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Clinical Course of Methamphetamine-Induced Psychotic Disorder

in a 3-Month Follow-Up
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ABSTRACT

Objective: To assess the clinical course of patients with
methamphetamine-induced psychotic disorder (MIPD)
and any possible predictors of the clinical course in a
3-month follow-up.

Methods: This prospective cohort study included

50 patients (7 female, 43 male) with MIPD and was
performed from September 2014 to October 2015.
Patients were assessed during hospitalization and in a
follow-up visit 3 months later. Diagnoses were made
using interviews based on the Structured Clinical
Interview for DSM-IV Axis | Disorders. Positive, negative,
manic, and depressive symptoms were the main
outcome measures that were assessed using the Scale
for the Assessment of Positive Symptoms, Scale for
the Assessment of Negative Symptoms, Young Mania
Rating Scale, and Hamilton Depression Rating Scale,
respectively. Paired t test and regression analysis were
used to analyze the data.

Results: Forty-six patients (92%) were reassessed at
follow-up. More than half of the patients relapsed to
methamphetamine use, did not adhere to treatment,
and were functionally impaired. Positive, negative,
and manic symptoms, but not depressive symptoms,
improved in abstinent patients (P<.001, P=.001,
P<.001, and P=.395, respectively). The best predictor
of depressive and negative symptoms at follow-up was
the patients’ respective baseline scores; but positive
and manic symptoms were best predicted by reuse of
methamphetamine during follow-up.

Conclusions: Various symptom categories do not always
change in the same direction during the course of the
disorder, especially depressive symptoms that do not
improve with abstinence but aggravate with frequency
of methamphetamine use. Negative symptoms at
baseline also seem to have a possible role in prediction
of methamphetamine reuse in patients with MIPD.
Physicians should be advised to independently address
all of the symptom categories of their patients with
MIPD at each follow-up visit.
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Although overall drug use has remained stable globally during
recent years, amphetamine use continues to increase in some
regions of the world.! Iran is one of the regions that has encountered an
unexpectedly large increase in the number of users of amphetamines
during the last decade and currently is facing an epidemic of
methamphetamine use.>® The last national epidemiologic study*
performed on a representative sample of 7,886 Iranians reported a
1-year prevalence of 2.8% (95% CI, 2.3%-3.3%) for any substance
and alcohol use disorder; stimulants ranked fourth after opiates,
alcohol, and cannabis, respectively. However, the high number of
morbidities associated with amphetamine use disorder, including
psychotic disorder, mood disorders, sexual disorders, functional
impairment, cognitive dysfunction, cerebrovascular disorders, and
increased every-cause mortality,””” makes methamphetamine use
one of the most prominent substance-related health issues in Iran.

Methamphetamine-induced psychotic disorder (MIPD) is an
acute psychotic episode with a clinical presentation that resembles
schizophrenia and generally needs urgent treatment.® Sometimes,
the psychotic episode is severe enough to mandate a visit to the
emergency department and hospitalization.” Therefore, psychiatric
emergency departments and wards have been flooded by patients
with MIPD in recent years, limiting access for other patients with
mental disorders to inpatient services.!°

Surprisingly, little evidence is available about the clinical course
of patients with MIPD following discharge from the psychiatric
hospital, including the rate of reuse and possible predictors of
clinical outcome. Yeh et al'! followed 21 inpatients with MIPD for
6 months and reported that 8 of 17 interviewed patients admitted
use of methamphetamine. Another study'? in Thailand evaluated
the long-term outcome of patients with MIPD after their first
hospitalization. They reinterviewed 449 patients about 6-7 years
later and reported that more than half of them had experienced
psychosis relapse and 39.2% had been rehospitalized. A study'?
in Iran reported a 1-year follow-up of patients with MIPD and
suggested that MIPD is a relatively stable diagnosis, and the 1-year
course of these patients is more similar to affective than nonaffective
psychoses.

The clinical course of MIPD needs to be further scrutinized in
prospective studies, paying special attention to severity of both
psychotic and mood symptoms. Clinical symptoms of the patients
with MIPD are important not only in designing pharmacologic and
nonpharmacologic treatment plans, but also theoretically might
affect important course modifiers like compliance with treatment
and reuse of methamphetamine.

