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Amphetamines are the most widely used
illicit drugs, second only to cannabis, in Great
Britain, Australia, and several countries of Western
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This difference was statistically significant (p=0.02).
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Europe. In the United States, lifetime and current
cocaine use still exceeds the nonmedical use of
amphetamines, but in some parts of the country
methamphetamine use increased significantly in the
1990s and became a matter for serious concern(1).
In the Kingdom of Thailand, the primary drug
abuse problem for centuries was opium dependency.
In the late 1990ûs the abuse of amphetamine type
stimulants superceded the heroin problem and now
accounts for nearly 70 percent of all addictions(2).
The increase in methamphetamine addiction in
Thailand represents a dramatic shift. Similar but
fewer dramatic trends, especially among young
adults, also are being reported throughout China
and Southeast Asia(3).

Amphetamine psychosis is a toxic reaction
closely resembling schizophrenia that may occur
after chronic, short-term, or a single large-dose
amphetamine use. Characterized as a paranoid
psychosis, the syndrome was first described by
Young in 1938(4). The study of the clinical course
of amphetamine psychosis revealed that the
resolution of symptoms mostly occurs in ten days,
whereas 18% of patients have psychotic symptoms
persisting more than one month(5). The treatment
of choice for amphetamine psychosis is the
short-term use of dopamine receptor antagonists
such as haloperidol. One study has presented data
showing that haloperidol is the most common
antipsychotic used in treating amphetamine-induced
psychotic patients (58%). The rate of non-responders
is about 12%, while 33% have a moderate
response(6). Extrapyramidal symptoms (EPS)
associated with conventional antipsychotics have
been reported around 40%(7) and contribute to drug
intolerance and poor compliance(8-9). In treatment
of amphetamine psychosis with traditional
antipsychotics, 91.9% of antiparkinsonian drugs were
given to the patients(6). Olanzapine, a serotonin-
dopamine antagonist, showed a greater improvement
than haloperidol in the treatment of schizophrenia(10)

and the first-episode psychosis(11) with less likely
to produce EPS(10-13).

Given this background, the authors
hypothesized that olanzapine would demonstrate a
superior efficacy and safety profile in comparison
with haloperidol in treating patients with
amphetamine psychosis.

Material and Method

Patients

Patients enrolled in the present study were;
15 years and older; met the DSM-IV(14) criteria for
amphetamine psychosis and had a baseline Brief
Psychiatric Rating Scale (BPRS) total score of
36 or higher. Patients were excluded if they had
current or lifetime schizophrenia and other psychotic
disorders (schizoaffective disorder, brief psychotic
disorder, schizophreniform disorder, delusional
disorder and bipolar disorder), were diagnosed as
substance abuse/dependence in the last month, had
a documented disease of the central nervous system
and were pregnant. Institutional review board
approval was obtained for the present study, and
written informed consent to participate in the present
study was obtained from each patient.

Study Design

The efficacy and tolerability of olanzapine
and haloperidol were assessed in a 4-week,
double-blind, randomized trial. After 2-7 days
screening and washout period, patients were assigned
to the study drugs in 1:1 (olanzapine: haloperidol)
ratio by using simple randomization. All patients
began therapy with 5-10 mg/day of the study drug;
after each 7-day period, the study drug could be
adjusted in 5-mg increments or decrements within
the allowed dose range of 5-20 mg/day during the
4-week study period. Limited uses of benzodiazepine
were also allowed as concomitant medication for
controlling severe agitation and violent behavior.
During the study, trihexyphenidyl up to 4 mg/day
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could be prescribed in a short period (≤2 days) to
treat emergent extrapyramidal symptoms, defined
as a total score >3 on the Simpson-Angus scale
(SAS)(15) and/or a total score ≥2 on global
Barnes Akathisia Scale (BAS)(16). Prophylactic use
of trihexyphenidyl was discouraged.

For evaluating the compliance, patients
were given medication bottles with a sufficient
number of study drugs to complete their therapy at
each 1-week visit. They were instructed to take the
medication every day according to the prescription
and to return the bottles and remaining drugs at
each phase of the study for drug counting. Patients
and their relatives were instructed that some drugs,
which may affect therapeutic efficacy and side
effects, were not allowed during the remaining
period. Patients and their relatives were also asked
about contamination at each visit.

Measures of Efficacy and Safety

The primary measure of efficacy was the
change from baseline to endpoint (last-observation
-carried-forward values) in the total score on the
BPRS extracted from the Positive and Negative
Syndrome Scale(17) and Clinical Global Impression
(CGI)(18). Clinical response was defined priori as a
reduction of 40% or greater in BPRS total score.
All rating scales were administered at each scheduled
visit.

