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Abstract

Background: Compulsive behaviors, loss of control, and social and occupational dysfunctions are complications of metham-
phetamine dependence.
Objectives: This study aimed to investigate the effectiveness of perphenazine on control of craving and relapse in metham-
phetamine users.
Patients and Methods: This double-blind randomized controlled trial was performed in 2017 - 2018 in Isfahan, Iran. The samples in-
cluded 40 methamphetamine-dependent subjects referred to drug rehab centers in Isfahan. While the intervention group received
perphenazine for eight weeks, the control group received placebo tablets. Also, both groups were followed up for four months.
Cocaine Craving Questionnaire-Brief (CCQ-Brief) was filled for each patient before and after the intervention. The comparison were
conducted using the repeated measures analysis of covariance (ANCOVA). All analyses were performed by SPSS 20 Software. A P-value
equal to 0.05 was considered as significant.
Results: CCQ-Brief scores were significantly lower in the intervention group compared to the control group (P < 0.0001). The
changes in CCQ-Brief scores were also significant among both groups.
Conclusions: Adding perphenazine to the matrix program in the treatment of methamphetamine use disorder showed significant
effect on the reduction of the craving to methamphetamine.
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1. Background

Amphetamine-type stimulants (ATS) refers to
a group of synthetic stimulants, including am-
phetamine, methamphetamine, 3,4-methylenedioxy-
methamphetamine (MDMA), and related substances.
These are highly addictive substances, and chronic use
may result in a series of mental and physical disorders.
Amphetamine was made as a drug in Germany in 1886
for the first time. First cases of amphetamine abuse were
reported in 1936, and first epidemic of amphetamine
abuse was observed in Japan after the Second World War
(1). Methamphetamine was reported to have beneficial
effects on migraine, alcoholism, epilepsy, narcolepsy, and
attention deficit hyperactivity disorder (ADHD) (2, 3).
Nowadays, methamphetamine is being abused widely and
is also known to have high dependency (4).

According to the evidence, methamphetamine abuse

has widely increased in Iran in recent years, and metham-
phetamine is the second drug used in the country. Also, the
age of consumers has declined from 25 - 29 years in 2000 to
10 - 19 years recently (5, 6). Moreover, methamphetamine
is more available than cocaine, and it is commonly used
orally, as well as by sniffing and injection.

Addiction to methamphetamine is very destructive
and leads to dysfunction of academic career. Metham-
phetamine abuse could lead to dysfunctions in brain
reward system and increase dopamine. The metham-
phetamine withdrawal symptoms include depression dys-
phoria, anxiety, mood swings, as well as sleep and at-
tention defects (2). Different treatment protocols have
been proposed for drug addiction, especially metham-
phetamine use disorder. Drug addiction requires individ-
ualized treatments and modalities that address the symp-
toms and underlying causes of the disease, as well as the
consequences that substance use has on different areas of
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a person’s life.
Matrix program is a complex treatment protocol con-

sisting of behavioral cognitive, and psychological meth-
ods for methamphetamine addiction (4, 5). The matrix
model provides a framework for engaging stimulant (e.g.,
methamphetamine and cocaine) abusers in treatment and
helping them achieve abstinence. Patients learn about
issues critical to addiction and relapse, receive direction
and support from a trained therapist, and become familiar
with self-help programs. Patients are monitored for drug
use through urine testing. During the program, patients
able to perform daily activities are visited weekly. Stud-
ies described that matrix program is an effective method,
which can be mixed with other methods. Matrix materials
include elements of relapse prevention, family and group
therapies, drug education, and self-help participation. De-
tailed treatment manuals contain worksheets for individ-
ual sessions, and other components include family educa-
tion groups, early recovery skills groups, relapse preven-
tion groups, combined sessions, urine tests, 12-step pro-
grams, relapse analysis, and social support groups. Some
studies also showed that matrix program is an educational
program (6).