Therefore, this study assessed the clinical course of a sample
of patients with MIPD and possible predictors of the clinical
course during a 3-month follow-up. We also assessed the rate
of methamphetamine reuse in the follow-up period as a major
determinant of clinical course.'*
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B Positive, negative, and manic, but not depressive,
symptoms improve if patients remain abstinent from
methamphetamine use.

B About half of the patients with methamphetamine-
induced psychotic disorder relapsed to
methamphetamine use during 3 months of follow-up.

B Severity of various symptom categories does not follow
the same track during the course of the disorder;
therefore, physicians should independently address all
symptom categories at each follow-up visit.

METHODS

Participants

This was a prospective cohort study performed from
September 2014 to October 2015. The subjects were 50
patients with MIPD (DSM-IV criteria) hospitalized in Iran
Psychiatric Hospital, Tehran, Iran. The patients were recruited
via convenience sampling. Once or twice a week, a third-
year psychiatry resident (S.].) visited all of the patients with
a diagnosis of MIPD who had been recently admitted to the
hospital. She performed the interviews during hospitalization
using the Structured Clinical Interview for DSM-IV Axis I
Disorders (SCID-I)'>1¢ to make the diagnosis and check for
the inclusion and exclusion criteria. The SCID-I was given to
all patients as a semi-structured interview using the specified
questions in the manual.

The inclusion criteria were being diagnosed with MIPD
by SCID-I interview and signing the informed consent. The
exclusion criteria were unwillingness to participate in the
study and presence of other brain disorders including tumors,
structural brain disorders, and other psychotic disorders not
related to methamphetamine use. The study was approved by
the Iran University of Medical Sciences Ethics Committee.

Assessments

All of the selected patients answered a set of questions
about demographic data (age, sex, marital status, job,
education), methamphetamine abuse (age at first abuse,
duration of abuse, lifetime history of abusing other
substances including cannabis, opium, etc), and clinical
history (the number of psychiatric hospitalizations, history
of suicide attempt, history of legal problems). Recent use of
methamphetamine was assessed for the last 3 months prior
to admission on the basis of patients’ self-report. Frequency
of use was rated on a 3-point Likert scale including never,
occasional use (1 or 2 times in 3 months or 1 to 3 times a
month), and frequent use (1 to 4 times a week or 5 to 7 times
a week).

Clinical symptoms were also assessed using the following
4 scales: Scale for the Assessment of Negative Symptoms
(SANS),!7 Scale for the Assessment of Positive Symptoms
(SAPS),'"® Young Mania Rating Scale (YMRS)," and
Hamilton Depression Rating Scale (HDRS).?® The Family
History Screen (FHS)?! was also used to elicit the family
history of the subjects. The scales are described as follows:

SANS: A'rating scale that is used to assess severity of
negative symptoms. The SANS has 5 domains, and each
domain is rated from 0 (absent) to 5 (severe); so, the total
score could range from 0 to 25.

SAPS: A rating scale that is used to assess positive
symptoms. This scale has 4 domains, and each domain is
rated from 0 (absent) to 5 (severe); so, the total score could
range from 0 to 20. Favorable reliability and validity has
been reported in administration of this scale in an Iranian
population.??

YMRS: An 11-item multiple-choice questionnaire for
measuring the severity of mania, with total scores ranging
from 0 to 60. Higher scores indicate greater severity of mania.
The Persian version of the scale has acceptable reliability and
validity?® and interrater reliability.?*

HDRS: A questionnaire for rating the severity of
depression. The 7-item version of the scale was used in
this study. A study? has shown that the 7-item version is as
effective as the 17-item version. Six items are scored from 0 to
4 and 1 item from 0 to 2, with a possible total score of 0 to 26.

FHS: A brief screen for collecting information about
family history of 15 psychiatric disorders and suicidal
behavior in first-degree relatives of patients with mental
disorders. The FHS has acceptable validity and reliability.?®

Follow-Up Assessment

The patients were followed for 3 months after discharge
from the hospital. The patients were invited to the hospital,
and another face-to-face interview was performed. Items
that were assessed in the follow-up visit included job status,
marital status, relapse of methamphetamine and other
substance use, clinical evaluation (SANS, SAPS, YMRS,
and HDRS), medication use, readmission, attendance for
outpatient visits, suicide attempt, and legal problems.

