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1 Background

These guidelines for the management of patients with methamphetamine-induced psychosis
have been prepared to aid emergency, general, medical and psychiatric staff in the treatment of
these patients in the emergency setting. These guidelines have been developed in consultation
with and guidance from experts from the fields of drug and alcohol treatment, emergency
medicine and psychiatry. They are based on the national and international literature and on
clinical experience with methamphetamine-induced psychosis patients in Australia. The lack of
evidence based guidelines for the management of methamphetamine-induced psychosis was
the major impetus to the development of these guidelines. Given this, much of the evidence-
base for these guidelines is drawn from the literature addressing other psychotic conditions,
particularly schizophrenia.

These guidelines are structured to provide an overview of the current literature on
methamphetamine psychosis, followed by suggested treatment guidelines for acute
presentations of methamphetamine psychosis. An abbreviated version of the guidelines is also
provided.

1.1 Aims

The major aims of the guidelines are:

e to update and incorporate experience with new medications to improve the medical
treatment of this condition

e to provide advice based on the latest evidence and expert opinion
e to provide consistent care for patients across different jurisdictions

e to promote productive and effective treatment alliances between mental health,
emergency medicine and drug and alcohol professionals leading to good clinical practice
for this group of patients

These guidelines should be considered in conjunction with the document: Management of
Patients with Psychostimulant Toxicity: Guidelines for Emergency Departments'.

2 Amphetamines

Amphetamines are central nervous system stimulants with sympathomimetic and adrenergic
agonist activity. Amphetamine administration increases mood, arousal and physical activity?®
and produces an increase in heart rate and blood pressure.?* Both methamphetamine and

its principal metabolite amphetamine are indirectly acting sympathomimetic drugs with both
central and peripheral actions. They act by releasing and inhibiting the reuptake of three
neurotransmitters: dopamine, noradrenaline and serotonin.'®'" Additionally, amphetamine
displaces newly synthesised neurotransmitters from their respective vesicular stores by acting
on the vesicular monoamine transporter, thereby increasing the pool of cytoplasmic transmitter
available for release. Amphetamines can also inhibit the metabolism of these neurotransmitters
by inhibiting the action of monoamine oxidase.'
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2.1 Pharmacokinetics

Both methamphetamine and amphetamine are readily absorbed from the gastrointestinal
tract and the nasal mucosa, and freely penetrate the blood brain barrier.”*'* Both are

mainly excreted unchanged in the urine via the organic cation transport system.'®'” Via

this route, amphetamines are excreted more rapidly in an acidic environment'®. Following
oral administration, the oral bioavailability of methamphetamine is around 67%'® and the
elimination half-life around 10 hours."™ In addition to elimination of unchanged drug via

the urine, both amphetamine and methamphetamine are metabolised by Phase | (oxidation)
and Phase Il (conjugation) reactions. In Phase | metabolism, both amphetamine and
methamphetamine — as substrates for the cytochrome P450 systems — undergo N-dealkylation
and hydroxylation reactions. Peak plasma concentrations occur at 2—4 hours following

oral ingestion of amphetamine.?**' Maximum cardiovascular effects of orally administered
amphetamine occur at one hour and maximum observer-rated activation and subjective effects
at 1"z to 2 hours post-ingestion. However, subjective and behavioural effects then decline
despite substantial amphetamine concentrations.”**

2.2  Route of administration

Both vapour inhalation (smoking), and intravenous injection of amphetamine are increasingly
common routes of administration in different populations of users.?** Both routes of
administration produce rapid and intense pharmacologic effects that provide strong positive
reinforcement for repeated use. Intravenously administered methamphetamine has a mean
plasma half-life of 11-12 hours.'*® Both inhalation of methamphetamine vapour and injection

of methamphetamine show similar parameters.'®

2.3 Neurotoxicity associated with methamphetamine use

Human and animal models of dose dependent dopamine transporter loss associated

with methamphetamine use have been developed.?”** Specifically, controlled studies in
methamphetamine users have identified significant dopamine transporter reductions in the
striatum?® and in the orbitofrontal cortex, dorsolateral prefrontal cortex, and amygdala.’’ In
the latter study, dopamine transporter reduction in the orbitofrontal cortex and the dorsolateral
prefrontal cortex was positively related to the duration of methamphetamine use and with the
severity of persistent psychiatric symptoms. Volkow and colleagues® identified a reduction in
dopamine transporters in the striatum of methamphetamine users who had been abstinent for
at least 11 months. This was associated with motor slowing and memory impairment. Further
studies have indicated that these effects may be partially reversible with protracted abstinence
(12-17 months).*?> However, the extent of recovery may not be sufficient to restore full cognitive
function.®
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2.4  Prevalence of amphetamine use in Australia