Safety measures were recorded by SAS
and BAS. These included mean change from
baseline to endpoint in SAS and BAS, percentage
of patients who experienced treatment-emergent
parkinsonism (a total score of >3 on SAS at any
postbaseline visit), and percentage of patients who
experienced treatment emergent akathisia (a total
score of ≥2 on BAS at any postbaseline visit).
Adverse events were assessed at each visit by
spontaneously reported events.

Data Analysis

Initial calculations indicated that 29 patients
per treatment group were required to have the power
of 0.8 in detecting a difference (alpha=0.05,
two-tailed) when comparing therapies with response
rates of 40%. All analyses were done on
intention-to-treat basis. Patients were included in
the analysis of change if they had both a baseline
and a postbaseline observation. Endpoint was the
last observation of efficacy and safety measures
recorded during the study period. If participants
discontinued treatment before the end of week 4,
for example, endpoint was the efficacy and safety
score recorded at week 3.

The protocol established the primary
efficacy analysis as the response rate and mean
change from baseline to endpoint last observation
carried forward in the BPRS total scores. For all
continuous efficacy and safety measures, an unpaired
t test (Mann-Whitney U test when data is not
normally distributed) was used to assess differences
in treatment effect between olanzapine and
haloperidol treatment groups. In addition, patients
were dichotomized as responders or non-responders.
Responders were defined as 40% or greater
improvement in BPRS total scores from baseline.
Chi-square test (two-tailed) was used to analyze
treatment effects for categorical efficacy and safety
measures. Fishers exact test was used instead of
chi-square test when the expected value in a cell
was less than 5.

Results

Patient Characteristics and Disposition

A total of 58 patients who met the eligible
criteria were randomly assigned to treatment over
a 4-week period with olanzapine (N=29) or
haloperidol (N=29). The participantsû characteristics
are given in Table 1. Most participants were men
(93.1%, N=54). The mean age of the group was
22.7 years (SD=4.8). The average duration of
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amphetamine use was 4.5 years (SD=2.1). The
average previous psychotic episode was 2.3 times
(SD=2.1). All of the patients used smoking as the
route of amphetamine use. Nearly half of the
participants had positive results for urine
amphetamine (48.2%, N=27 of 56).

The mean BPRS and CGI severity score
were 56.5 (SD=7.2) and 4.9 (SD=0.7), respectively.
There were no significant differences in baseline
symptom severity for both BPRS (p=0.08, unpaired
t test) and CGI (unpaired t test, p=0.19). The mean
baseline SAS and BAS were 0.04 (SD=0.19) and
0.12 (SD=0.33), respectively. There were no
significant differences in baseline EPS score for
both SAS (unpaired t test, p=0.08) and BAS
(unpaired t test, p=0.24).

Two participants in the haloperidol group
discontinued the treatment before the end of the
first week. The endpoint participants were 29 and
27 in olanzapine and haloperidol groups,
respectively. More patients in the olanzapine-treated
group (N=27 of 29, 93.1%) than the
haloperidol-treated group (N=19 of 29, 65.5%)
completed the 4-week period of the present study
(χ2=6.73, df=1, p=0.01). About one-third (N=10 of
29, 34.5%) of haloperidol-treated patients
discontinued treatment because of extrapyramidal
side effects, compared to 0% of olanzapine-treated
patients (χ2=12.08, df=1, p=0.001). None of the
patients in both groups discontinued treatment
because of lack of efficacy. One olanzapine-
treated patient was lost to follow up and one
olanzapine-treated patient was discontinued
because of noncompliance.

Table 1. Characteristics of patients with amphetamine psychosis in a comparison of olanzapine and haloperidol

Characteristic Olanzapine   group (N=29) Haloperidol   group (N=29)

Mean SD Mean SD
Age (years) 24.0 5.9 21.3 2.8
Duration of use (years) 4.4 2.0 4.6 2.3
Previous psychotic episodes 1.9 1.9 2.6 2.2
Weight (kgs.) 57.9 5.9 58.0 4.8
Baseline severity score

1. BPRS total score 54.9 6.3 58.1 7.1
2. CGI severity score 4.8 0.8 5.0 0.5

Median Range Median Range
Baseline EPS score

1. SAS 0.0 0.0 0.0 0.0
2. BAS 0.0 0.0-1.0 0.0 0.0-1.0

N % N %
Gender
    Male 26 89.7 28 96.6
    Female 3 10.3 1 3.4
Route of use

1. oral 0 0 0 0
2. smoked 29 100 29 100
3. other 0 0 0 0

Urine amphetamine
    Positive 15* 55.6 12 41.4

* 2 missing
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Medication Doses