Statistical Analysis

Dataanalysis was performed with SPSS software version 16.
Descriptive analysis and frequency of demographic variable
were calculated. Comparisons between 2 measurements
(admission and follow-up) were carried out using paired ¢
tests. We also performed 4 multiple regression analyses to
find the possible predictors of the 4 main outcome measures
including the SANS, SAPS, HDRS, and YMRS. Baseline
scores of each scale and age at first methamphetamine
abuse, frequency of recent use of methamphetamine, reuse
of methamphetamine during follow-up, number of previous
admissions, and number of previous suicide attempts
were included as possible predictors in each analysis.
Furthermore, an ordinal regression analysis was performed
to see if variables in the initial assessment could predict reuse
of methamphetamine in the follow-up. A P value < .05 was
considered significant for all of the tests.

RESULTS

A total of 50 patients (7 female, 43 male) with MIPD were
included in this study. The mean + SD age of the participants
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Clinical Course of Methamphetamine Psychosis

Table 1. Demographic Variables and Substance Use History
in 50 Patients With Methamphetamine-Induced Psychotic
Disorder at Admission to the Psychiatric Hospital

Table 2. Clinical Characteristics of 50 Patients With
Methamphetamine-Induced Psychotic Disorder at Admission
and at the Follow-Up Visit 3 Months Later

Variable Patients Variable Admission Follow-Up

Age, mean£SD,y 34.64+8.18 Methamphetamine use frequency in the

Education, mean+SD, y 9.76+3.58 last 3 mo, n (%)

Age at first methamphetamine abuse, mean+SD, y 28.78+9.15 Never 0 25 (50)

Sex, n (%) 1 or 2 timesin 3 mo 3(6) 3(6)
Male 43 (86) 1 to 3 times/mo 5(10) 5(10)
Female 7(14) Weekly (1 to 4 times/wk) 25 (50) 13 (26)

Marital status, n (%) Daily (5 to 7 times/wk) 17 (34) 0
Single 24 (48) Admission (yes/no), n (%) 30(60)/20 (40) 4(8)/42 (84)
Married 9(18) Suicide attempt (yes/no), n (%) 17 (34)/33 (66) 4 (8)/42 (84)
Divorced 16 (32) Camp history? (yes/no), n (%) 20 (40)/30 (60)  8(16)/38(76)
Separated 1(2) Legal problem (yes/no), n (%) 20 (40)/30 (60) 4(8)/42 (84)

Job, n (%) aWithdrawal camp is a peer-governed drug-free residential place
Unemployed 41(82) that admits addicts (mainly involuntarily) for a 21-day period for
Worker 1(2) detoxification.

Self-employed 7(14)
Clerk 1(2)

Other substance abuse (abuse/dependency), n (%)

Nicoti 1 . .

O';&tr': ¢ ggggg 5723) YMRS mean difference=-3.83, P<.001), but depressive

Cannabis 2 (4)/27 (54) symptoms increased (HDRS mean difference=0.75, P=.01)

:i'd“uhf-ifl\ogens l g;i g 8; 3 months after the baseline assessment. However, negative
coho . . .

Laboratory test, n (%) symptoms dld' not statistically change' in the follow-up
Amphetamine and methamphetamine 24 (48) (SANS mean difference=-0.4, P=.1) (Figure 1).
Amphhetami"er methamphetamine, and morphine 9(18) We also compared the clinical characteristics of
Morphine 4(8)

was 34.64 £ 8.18 years, and 41 (82%) were unemployed (Table
1). Only 9 patients (18%) were married. The mean+ SD age
at first methamphetamine abuse was 28.78+9.15 years. All
of the patients were current users of methamphetamine
and met the criteria for current dependence. Frequency of
recent 3-month use of methamphetamine is provided in
Table 2. All of the patients had a history of frequent use of
other substances, with the most prevalent substances being
nicotine: 50 (100%), opium: 37 (74%), and cannabis: 27
(54%). Also, 36 patients (72%) occasionally used alcohol as
well, and 1 patient (2%) used hallucinogens (Table 2).