Of Australians aged 14 years and older, 3.2% had used amphetamines in the previous 12
months.** Of this group, 10.8% used amphetamines at least once a week, and 16.1% had

used about once a month. Using the multiplier-benchmark method, McKetin and colleagues*
estimated that the number of regular methamphetamine users in Australia was 102 600, or 10.3
per 1000 persons aged 15-49 years. Of these regular methamphetamine users, it was estimated
that there were 72 700 dependent methamphetamine users, or 7.3 per 1000 population aged
15-49 years.*® It is important to be aware that amphetamine use is likely to be a part of a
polydrug use pattern. For example, in the National Drug Strategy Household Survey,** recent
users of amphetamines (used in the previous 12 months) had used alcohol (87.2%) cannabis
(67.6%) and ecstasy (49.4%) (on at least one occasion) concurrently with amphetamine.
Similarly, studies of methamphetamine users in other jurisdictions have identified alcohol and
cannabis as the principal drugs used in conjunction with methamphetamine.36-4°

2.4.1  Prevalence of amphetamine use among mental health patients

Substance abuse and dependence are common among psychiatric patients.*#? In addition
to the negative consequences of substance use, patients with both an Axis | disorder and

a substance use disorder may experience an exacerbation of their psychiatric symptoms.*
Additionally, substance use disorders in mental health patients may compromise their ability
to derive benefit from treatment. For example, patients with comorbid substance use and
psychiatric disorders are more likely to be non-compliant with prescribed medication or to
experience negative side effects resulting from mixing prescribed medications and alcohol or
illicit drugs.**4>

2.4.2  Amphetamine-related hospital attendances

The most recent data from the South Australian arm of the lllicit Drug Reporting System

(IDRS) showed that amphetamine-related attendances to the Royal Adelaide Hospital (RAH)
emergency department have increased, with the number of attendances in 2004-05 for
amphetamines being higher than for any other illicit drug. Additionally, attendances for drug-
induced psychosis have doubled in the last year. Although, the present coding system does not
allow the quantification of drug-induced psychosis by drug,* it is likely that amphetamine-
induced psychosis forms a substantial proportion of these episodes.

3 Amphetamine-induced psychiatric symptoms

Psychiatric symptoms are common among methamphetamine users. Almost half (49%) of a
sample of current amphetamine users interviewed had been diagnosed or treated for a mental
health problem and these problems had occurred commonly after the commencement of
regular amphetamine use.*” A recent study of 309 regular methamphetamine users (used at
least monthly) found that 13% of participants screened positive for psychosis, and 23% had
experienced a clinically significant symptom of suspiciousness, unusual thought content or
hallucinations in the past year. Methamphetamine users who were dependent on the drug
were three times more likely to have experienced psychotic symptoms than non-dependent
methamphetamine users.*
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3.1 Methamphetamine psychosis

Methamphetamine psychosis is characterised by persecutory delusions, auditory or visual
hallucinations, strange or unusual beliefs, thought reading, ideas of reference and delusions
of reference and thought insertion. There may be high levels of suspiciousness in a state

of clear consciousness. The patient may lack insight and high levels of fear may lead to
aggressive behaviour, particularly where persecutory beliefs are held.**>' The incidence of
methamphetamine psychosis is related to high frequency use of high doses.>? However,
incidence and severity of the psychosis experienced by patients are related to dosage and
route of administration, particularly where rapid routes of administration such as injecting and
inhalation of vapour are used.>**> Sleep deprivation is also believed to exacerbate psychotic
symptoms®® and, in patients using methamphetamine on a ‘run’, may also increase the severity
of symptoms. In addition, as previously mentioned, patients with co-morbid psychiatric and
substance use disorders may experience an exacerbation of their psychiatric symptoms.*

3.2 Diagnosis of methamphetamine psychosis

The current empirical and clinical evidence does not provide a clear distinction between
methamphetamine psychosis and psychosis due to other factors. Particularly in the case of an
acute presentation, distinguishing between methamphetamine-induced psychosis and another
psychotic illness such as schizophrenia is very difficult and it is often only in retrospect that a
diagnosis can be made. Accurate diagnoses of methamphetamine-induced psychoses rely on
information that patients or their families provide about methamphetamine use. However, in

acute situations, this information may be unavailable.

