number
table. Then, consent for olanzapine therapy was obtained from
enrolled subjects of the study group. The medication is open-label.
The flow of participates through this trial was shown in Fig. 1.

3.2. Medication

The study group was administered olanzapine therapy; the initial
dose was 5mg/day, increased to 10mg/day at 7 days, with a dose
2

range of 5 to 20mg/day. The control group received haloperidol
therapy, with an initial dose of 2mg/day, which was increased to
5mg/day at 7 days, with a dose range of 2 to 12mg/day. The dose
was gradually increased according to the tolerance of patients
during the treatment period; the dose could be adjusted at any
time.Moreover, the patients were administered twice daily (noon
and night). The patients were not treated with antipsychotics,
antidepressants, mood stabilizers, and nonspecific anxiolytics.
Clonazepam at 1 to 4mg/day was coadministered at night with
sleep disorder not improving; benzhexol at 2 to 6mg/day was
supplemented in case of extrapyramidal reactions; propranolol at
20 to 60mg/day was used for tachycardia or akathisia; and
vitamin B6 at 30 to 60mg/day should be added for gastrointesti-
nal reactions.
3.3. Evaluation of efficacy and adverse drug reactions

The therapeutic effects were evaluated by BPRS. Including of 5
factors (anxiety and depression, lake of vitality, thinking
problems, activation, and hostile suspicion), BPRS was used to
assess the psychopathological symptoms by psychiatrists who
finished the training and passed the consistency check with a
satisfied result. On the basis of the psychiatrists’ observations and
the patients’ statements, 18 items with scores ranging from 0
(absent) to 7(most severe) were scaled and valued. Efficacy was
determined by the rate of BPRS reduction 4 weeks after
treatment, and reduction rate ≥60% reflected a significant effect;
reduction rate ≥30% was considered to indicate effectiveness.
Clinical Global Impression Scale Item (CGI-SI) 2 was used to
evaluate the onset time, as follows: 0, no evaluation; 1, very
obvious improvement; 2, obvious improvement; 3, improvement;
4, no changes; 5, slight degradation; 6, obvious degradation; and
7, very obvious degradation. All evaluations were performed
based on the changes of clinical symptoms. Onset time was
assessed by the required time to achieve CGI-SI evaluation as
“improvement.” Serious adverse events and abnormal results in
auxiliary examinations with clinical significance were timely
recorded, and their correlations with medicine assessed by
clinicians. For patients with abnormal auxiliary examination
results but without clinical significance, or those with abnormal
auxiliary examination results and clinical significance but with
approval from guardians, treatment could be continued.
Evaluations were performed by 6 psychiatrists with training
regarding the experimental procedure and scale. At the end of the
training, the consistency of BPRS score was r=0.92; that of CGI-
SI was Kw=0.89.

3.4. Statistical methods

SPSS14.0 was used for analyses. General data were assessed by
Chi-square test; group-wise comparison was performed by
independent samples t test; intergroup comparison used t test
for matching samples. Determination of normality and variance
homogeneity was performed before t test; nonparametric test was
performed for data with heterogeneity of variance. Data of the
patients who did not receive olanzapine therapy in the study group
were included. P< .05 was considered statistically significant.

4. Results

4.1. Efficacy

The average onset time was 6.31±1.74 and 9.42±2.08 days in
the study and control groups, in the acute phase (within 4 weeks),



Figure 1. Flow of participates through the trial.
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respectively. Onset occurred in the study group before controls
(Z=4.31, P< .05). At 4 weeks after treatment, total effective
rates (BPRS reduction ≥30%) were 96.1% and 91.5%, in the
study and control groups, respectively; the difference between the
2 groups was not statistically significant (x2=1.12, P> .05).
4.2. BPRS scores before and after treatment

Total BPRS scores and scores of various factors at 1, 2, and 4
weeks after treatment in the study group decreased compared
with baseline values, with statistically significant differences
(P< .05).
In the control group, the score of activation factors at 1 week

after treatment decreased compared with baseline (P< .05).
Except the lack of activation factors, total BPRS scores and scores
of various factors at 2 weeks after treatment decreased compared
with baseline values (P< .05). The total scores and those of
various factors at 4 weeks after treatment decreased compared
with baseline values (P< .05).
Group-wise comparison found that the total BPRS score and

scores of anxiety and depression, as well as the lack of activation
3

factors at 1 and 2 weeks in the study group were all reduced
compared with control values (P< .05). At the end of week 4,
scores of anxiety and depression, lack of activation factors and
thinking disorders were lower in the study group than control
values (P< .05) (Table 1). Changes of total BPRS scores are
shown in Fig. 2.

4.3. Adverse reactions of antipsychotics

The data are summarized in Table 2. During the 4-week
treatment period, there was no serious adverse drug reaction in
the 2 groups. However, the incidence rate of adverse drug
reactions in the study groupwas comparatively lower than that in
the control group, with a statistically significant difference
(P< .01).
5. Discussion

This study found that olanzapine and haloperidol effectively
improved psychotic symptoms due to amphetamines in a short
term. The onset time of olanzapine was earlier, with lower
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Figure 2. Comparison of Brief Psychiatric Rating Scale (BPRS) total scores
between olanzapine group and halperidol group, there are significant difference
at the end of 2 and 4 weeks (P< .05), but no difference at the terminal (P> .05).