Eighteen patients (36%) had a positive family history of
first-degree relatives with psychiatric disorders—a total of 28
relatives—which included opioid dependency in 10 (35.8%),
amphetamine dependency in 8 (28.5%), bipolar disorder in
3 (10.7%), alcohol dependency in 2 (7.1%), major depressive
disorder in 2 (7.1%), primary psychotic disorder in 1 (3.5%),
obsessive-compulsive disorder in 1 (3.5%), and suicide
attemptin 1 (3.5%). All of the patients received antipsychotic
medications as well as adjunctive medications as needed.
However, we did not register the medications in the study.

Three months later, 46 patients (92%) were reassessed, 4
patients (8%) were lost to follow-up, and 29 subjects (63%)
were visited. Only 25 patients (50%) were regularly taking
their medications in the follow-up, 2 patients (4%) irregularly
used medications, and 19 patients (38%) had discontinued
their medications. Twelve (24%) patients were working, and
others were unemployed.

The clinical symptoms of the subjects were significantly
different in the follow-up compared to the baseline
assessment. The positive psychotic symptoms and manic
symptoms decreased (SAPS mean difference =-4.04, P<.001;

the patients who had relapsed into occasional use of
methamphetamine (1 to 3 times a month or less during 3
months of follow-up), patients who had relapsed into regular
use of methamphetamine, or those who remained abstinent
at the follow-up (Figure 1). The patients who had relapsed
to methamphetamine use did not show improvement in
positive, negative, and manic symptoms in contrast to
those who were abstinent. Positive symptoms significantly
increased in those with regular use of methamphetamine
during follow-up, and although depressive symptoms did not
improve in the abstinent patients, these symptoms worsened
in those with regular use (abstinent patients: SANS, P=.001;
SAPS, P<.001; HDRS, P=.395; YMRS, P<.001; occasional
users: SANS, P=.22; SAPS, P<.153; HDRS, P=.08; YMRS,
P<.194; frequent users: SANS, P=.24; SAPS, P<.37; HDRS,
P=.009; YMRS, P<.299).

We also performed 4 regression analyses to find out
which variables could potentially predict the 4 main outcome
variables (ie, SANS, SAPS, HDRS, and YMRS) at follow-up.
Baseline SANS score (B=0.9, SE=0.084, B=0.81, P<.001)
and reuse of methamphetamine during the follow-up period
(B=0.5, SE=0.17, $=0.23, P=.005) could predict the final
SANS score. However, the only significant predictor of
SAPS score in the follow-up was reuse of methamphetamine
(B=2.4, SE=0.45, p=0.68, P<.001). For the HDRS, again,
baseline HDRS scores (B=0.64, SE=0.1, B=0.76, P<.001)
and reuse of methamphetamine (B=0.38, SE=0.16,
B=0.23, P=.046) were significant predictors of depression
severity after 3 months of follow-up. Finally, only reuse of
methamphetamine could significantly predict the YMRS
score in the follow-up (B=2.43, SE=0.53, $=0.6, P<.001).

Considering the importance of reuse of methamphetamine
in the course of symptoms, as can be observed in Figure 1, we
performed an ordinal regression analysis to see which of the
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Figure 1. Clinical Symptoms in 50 Patients With Methamphetamine-Induced Psychotic Disorder
at Admission and Follow-Up 3 Months Later, Comparing Abstinent Patients With Occasional

and Frequent Users of Methamphetamine
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Abbreviations: AMP1=those who have used methamphetamine 1 to 3 times in a month or less during the follow-up
period, AMP2 =those who have used methamphetamine 1 to 4 times every week during the 3-month follow-up
period, HDRS=Hamilton Depression Rating Scale, NAMP =those who have not used methamphetamine during the
3-month follow-up period, SANS=Scale for the Assessment of Negative Symptoms, SAPS=Scale for the Assessment

of Positive Symptoms, YMRS=Young Mania Rating Scale.

clinical features or substance-related variables could reliably
predict the relapse to methamphetamine use 3 months later.
In this regression, we included relapse to methamphetamine
use as the dependent variable (being abstinent, occasional
use, regular use), frequency of recent methamphetamine
use as factor (occasional use, regular use, daily use), and the
SANS, SAPS, HDRS, and YMRS as covariates.