There is a general consensus that presentations of methamphetamine psychosis closely
resemble those of paranoid schizophrenia and can mimic mania.*"*® The positive symptoms
of methamphetamine psychosis are similar to those of paranoid schizophrenia, consisting
mainly of delusions (particularly of persecution, but also ideas of reference) and hallucinations.
The recurrent nature of methamphetamine psychosis is also suggested as another apparent
similarity, as recurring methamphetamine psychosis may mimic the clinical course of
endogenous schizophrenia.”” Delusions of persecution are almost universally noted to be
characteristic of methamphetamine psychosis, and findings of ideas of reference are also
common.®®% Auditory hallucinations are reported by some research to be more prevalent

in this disorder than visual,®*®" and tactile hallucinations.> The absence of thought disorder

in many published reports of methamphetamine psychosis was thought to be a major
distinguishing feature of methamphetamine psychosis.®® However, this symptom was observed
in later studies of methamphetamine psychosis.®? The variation in the clinical presentations

of methamphetamine psychosis in the literature compounds the already difficult task of
differentiating this disorder from schizophrenia.
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3.3  Duration of methamphetamine psychosis

Methamphetamine psychosis usually abates rapidly (within days) with the cessation of
amphetamine intake, restorative sleep and the elimination of amphetamines.®* However, in
some cases psychosis may persist for several years®® and around 5-15% of the users who
develop methamphetamine psychosis fail to recover completely.®* Furthermore, once the
psychotic state develops with methamphetamine use, recurrence can happen in response
to psychological stressors even in the absence of further methamphetamine use.®' Psychotic
symptoms may also be a feature of the amphetamine withdrawal syndrome. For example, in
a recent study of 21 patients undergoing treatment for methamphetamine withdrawal, two
developed auditory hallucinations within the first four days of abstinence.®

3.4  Recurrence of methamphetamine psychosis

The recurrent nature of methamphetamine psychosis has been well documented.®*%¢” The
triggers for methamphetamine psychosis relapse reported include methamphetamine® or
other drug use (including alcohol),>” psychosocial stressors,®”" or other nonspecific stimuli.®®
Notably, if methamphetamine use is recommenced, a significantly shorter period of abuse

is apparently sufficient to reproduce the psychotic state than that which produced the initial
episode.” Recurrences of methamphetamine psychosis are reported to closely resemble
previously experienced episodes.*’

3.5  Medical management of methamphetamine-induced psychosis

There is little empirical evidence on which to base treatment approaches to methamphetamine-
induced psychosis.*® Most of the published evidence on methamphetamine psychosis
treatment consists of case reports or small open label studies. The results of two early studies

in amphetamine users show that agitation and some psychotic symptoms may abate within an
hour after antipsychotic injection. In the first study of eight amphetamine psychotic patients, the
symptoms of excitement and paranoid ideation were significantly decreased within 60 minutes
of haloperidol intramuscular administration.” In the second study, the results of a randomised
trial in 146 acutely agitated methamphetamine users showed that droperidol, a butyrophenone,
can sedate patients significantly faster than lorazepam at 10, 15, 30 and 60 minutes after the
intravenous administration.”* Case studies of methamphetamine psychosis have also reported
good responses to olanzapine,” risperidone’® and quetiapine.””

A study of methamphetamine psychosis in South Australia found that each interviewed
patient was treated with both antipsychotic medication and benzodiazepines during their
inpatient stay. Olanzapine was the most commonly used atypical agent (76% of patients),

and of the typical antipsychotics, haloperidol was most commonly administered. Some
patients also received more than one type of antipsychotic or benzodiazepine during their
admission.”® Clinical reports and the limited research evidence available suggest that the most
commonly used agents for the acute treatment of methamphetamine-induced psychosis are
benzodiazepines and antipsychotics.
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3.6 Pharmacology of antipsychotics

All currently effective antipsychotic drugs provide some degree of dopamine receptor blockade
and are generally more effective toward positive than negative and cognitive symptoms of
schizophrenia.®® Antipsychotic medications can be divided broadly into two categories:
‘typical” or first generation and ‘atypical” or second generation antipsychotics. Table 1 shows

the currently available atypical antipsychotics in Australia.