The modal dose for an individual patient
was defined as the most frequently administered
daily dose of the study drug. The mean modal
doses during the trial were 7.6 mg/day (SD=2.7)
of olanzapine and 8.0 mg/day (SD=2.3) of
haloperidol. The endpoint mean doses were 7.5
mg/day (SD=2.6) of olanzapine and 7.8 mg/day
(SD=2.2) of haloperidol; endpoint median doses
were 6.3 mg/day and 7.5 mg/day, respectively.

Efficacy

Significant improvements from baseline to
endpoint in BPRS were seen in both treatment
groups (paired t test, p<0.001) (Table 2). Comparison
of the mean BPRS scores from baseline to endpoint
between olanzapine and haloperidol were not
significant (unpaired t test, p=0.07).

Clinical response, defined as 40% or greater
BPRS total improvement from baseline, was seen
in both treatment groups since the first week. Ninety
three percent of the olanzapine patients (N=27 of
29) and 79.3% of the haloperidol patients (N=23
of 27) were clinically improved at endpoint. These
differences were not statistically significant (Fishers
exact p=0.25).  The percentages of patients who

Fig. 1 Percentages (%) of weekly responders (defined as
participants who had ≥40% Brief Psychiatric Rating
Scale total improvement from baseline) of amphetamine-
induced psychotic patients treated with olanzapine or
haloperidol

Table 2. Brief Psychiatric Rating Scale and Clinical Global Impression Severity Scale of study participants
treated with olanzapine or haloperidol

                               Olanzapine  group                      Haloperidol   group

Measure N Mean SD N Mean SD p-value
BPRS

Week 1 29 32.1 6.6 27 34.2 4.8
Week 2 29 24.5 4.9 27 30.9 7.5
Week 3 28 21.1 4.0 21 24.9 6.1
Week 4 27 21.9 7.9 19 22.8 6.4
Endpointa 29 21.7 7.7 27 25.3 6.7 0.07b

CGI
Endpointa 29 1.5 1.1 27 1.9 1.0 0.37b

aAll changes from baseline to endpoint in both groups were significant (p<0.001, paired t tests)
bUnpaired t test

were clinically improved at different times are
shown in Fig. 1.

Participants in both treatment groups
showed significant improvements on the CGI
severity scale at endpoint (paired t test, p<0.001).
At endpoint, the CGI severity scores were 1.5 and
1.9 in the olanzapine and haloperidol group,
respectively. No significant differences between
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treatments in scores on the CGI scales were found
at endpoint (unpaired t test, p=0.37) (Table 2).

Extrapyramidal Symptoms

EPS ratings, SAS and BAS, were analyzed
to estimate the prevalence of EPS by baseline-
to-endpoint change and newly emergent categorical
changes. The SAS total score change from baseline
to endpoint reflected an unchanged in EPS among
the olanzapine-treated patients (median=0.0).
In contrast, worsening occurred among the
haloperidol-treated patients at endpoint (median=0.2,
range=0.0-3.1). The differences of change in SAS

significantly favored olanzapine (Mann-Whitney
U test, p<0.01) (Table 3).

A similar pattern emerged on the BAS.
Change to endpoint on the BAS global scores
showed that olanzapine-treated patients scores were
close to baseline (median=0.0, range=-1.0-0.0),
whereas haloperidol-treated patients scores worsened
from baseline (median=0.0, range=-1.0-3.0). This
treatment difference was statistically significant
(Mann-Whitney U test, p=0.02).

The percentage of pat ients with
treatment-emergent parkinsonism (a total score
higher than 3 on the SAS at any postbaseline visit,

Table 3. Simpson-Angus Scale and Barne Akathisia Scale change from baseline to endpoint of participants treated
with olanzapine or haloperidol

Variable Median Range Median Range p-value

Simpson-Angus Scale
Change at endpoint 0.0 0.0 0.2 0.0-3.1 <0.01c

Barne Akathesia Scale
Change at endpoint 0.0 -1.0-0.0 0.0 -1.0-3.0 0.02d

aN=29 at baseline, and 29 at endpoint
bN=29 at baseline, and 27 at endpoint
cMann-Whitney U test
dMann-Whitney U test

Table 4. Adverse events among amphetamine-induced psychotic patients treated with olanzapine or haloperidol