Perphenazine is a class of antipsychotic drugs, chem-
ically classified as a piperazinyl phenothiazine. Per-
phenazine is an antipsychotic medication that inhibits
postsynaptic dopaminergic mesolimbic receptors. This
drug is used mostly in agitated depression, positive symp-
toms of schizophrenia such as hallucinations and delu-
sions, and the manic phases of bipolar disorder (7). Per-
phenazine helps to balance the patient’s mind and makes
the patient less nervous and more involved in daily activ-
ities. Also, it can improve the patient’s balance due to its
chemicals and brain compounds, such as dopamine. Sev-
eral studies showed that perphenazine could have bene-
ficial effects on the treatment of methamphetamine psy-
chosis. Some others believe that perphenazine might pre-
vent cravings in methamphetamine abusers, though more
studies are required in this regard (8, 9).

2. Objectives

This study was designed to evaluate the possible ef-
fect of perphenazine in reducing the cravings of metham-
phetamine in methamphetamine abusers.

3. Patients and Methods

This double-blind randomized controlled clinical trial
was conducted on 40 methamphetamine-dependent sub-
jects in Isfahan, Iran, in 2020. The study protocol

was approved by the Iranian Registry of Clinical Trials
(IRCT20090801002266N13).

The inclusion criteria were males aged 18 - 50 years with
methamphetamine use disorder according to DSM-V crite-
ria and referral to a non-governmental drug rehab center
in Isfahan. All participants signed a written informed con-
sent to participate in this study. The subjects had used am-
phetamine for one to three years and were only metham-
phetamine users and not other drugs.

Exclusion criteria were people with severe mood dis-
orders, suicidal ideation, mental disorders requiring hos-
pitalization, and unpredictable physical conditions, and
other side effects. Demographic data, including age, sex,
education, marital status, and duration of addiction were
also collected.

The Cocaine Craving Questionnaire-Brief (CCQ-Brief)
was completed for each patient. Since there is no spe-
cific questionnaire for methamphetamine and because
the craving pattern of methamphetamine is similar to co-
caine, CCQ-Brief was used. This 10-item questionnaire is a
brief form of the 45-item CCQ questionnaire prepared by
Sussner et al. Its reliability was confirmed by Cronbach’s
alpha score 0.90 (10). To validate the Persian version of the
CCQ-Brief, the questionnaire was translated into Persian
by two psychiatrists, and then two other psychiatrists who
were fluent in both English and Persian languages, trans-
lated it into English. The translated versions were evalu-
ated for a final decision by three other psychiatrists. The
highest score a person has on CCQ-Brief is 70, and the low-
est score is 10. The questionnaires were completed within
four months.

Out of a total of 45 patients, five cases were not allo-
cated due to patients’ refusal (n = 2) and severe mood dis-
order (n = 3). The 40 selected individuals were then allo-
cated into two groups of intervention and control using a
random allocation method. All patients were enrolled in
the matrix program for eight weeks as a routine treatment
program at our medical center. Then, the participants were
assigned to self-help groups for long term follow-ups.

We arranged an eight-week intervention program with
perphenazine or a placebo for each group. In the inter-
vention group, perphenazine was started with the dose of
8 mg/day. Then, within four weeks, it was increased to 32
mg/day (increase of 8 mg/week), and the same dose was
taken over the next four weeks. On a daily basis and be-
fore the beginning of matrix program sessions, the drug
was delivered to patients by trained personnel, and on hol-
idays, the drug was delivered to the patients themselves.
The way of consuming the drug at home was taught to
all subjects. In the control group, we used the placebo
with the same pharmaceutical form of perphenazine, de-
veloped by the School of Pharmacy at Isfahan University of
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Medical Sciences.
In the intervention group, perphenazine started at 8

mg/day. If the craving to methamphetamine persisted, the
dose was increased by 8 mg/week to reach the final dose of
32 mg/day and continued until the end of the intervention.
The placebo group received the same drug form and same
protocol as perphenazine (Figure 1).