Table 1 Atypical antipsychotics currently available in Australia

Generic Name Brand Name Preparation
Amisulpride Solian ® Tablet, liquid
Aripiprazole Abilify ® Tablet
Clozapine Clopine ® Tablet
Clozapine CloSyn ® Tablet
Clozapine Clozaril ® Tablet
Olanzapine Zyprexa ® Tablet, injection
Olanzapine Zyprexa Zydis ® Wafer
Quetiapine (fumerate) Seroquel ® Tablet
Risperidone Risperdal ® Tablet, liquid, wafer
Risperidone Risperdal Consta ® Depot injection

Data in Table 1 derived from: Rossi S. Australian Medicines Handbook 2006. Adelaide, South
Australia: Australian Medicines Handbook Pty Ltd; 2006.

Typical antipsychotics include the butyrophenones (e.g. haloperidol), phenothiazines (e.g.
chlorpromazine) and thioxanthenes (e.g. zuclopenthixol). Haloperidol is considered to

be the prototypic first generation antipsychotic and is generally used as a comparator in
evaluation studies of antipsychotic therapy. The second generation or atypical antipsychotics
include olanzapine, clozapine, quetiapine, and risperidone. Atypical antipsychotics are a
heterogeneous group of drugs and most have a multireceptor profile.

In a review of the onset of action of antipsychotics, Agid and colleagues”™ concluded that the
onset of the antipsychotic effect occurs within 24 hours. Moreover, the antipsychotic effect

is specific to antipsychotic medications and can be distinguished from behavioural sedation.
This onset of antipsychotic action occurs with either oral or parenteral administration of either
typical or atypical antipsychotics. While most of the antipsychotic effects occur within the first
two weeks of treatment, the greatest improvement occurs in the first month of treatment.
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When administered at clinically effective doses for the treatment of psychotic disorders, typical
antipsychotics induce elevated levels of serum prolactin and extrapyramidal adverse effects.
Tardive dyskinesia can occur with long-term treatment. The adverse effects associated with

typical antipsychotics are listed below:

e Dystonias, such as oculogyric crisis, torticollis, opisthotonos or laryngeal dystonia. These

can occur soon after antipsychotic drug therapy is commenced.

e Parkinsonism or rigidity may occur within the first days or weeks after starting
antipsychotic therapy.

e Akathisia or restless legs may occur as well as agitation.

e Tardive dyskinesia, characterised by repetitive involuntary movements, usually of the

mouth and tongue is often irreversible.

e Hyperprolactinemia leading to galactorrhea.

In contrast to first generation antipsychotics, second generation antipsychotics are ‘atypical’
because, as a number of studies have shown, they provide effective control of psychotic
symptoms while eliciting low or negligible levels of extrapyramidal adverse effects and tardive
dyskinesia.®" Of the second generation antipsychotics, olanzapine and risperidone can be
considered high potency as they exert their antipsychotic effects at relatively low doses in
comparison to other atypical antipsychotics such as clozapine and quetiapine which require
relatively higher dose due to their lower potency.®

There is a large body of evidence showing that second generation antipsychotics produce
fewer extrapyramidal adverse effects in comparison to haloperidol.®-%¢ Further, the atypical
antipsychotics have demonstrated equivalent or superior control of psychotic symptoms in
comparison to typical antipsychotics.2#8°%” Because of the superior efficacy of the newer
antipsychotics and the better side effect profile, atypical antipsychotics have become first line
treatments for psychotic disorders, particularly in the case of first episode psychosis.?” One
exception to the preference for atypical medications for the treatment of psychotic disorders
is clozapine which has been associated with the risk of fatal agranulocytosis during long-
term therapy. However, there are still significant side effects associated with long-term use

of the atypical antipsychotics. Olanzapine and clozapine in particular have been associated
with substantial weight gain and the increased risk of diabetes.”' However, the balance of
evidence suggests that of the atypical antipsychotics, the superior efficacy and better side effect
profile of the atypical antipsychotics risperidone and olanzapine make them the preferred first
line treatment of acute psychosis in inpatients with schizophrenia.828