In this regression analysis, only the SANS score could
significantly predict the outcome variable (relapse) (Wald
X?=5.58; P=.028; 95% CI, 0.034-0.369). Thus, having a
higher score of negative symptoms at baseline was associated
with an increased risk of relapse of methamphetamine
use. Other variables (SAPS, HDRS, YMRS, and recent use
frequency) could not reliably predict the relapse.

DISCUSSION

Few data exist regarding the natural course of patients
with MIPD early after discharge from a psychiatric
hospital. The current study showed that after 3 months of
follow-up, about half of the patients with MIPD relapsed to

methamphetamine use, and a sizable proportion of them
were faced with difficult situations including legal problems,
readmission to a psychiatric hospital or a withdrawal camp
(a peer-governed drug-free residential place that admits
addicts, mainly involuntarily, for a 21-day period for
detoxification), unemployment, and suicide attempt.

Other studies!*?” have also shown that patients with
MIPD encounter negative social, medical, and mental
consequences during follow-up. For instance, 1 study'?
followed 449 patients for about 6 to 7 years and showed more
than half of the patients experienced a relapse of psychosis,
and 39.2% of them needed rehospitalization. Furthermore,
22.3% showed some degree of suicidality at the time of
interview, and 8.2% of the patients had died.'? In another
study?’ that followed 526 patients with methamphetamine
dependence, those who had a history of psychotic disorder
reported a higher rate of suicide attempts and a 2 times
higher chance for hospitalization.

The current study also showed that the patients’ manic
and positive, but not negative, symptoms significantly
improved and depressive symptoms deteriorated in the
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follow-up. We also found that the clinical course of ‘the
patients was very much affected by whether they remained
abstinent or relapsed into occasional or frequent use of
methamphetamine. As it could be predicted, positive and
negative symptoms as well as manic symptoms improved
in abstinent but not in relapsed patients. Frequent users of
methamphetamine even showed a significant increase of
positive symptoms and nonsignificant increases in the scores
of manic and negative symptoms. Other studies have also
shown that psychotic and manic symptoms improve with
abstinence, and there is a clear dose-response effect between
days of methamphetamine use and severity of psychotic
symptoms.?®?? A recent study by McKetin et al*® suggested
that methamphetamine use is associated with exacerbation
of positive psychotic and affective symptoms but not
negative symptoms of schizophrenia in methamphetamine
users. However, some other studies®"*? have reported
negative symptoms in patients with MIPD as well. On the
other hand, depressive symptoms showed a totally different
course from other symptoms. Neither group showed an
improvement, but the situation was worse in users and more
severe in frequent users. Our results are in line with previous
findings?>? that have shown that depression increases after
initiation of amphetamine use, and adverse psychological
symptoms are associated with higher frequency of substance
use. Moreover, the lack of change of depressive symptoms
in the abstinent patients in our study could be referred to
protracted withdrawal symptoms or real permanence or
relapse of depressive symptoms. Although depressed mood,
anhedonia, irritability, and lack of concentration have been
reported during withdrawal of stimulants, these symptoms
are generally mild and resolve in a few days.***> Therefore,
the observed depressive symptoms do not seem to be related
to withdrawal symptoms.

Moreover, presence of major depression has been
reported in a subgroup of amphetamine users several
months after withdrawal, which has been associated with
a lower level of excretion of a norepinephrine metabolite,
3-methoxy-4-hydroxyphenylglycol (MHPG).*® Chronic
methamphetamine use is also associated with changes
in dopamine, glutamate, and y-aminobutyric acid
neurotransmission,’” all of which have been implicated in
the neurobiology of depressive disorders.*® Furthermore,
hyperactivity of the hypothalamic-pituitary-adrenal axis
has been proposed as a possible mechanism of induction of
depression in methamphetamine users.*

The current study also suggested that reuse of
methamphetamine in the follow-up could significantly
predict all of the assessed clinical symptoms including
manic, depressive, and positive and negative psychotic
symptoms. This prediction is much stronger for positive
psychotic and manic symptoms but not so strong for
depressive and negative psychotic symptoms, in which their
respective baseline values are better predictors. This finding
suggests that, although depressive and negative psychotic
symptoms in patients with MIPD are affected to some
degree by the reuse of methamphetamine, this effect is not so

Clinical Course of Methamphetamine Psychosis

large. Severity of baseline levels of depression and negative
symptoms seems to be the most important predictor of the
severity of these symptoms in the follow-up.