A psychiatric resident visited the patients every week
for the first eight weeks and then every two weeks for four
months up to the end of study to assess the probable re-
lapse to methamphetamine use and the severity of crav-
ing to methamphetamine. In each session, the relevant
questionnaire was completed, physical examinations were
performed, urine test was taken, and side effects were as-
sessed. Using physical examination checklist, the drug side
effects were evaluated. Patients were asked if they had any
specific symptoms.

After the eight-week program, the patients were fol-
lowed for four months. The comparison of effects were
conducted using the repeated measures analysis of covari-
ance (ANCOVA). All analyses were performed by SPSS 20
Software (SPSS, Chicago, Illinois, USA). A P-value equal to
0.05 was considered as significant.

4. Results

There were no significant differences between the two
groups in terms of age, sex, education, marital status, and
duration of addiction (P > 0.05) (Table 1).

Table 1. Demographic Data of Participants in the Study Groups (n = 40) a

Variables Intervention Placebo P-Value

Age (y) 34.20 ± 5.87 33.60 ± 4.06 0.07 b

Marriage 0.52 c

Single 7 (46.66) 6 (40)

Married 8 (53.33) 9 (60)

Divorced 0 0

Duration of addiction (y) 4.80 ± 2.00 4.73 ± 1.70 0.49 b

Education 0.69 b

Primary school 8 6

High school 4 5

Bachelor’s degree 3 4

a Values are expressed as mean ± SD or No. (%).
b Independent t-test
c Chi square

Repeated measures ANCOVA and t-test were used to as-
sess the changes of CCQ-Brief over time and evaluate the
effects of the intervention. There were significant changes
over time (P < 0.0001) (Table 2).

Table 2. Mean and Standard Deviations of Cocaine Craving Questionnaire-Brief
Scores and Relapse in the Study Groups (n = 40) a

CCQ-Brief Score Timetable
Assessment

Intervention Placebo P-Value b

Baseline 43.4 ± 2.29 25.73 ± 2.15 0.86

Examine 1 35.73 ± 3.21 43 ± 3.27 0.93

Examine 2 33 ± 2.20 34.46 ± 2.13 0.74

Examine 3 32.06 ± 2.15 34.33 ± 2.02 0.80

Examine 4 31.53 ± 3.87 38.00 ± 3.27 0.34

Examine 5 31.73 ± 4.07 37.4 ± 2.32 0.06

Examine 6 28.00 ± 2.53 42.00 ± 3.07 0.40

Examine 7 27.66 ± 3.15 41.40 ± 3.96 0.38

Examine 8 24.73 ± 3.19 39.13 ± 3.24 0.82

Examine 9 28.40 ± 3.35 42.66 ± 3.69 0.96

Examine 10 27.80 ± 3.44 43.20 ± 3.93 0.87

Examine 11 26.26 ± 3.75 43.80 ± 3.46 0.99

Examine 12 30.60 ± 4.38 41.40 ± 3.13 0.53

P-value c < 0.0001 < 0.0001

a Values are expressed as mean ± SD.
b Independent t-test
c Repeated measure ANCOVA

In the baseline measurement, all patients in both
groups had positive methamphetamine urine tests. Paired
t-test was used to compare negative urine test for metham-
phetamine at any measurement relative to different weeks
(Table 3).

5. Discussion

In this clinical trial, we investigated the effect of adding
perphenazine to matrix intervention to control craving
and relapse in methamphetamine users. The results in-
dicated that using perphenazine in the matrix treatment
program had significant effects on methamphetamine use
and craving.