Olanzapine group

(N=29) (N=29)

Events N % N % p-value

Somnolence 4 15.4 2 7.4 0.67a

Headache 2 7.7 0 0.0 0.49a

Insomnia 0 0.0 1 3.7 1.0a

Skin rash 1 3.8 0 0.0 1.0a

Hypersalivation 0 0.0 1 3.7 1.0a

Hypertonia 0 0.0 1 3.7 1.0a

Dyskinesia 0 0.0 1 3.7 1.0a

Extrapyramidal syndrome 0 0.0 15 55.6 <0.001b

aFisherûs exact test
bChi-Square test

Haloperidol group
b

Olanzapine group
a

Haloperidol group
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given a total score of 3 or less at all baseline
visits) was statistically different between the
olanzapine treatment group and haloperidal treatment
group (olanzapine: N=0, 0%, haloperidol: N=5 of
27, 18.5%) (Fishers exact test, p=0.02). Similarly,
the difference in percentages of patients who
experienced treatment-emergent akathisia (BAS of
2 or more at any postbaseline visit, given a global
score of less than 2 at all baseline visits) was
statistically significant (Fishers exact test, p=0.02).

Adverse Events

Table 4 showed the adverse events. There
were no significant differences between the
two groups for these eight events, except for
extrapyramidal syndrome, which was reported only
by haloperidol-treated patients.

Concomitant Trihexyphenidyl Use

None of the olanzapine-treated patients
taking at least one dose of trihexyphenidyl compared
to 48% (N=13 of 28) of their haloperidol
counterparts. A meaningful difference in rates was
evident with the latter (χ2=7.4, df=1, p<0.001).

Weight Gain

Gain in weight was seen in both groups.
Weight at week 4 was 63.6 kilograms (SD=4.6) in
the olanzapine-treated group and 60.7 kilograms
(SD=4.8) in the haloperidol-treated group. It was
significantly greater in participants treated with
olanzapine than in those treated with haloperidol
(unpaired t test=-2.0, df=44, p=0.048,
95%CI=[-5.7]-[-0.02]).

Discussion

In the present 4-week trial of olanzapine
and haloperidol in clinically relevant doses, both
antipsychotic drugs are effective in treating patients
with amphetamine-induced psychosis. Significant
reduction in severity of symptoms, as measured by

scores on BPRS, was seen in both groups at the
first week after initiation of treatment, and further
improvements were noted throughout the 4-week
trial. In comparison of BPRS and CGI, olanzapine
and haloperidol were equally efficacious.
Furthermore, the clinical course of amphetamine
psychosis in the present study revealed that most
of the patients (olanzapine group=96%, haloperidol
group=84%) recovered within one month. These
findings were close to the results studied in
Japan(5).

In the flexible-dose study design, doses of
olanzapine and haloperidol were adjusted according
to the patientsû severity. Because this study is the
first clinical trial comparing the efficacy of
olanzapine and haloperidol in patients with
amphetamine-induced psychosis, the mean doses
of olanzapine (7.5 mg/day) and haloperidol (7.8
mg/day) probably are the optimal standard doses
used for treating amphetamine psychosis.

The results of the present study revealed
that olanzapine, an atypical antipsychotic agent
that shows a superior and broader spectrum of
efficacy in the treatment of schizophrenia than
haloperidol(10-11), was better than haloperidol in most
measuring time although the differences were not
statistically significant. These may due to two
factors. First, the sample size in the present study
may be inadequate to detect the differences between
the two drugs. Sample size required detecting the
difference of efficacy from the result of the present
study (olanzapine group=93%, haloperidol
group=79%) are 95 cases/group. Then, amphetamine
psychosis is a toxic reaction from amphetamine,
whereas other functional psychosis, for example,
schizophrenia has heterogeneous factors.
The different neuropathophysiology between
amphetamine psychosis and other functional
psychosis lead to the different response to
antipsychotic drugs.
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In the present study, a significant advantage
of olanzapine was evident in the incidence of
premature study discontinuations due to an adverse
event, none of the olanzapine-treated patients and
35% of their haloperidol counterparts. This
difference corresponds to a superior 4-week
completion rate for olanzapine treatment (93%)
versus haloperidol treatment (66%). The adverse
event of haloperidol that caused premature study
discontinuation was EPS. Olanzapine-treated
patients manifested baseline-to-endpoint unchanged
in EPS, whereas haloperidol-treated patients
worsened despite significantly greater anticholinergic
use. This robust olanzapine-haloperidol difference
in EPS was reflected by spontaneous adverse event
reporting.