As a very influential variable in the clinical outcome
of patients with MIPD, we need to know the possible
predictors of reuse of methamphetamine. Interestingly, the
only baseline variable that could reliably predict relapse in
the patients with MIPD to reuse of methamphetamine was
the score of negative symptoms. This finding means that the
higher a patient’s negative symptoms, the higher his or her
risk of relapse to methamphetamine use. To our knowledge,
this is the first time that negative symptoms have been shown
to be related to risk of relapse of substance use. In a study on
retention of methamphetamine users in treatment, Kobayashi
et al*’ showed that from among 4 potential predictors (age
at initial assessment, presence of hallucinations, receiving
public assistance, and history of incarceration), only history
of incarceration could significantly predict treatment
retention.

But why would negative symptoms increase the risk
of methamphetamine reuse? We can use the extensive
literature on schizophrenia and other psychotic disorders
to find possible explanations. Ziedonis et al*! reported that
using stimulants may improve negative symptoms and
uncomfortable feelings that psychotic patients experience.
However, Gregg et al*? suggested that still a consistent
association could not be confirmed between schizophrenia
and substance use. For example, 2 reviews have found
contrasting results; 1 study*® reported that patients with
schizophrenia prefer substances that would reduce their
negative symptoms, but the other review** showed that
patients with comorbid schizophrenia and substance use
had more positive than negative symptoms compared to
noncomorbid patients. It is also important to note that
the latter review** did not separate the patients who used
activating drugs (cocaine, amphetamines, and cannabis)
from those who used sedatives (opiates and alcohol). This
review also notes that the reason for the inconsistency in
its findings with other studies might be due to selection of
less socially impaired patients that could more easily find
substances for their use. This article also mentioned that “if
SUD [substance use disorder] is driven by self-medication,
it may be aimed particularly toward alleviating negative
symptoms. #4254 The same reasoning could be applicable
to patients with MIPD and justify the observed association
of negative symptoms with relapse of methamphetamine use
3 months later.

Limitations

The sample size of our study was relatively small
and selected only from 1 psychiatric hospital in Tehran.
Although this is a referral hospital that receives patients
from all over Iran, our sample could not be representative
of all of the patients with MIPD, especially those who do
not need hospitalization and are treated in an outpatient
setting. Furthermore, we only followed the patients for 3
months; longer follow-up might provide more information

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2016 Copyright Physicians Postgraduate Press, Inc.

Prim Care Companion CNS Disord
2016;18(6):d0i:10.4088/PCC.16m02002

PrRiMARYCARECOMPANION.cOM [E €5



Javadian et al

about the long-term outcome'of thése patients. The other
limitation of the study was the lack of a control group.
We also did not register the medications that the patients
used during the study and could not control the possible
effects that this could have on the results of the study.
Comparison of the patients with MIPD with those with
other psychotic disorders including schizophrenia could
also be informative.

CONCLUSION

More than half of the patients relapsed into
methamphetamine use, did not adhere to treatment,
and were functionally impaired. Although abstinent
patients improved in most of the clinical scales (positive,
negative, and manic symptoms) 3 months later, depressive

symptoms did not improve. On the’other hand; patients
who reused methamphetamine, especially frequent users of
methamphetamine, continued to experience symptoms or
even significantly deteriorated in the follow-up assessment.

Severity of negative symptoms at initial assessment
was the only clinical variable that could predict reuse of
methamphetamine 3 months later in the patients with
MIPD. The current study underscores the importance of
depressive and negative symptoms in patients with MIPD.
Depressive symptoms indicated a different clinical course
from other symptom categories. Negative symptoms also
turned out to have a possible role in relapse prediction in the
patients with MIPD. Therefore, physicians should be advised
to independently address all of the symptom categories of
patients with MIPD, including depressive and negative
psychotic symptoms, at each follow-up visit.
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