Current theories suggest that the ‘atypicality’ of second generation antipsychotics is a

function of their low affinity for the dopamine D, receptor in comparison to first generation
antipsychotics. That is, atypical antipsychotics are loosely bound to and rapidly released from
D, receptors. Importantly, atypical antipsychotics bind more loosely to the D, receptor than
the endogenous ligand (dopamine) while typical antipsychotics bind more tightly.®' The choice
of dose and type of antipsychotic medication rests on achieving a balance between effective
symptom control and the minimisation of adverse effects. The clinical efficacy of antipsychotic
medications is associated with a block of 60-80% of D, receptors® while extrapyramidal
adverse effects are associated with a D, receptor block in excess of 70%.%
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Although atypical antipsychotics are grouped together in comparison to typical antipsychotics,
it is clear that these second generation antipsychotics are a heterogenous group of drugs that
vary in their efficacy and side effect profile. While the current research evidence has identified
generally greater efficacy, more head-to-head studies would clarify treatment choices. What is
clear from the evidence is that all atypical antipsychotics have a lower risk of extra pyramidal
adverse effects and hyperprolactinemia in comparison to typical antipsychotics. The advantages
of atypical compared with typical antipsychotics can be summarised as follows:

e Greater therapeutic effect in some treatment-resistant patients

e Greater efficacy for negative symptoms and cognitive deficits

e Reduced risks of extrapyramidal adverse effects including long-term effects
e Reduced risk of hyperprolactinemia

e Improvement in depressive symptoms

¢ Increased medication compliance

The combination of greater efficacy and reduced risk of adverse effects are important
considerations which may balance the substantially greater cost associated with atypical
antipsychotic therapy.

4 Proposed treatment guidelines

The proposed treatment guidelines outlined below are based on currently available evidence
and expert opinion in the field. The key principles underlying this document are the safety and
well-being of individuals affected by psychosis, their families and associates as well as the
health of other professionals involved in their care.

4.1 Initial contact

Assessment of the psychotic patient will vary with the setting and degree of behavioural

and cognitive disturbance. Where the degree of disturbance is such that a standard medical
assessment may be made, a drug and alcohol history should form part of that assessment.
Where the patient is fearful and agitated, the goal of treatment should be to ensure their
immediate safety as well as the safety of other individuals in the vicinity. For all patients
exhibiting symptoms of psychosis, the initial goal of treatment should be to provide reassurance
and engage the patient in the therapeutic relationship.

Symptoms of agitation will prevent a complete assessment and may substantially interfere with
treatment. Therefore, the initial goal is to reduce agitation and gain cooperation in order to
facilitate a complete assessment. Organic causes such as alcohol intoxication, or delirium due
to other causes may need to be excluded. Agitated patients should be approached in a low-key
manner with the main aim of reducing the potential for an exacerbation of symptoms.
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4.2  Assessment

The initial phase includes an assessment of immediate risks to the patient and to others.
Reassurance and specific feedback should be provided at this stage. Where this first level of
intervention is successful in gaining the patient’s cooperation, a more complete assessment may
be made. This assessment should address:

1. Vital signs, blood sugar level, oximetry

2. Orientation

3. Insight

4. Delusional thinking

5. Types and nature of any hallucinations

6.  History of psychiatric illness

7. Medical history

8.  Current medications

9.  Drug use history, specifically:
e number and types of different drug types used (both licit and illicit)
e changes in recent use patterns, particularly escalation
e time and amount of most recent use of each drug
*  route of administration
e presence of injection sites or ‘track marks’

10. Recent sleep patterns

4.3 Investigations

The choice of investigation will depend on the setting and available resources as well as other
practical considerations such as expense. Organic screening tests for medical illness may

vary from none to extensive, depending on the individual clinical presentation. This decision
is based on clinical history and examination. Investigations may include a drug screen to
confirm drug-related presentations especially when patients deny using substances. Consider
urine or saliva drug screen, blood or breath alcohol concentration. However, drug screening is
imperfect and can be confounded by false positives and negatives. If there is a history of drug
or alcohol use then there may be no need to confirm recent drug use by testing.

mmm 9



4.4  Treatment

The first hour of care is critical to a successful outcome for patients presenting with
methamphetamine psychosis. Early expert clinician input at this stage will often de-escalate the
situation and allow the initiation of assessment and treatment. At this stage, many patients will
accept medication where it is later refused. This initial phase is therefore a critical time in the
management of these patients. Nurse-initiated guidelines for an oral regime of benzodiazepine
administration (see Section 4.6 Step 1) should be commenced at this stage depending on the
level of agitation (see Appendix 1). It is also important to encourage the patient to eat and
drink to restore deficits from overactivity and self-neglect. This is particularly important, as it

is possible that the patient will enter into a period of extended sleep as recovery takes place.