Participants treated with olanzapine had
greater weight gain than those treated with
haloperidol. Substantial health risks are associated
with weight gain, a factor deserving careful
consideration in long-term therapy. However,
treatment of amphetamine psychosis is usually a
short-term therapy that leads to transient weight
gain in patients receiving olanzapine.

As stated earlier, short-term use of
conventional antipsychotics, for instance, haloperidol
is the treatment of choice for amphetamine
psychosis. However, the selection of an antipsychotic
agent to treat people with amphetamine psychosis
must weigh individual patient factors and numerous
drug factors, including efficacy, safety, tolerability,
and cost. Serotonin-Dopamine antagonists, namely,
olanzapine, should be prescribed in cases of less
tolerated or severe EPS due to conventional
antipsychotics and in treatment-resistant cases
because they have higher cost than conventional
antipsychotics.

Although clinically amphetamine psychosis
is similar to paranoid schizophrenia, the treatment
duration is quite different. Unlike the long-term
pharmacological treatment of schizophrenia, the

biological treatment of amphetamine psychosis is
a short-term therapy (mostly within one month).
Dosage of dopamine receptor antagonists in
amphetamine psychosis is usually lower than that
of schizophrenia. The administration should be
titrated according to the symptom severity.

There are two limitations in the present
study. First, the severity of disease in the studied
groups enrolled in this tertiary care setting may be
greater than the severity of some patients who go
to a primary care hospital for treatment. Difference
in severity may affect the treatment outcome. The
other, as described earlier, sample size may be too
small to detect the differences of efficacy outcomes
between olanzapine and haloperidol.

Conclusions

Both olanzapine and haloperidol were
efficacious in the treatment of patients with
amphetamine psychosis. Olanzapine was superior
to conventional neuroleptic haloperidol in treatment
safety, with lower frequency and severity of
extrapyramidal symptoms. However, olanzapine
treatment was associated with greater weight gain
than haloperidol treatment. Clinicians who treat
the individual patient should determine the
appropriate pharmacotherapy based on a risk-benefit
assessment.
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(27 √“¬„π 29 √“¬) ·≈–√âÕ¬≈– 79.3 ¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫Œ“‚≈‡æÕ√‘¥Õ≈ (23 √“¬„π 27 √“¬) Õ“°“√ªÉ«¬
¥’¢÷Èπ‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“ ‰¡àæ∫§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘¢Õß°“√√—°…“¥â«¬¬“∑—Èß Õß™π‘¥∑—Èß‡¡◊ËÕ
 ‘Èπ ÿ¥°“√√—°…“ (Fisherûs exact p=0.25) §à“¢Õß Simpson-Angus total score ‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“¢Õß
°≈ÿà¡∑’Ë‰¥â√—∫¬“‚Õ≈“π´“æ’π‰¡à‡ª≈’Ë¬π·ª≈ß (median=0.0, range=0.0) „π¢≥–∑’Ë°≈ÿà¡∑’Ë‰¥â√—∫¬“Œ“‚≈-
‡æÕ√‘¥Õ≈¡’§à“·¬à≈ß (median=0.2, range=0.0-3.1) ÷́Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p<0.01)
§à“¢Õß Barnes global scores „π°≈ÿà¡∑’Ë‰¥â√—∫‚Õ≈“π´“æ’π‡¡◊ËÕ ‘Èπ ÿ¥°“√√—°…“„°≈â‡§’¬ß°—∫§à“µ—Èßµâπ (median=0.0,
range=-1.0-0.0) ¢≥–∑’Ë°≈ÿà¡∑’Ë‰¥â√—∫Œ“‚≈‡æÕ√‘¥Õ≈¡’°“√‡ª≈’Ë¬π·ª≈ß∑’Ë·¬à≈ß (median=0.0, range=-1.0-3.0)
´÷Ëß¡’§«“¡·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p=0.02)
 √ÿª: ∑—Èß‚Õ≈“π´“æ’π·≈–Œ“‚≈‡æÕ√‘¥Õ≈‡ªìπ¬“∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“ºŸâªÉ«¬∑’Ë¡’Õ“°“√∑“ß®‘µ®“°
·Õ¡‡øµ“¡’π ·µà‚Õ≈“π´“æ’π¡’§«“¡ª≈Õ¥¿—¬„π·ßà¢ÕßÕ“°“√¢â“ß‡§’¬ß‡°’Ë¬«°—∫ extrapyramidal symptoms
¡“°°«à“