Some previous studies investigated the effects of an-
tipsychotics on methamphetamine addiction. Beresford
et al. declared that both aripiprazole and perphenazine
could reduce methamphetamine cravings (9). They eval-
uated CCQ-Brief in 44 subjects and showed significant
improvement in the results of CCQ-Brief in both groups
(11). Misra et al. evaluated the positive effects of olanza-
pine on methamphetamine cravings and described that
antipsychotics might have beneficial effects, and further
studies should be performed in this regard (12). A sys-
tematic review and meta-analysis by Kishi et al. reported
that the use of antipsychotics, including perphenazine,
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Forty-five 
methamphetamine addicts 
were assessed for eligibility 

Excluded (N = 5) 

• Patients refusal

             (N = 4) 

• Severe mood 

   disorders (N = 1) 

Randomized (N = 40) • Discontinue to cooperate

                       ( N = 4) 

• Methamphetamine usage 

                       (N = 1) 

• Discontinue to 

    cooperate (N = 4) 

• Methamphetamine 

    usage (N = 1) 

Allocated to use perphenazine 

(N = 20) Allocated to use placebo (N = 20) 

Lost to follow up (N = 5) Lost to follow up (N = 5) 

Analyzed (N = 15) Analyzed (N = 15)

Figure 1. COSORT flow diagram selection and allocation of the patients

Table 3. Frequency of Negative Methamphetamine Urine Tests in Two Groups

Intervention Negative Test Placebo Negative Test Sig F

Examine 1 9 4 0.001 11.56

Examine 2 11 3 0.0001 16

Examine 3 12 4 0.01 22.58

Examine 4 14 3 0.001 35.4

Examine 5 15 4 0.001 36.2

Examine 6 14 3 0.0001 33.88

Examine 7 13 2 0.01 22.58

Examine 8 13 4 0.001 20.58

Examine 9 24 7 0.001 15.75

Examine 10 27 6 0.001 15.75

Examine 11 23 5 0.01 15.75

Examine 12 21 4 0.01 15.75
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thioridazine, mesoridazine, and molindone, were associ-
ated with improvements in cravings and could be used
in methamphetamine-induced psychosis (13). Some other
studies suggested that perphenazine could be a use-
ful medication in the treatment of methamphetamine-
induced psychosis (14, 15).

Our results were not in line with some previous stud-
ies, emphasizing the effectiveness of perphenazine on
methamphetamine cravings.

Some other studies evaluated the effect of anti-
depressants and other medications on methamphetamine
cravings, but they demonstrated paradoxical results in
changing the cravings of methamphetamine abusers
(16, 17). In the previous studies, antidepressants (such
as fluoxetine, sertraline, paroxetine, imipramine, and
mirtazapine) and GABAergic drugs (such as gabapentin
and baclofen) (18) failed to reduce the desire to consume
methamphetamine.

Although perphenazine add-on therapy to matrix did
not reduce craving in this study, it reduced the metham-
phetamine use in the intervention group. So, it can be
concluded that adding perphenazine to the matrix inter-
vention is effective in controlling the desire to consume
methamphetamine.

These results suggest that perphenazine may poten-
tiate matrix intervention, which is based on a cognitive-
behavioral approach employing a series of structured tech-
niques, such as motivational enhancement, skills training,
cognitive restructuring, relapse prevention, stress man-
agement, emotional control, and contingency manage-
ment. The matrix for substance-use disorders is mainly de-
signed to identify triggers and equip drug abusers with
cognitive and behavioral skills to cope with these trig-
gers to achieve and sustain abstinence from metham-
phetamine. Due to the severe anxiety experienced by
methamphetamine users, the addition of perphenazine
and matrix intervention can simultaneously help reduce
anxiety and regulate cognitive and emotional well-being.

Regarding the high prevalence of methamphetamine
use, adding perphenazine to matrix program might be
a hopeful treatment option for reducing the relapse in
methamphetamine users. Further studies with larger sam-
ple size and longer duration are needed to confirm the re-
sults.

5.1. Conclusions

In line with the results of this study, a randomized con-
trolled trial showed that the addition of perphenazine in
matrix interventions is effective in controlling the desire to
consume and has a positive effect on reducing recurrence
in the withdrawal process and beyond.

5.2. Limitations

Small sample size, short duration of trial, and limited
to male sex were the main limitations of this study.
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