Table 1

Brief Psychiatric Rating Scale (BPRS) scores at different time points in the study and control groups.

Groups
BPRS

Anxiety and depression Lack of vitality Thinking problems Activation Hostile suspicion Total score

The study group (n=63)
Baseline 13.9±3.5 6.8±2.7 13.2±3.0 9.4±1.7 17.4±4.1 60.7±6.4
At the end of week 1 9.5±4.2

∗
5.1±1.9

∗
11.5±4.2

∗
7.1±1.5

∗
14.7±5.8

∗
47.9±8.2

∗

At the end of week 2 6.5±3.0
∗

3.7±2.1
∗

9.2±2.9
∗

5.1±1.9
∗

11.5±4.6
∗

36.0±6.7
∗

At the end of week 4 4.8±1.0
∗

2.2±1.4
∗

4.1±3.1
∗

4.0±1.2
∗

7.2±3.3
∗

22.3±5.2
∗

The control group (n=61)
Baseline 14.2±3.9 6.6±2.4 13.0±2.7 9.1±2.1 16.5±3.7 59.4±9.4
At the end of week 1 12.6±2.8

∗∗
6.5±2.9

∗∗
11.2±3.9 7.3±1.9

∗
14.1±4.9 51.7±10.5

∗∗

At the end of week 2 10.5±4.3
∗,∗∗ 5.4±1.8

∗∗
10.1±1.9

∗
5.4±2.1

∗
12.8±5.7

∗
44.2±8.0

∗,∗∗

At the end of week 4 7.5±3.8
∗,∗∗ 3.3±1.5

∗,∗∗ 5.2±3.7
∗,∗∗ 4.2±1.2

∗
7.5±3.5

∗
27.7±5.7

∗

Intergroup comparison:
∗
P< .05, and group-wise comparison:

∗∗
P< .05.
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incidence of adverse drug reactions compared with haloperidol
values. Meanwhile, olanzapine was superior in improving
anxiety and depression, lack of vitality, and thinking disorders.
Mental disorders due to ATSs are widespread in the abuse

population with psychotic symptoms as the main concern.[16]

ATS has broad effects on the central nervous system, which has
an effective role in the dopamine (DA) system.[17] ATS may
confer to drug abusers a sense of strong pleasure by increasing the
release of DA in some areas of the cerebrum; meanwhile, DA
dysfunction in long-term abusers may directly cause other
psychotic symptoms.[17,18] In the clinical diagnosis and treatment
of ATS abusers, studies[19,20] have revealed that ATS drugs
produce effects similar to schizophrenia. In addition, ATS has
significant interference on the 5-HT system in the brain.[21] Mood
changes in patients with acute poisoning or long-term smokers
are correlated with 5-HT dysfunction. Relevant basic research[22]

has demonstrated that ATS causes anxiety and depression,
Table 2

Adverse drug reactions in the study and control groups.

Incidence rate of
adverse drug reactions (n) The top 3 of

The study group (n=63) 42.9% (29) Excessive sedation, 2
The control group (n=61) 72.1% (47) Acute extra pyramida
x2 3.10

∗

∗
P< .01.

4

emotional indifference in humans, and the corresponding
behavioral changes in animals.
Olanzapine is used as an atypical antipsychotic; its functional

receptors are mainly 5-HT2 and D2 receptors, and its affinity to
5-HT2 is greater than that to D2. Related studies found that
olanzapine is more effective in schizophrenia patients with
anxiety and depression.[23] This study also confirmed that
olanzapine had better effects in improving emotional symptoms
such as anxiety and depression at the early stage of treatment.
These effects were better than those of haloperidol, which may be
related to the 5-HT receptor. Olanzapine more pronouncedly
improves psychotic symptoms due to ATS, which is consistent
with previous findings.[8,24] Moreover, it exerted good antipsy-
chotic effects with few extrapyramidal adverse reactions and
better adherence; this may be related to the affinity of D2 receptor
of 60% to 80%.[25]Meanwhile, blockade of olanzapine toM and
H1 receptors may explain the presence of excessive sedation and
constipation.
Haloperidol is a D2 receptor blocker with simple action. This

study found that haloperidol was ideal in improving psychotic
symptoms, but did not significantly improve anxiety and
depression, which may be related to its simple action on D2

receptor. However, with the improvement of psychotic symp-
toms, clinical signs secondary to psychotic symptoms were
gradually alleviated. This difference with olanzapine may be
related to the singularity of its receptor. Meanwhile, we also
found that early beneficial effects of olanzapine on factors such as
anxiety and depression may be correlated with its impact on the
5-HT2A receptor.
In addition, adverse reactions of olanzapine were significantly

fewer than those of haloperidol, which made olanzapine more
easily accepted by the patients despite related excessive sedation
and weight gain.
This study did not include more detailed and quantified

horizontal comparisons for medical doses and degrees of adverse
the most common adverse drug reactions and their incidence rate (n)

3.8% (15) Weight gain, 9.5% (6) Constipation, 7.9% (5)
l reaction, 45.9% (28) Headache, 11.5% (7) akathisia, 8.2% (5)



[13] He J, Xu H, Yang Y, et al. Neuroprotective effects of olanzapine on
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reactions; meanwhile, this trial was also limited by the short
observation time. These limitations will be addressed and
improved in future studies.
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