A team approach is often required. This may include a nurse, medical officer, appropriately
trained security guard, psychiatric team and drug and alcohol workers.

4.5 Medication

The aims of the medication protocol should be the safe containment and management of the
disturbed individual and further to facilitate a restorative sleep. This may be particularly helpful
where sleep deprivation is a feature of the presentation. Because of their safety and efficacy,
the expert panel proposed oral benzodiazepines, particularly lorazepam as the first choice

of medication for methamphetamine psychosis. Surveys of emergency room patients with
psychotic disorders show that benzodiazepines are preferred to other forms of sedation.”***
Antipsychotic medication should only be administered if benzodiazepines prove ineffective.
Where use of an antipsychotic becomes necessary, the expert panel identified olanzapine as
the most suitable because of its availability as an oral or intramuscular preparation. However,
an alternative oral atypical antipsychotic could be utilised if that was the local preference.
Utilisation of the sedative properties of antipsychotic medication is the main indication for
their use. Antipsychotic medication should be continued until the sedative effect is evident and
the patient is either asleep or calm enough for a more thorough assessment. Physical restraint
should only be used as a last resort and only until chemical restraint is achieved. For many
patients, methamphetamine psychosis is a transitory state that will resolve with restorative
sleep, medication and the elimination of the drug from the body. Continuation of antipsychotic
medication beyond this acute phase is usually unnecessary after 72 hours and should be
avoided longer term.
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4.6  Stepped care approach

1. Offer oral medication early using a nurse initiated protocol. Initial dose: oral lorazepam
2mg up to 4mg within an hour and repeat again an hour later if necessary. Dosing
should be prompted by the score on the Level of Agitation (LOA) Scale (see Appendix 1).
Medication should be offered if the score is over 4.

2. If the patient is highly agitated, the LOA >4, and oral medication is refused, administer
midazolam 5mg i.m. Repeat in 10 minutes if behaviour remains uncontrolled.

3. If either of these steps fail to achieve control with two appropriate doses, give olanzapine.
Antipsychotics should be given if the LOA >4 after benzodiazepine management. Begin
with olanzapine 10mg oral or if oral refused give i.m. Repeat one hour later if agitation is
still present.

4. If steps 1-3 fail, consideration needs to be given to repeating the steps for i.m. midazolam
(see Step 2).

5. Use physical restraints only as a last resort if the steps above have failed. Appropriate
close supervision is necessary. Sudden unexpected deaths are more common when
physical, rather than chemical restraint is used.

6. If an antipsychotic is used, its use must be reviewed within three days. Given the (usually)
short-term nature of amphetamine-induced psychosis, and the potential for harmful
side effects associated with this group of medications, routine ongoing administration of
antipsychotic medication can usually be avoided.

Management of these patients should ideally be in a quiet place with constant observation
and preferably with consistency of staffing. Patients should be monitored in a low stimulus
environment and should remain visible at all times.

4.7  Duration of treatment
1. The aim of initial treatment is to settle behaviour.

2. Once compliant when taking oral medication only, benzodiazepines should be used until
the diagnosis is clarified. This may take up to five days of observation.

Once behaviour is contained and the patient is no longer psychotic, referral to a drug and
alcohol facility should be considered. In many instances the involvement of these services will
be as an outpatient.
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4.8  Once the agitation resolves

Initiate the assessment protocol (see section 4.2 and 4.3) to elucidate psychotic symptoms
and differentiate methamphetamine-induced psychosis or psychosis of another origin. This
evaluation will help to clarify the diagnosis. Scales such as the Brief Psychiatric Rating Scale,”
and the Positive and Negative Symptom Scale® may be used to augment the assessment in
clinical practice.

The presentation of the patient at the emergency department provides an opportunity to link
the patient with appropriate health services, such as drug and alcohol, and general medical
services. Health risk assessments (blood-borne virus screens, general health screens etc.) can
also be performed at this time.

An empathic, educative approach that summarises the facts elicited in the history and physical
examination and encourages patients to link their presenting physical and psychosocial
problems and the biochemical findings to their drug use will, in most cases, result in an
acceptance of the diagnosis. Establishing a supportive, non-judgmental relationship that
encourages active participation facilitates this. Motivation to change is reinforced by helping
patients weigh up the costs and benefits of their continued drug use and by stressing the
benefits of a drug-free lifestyle. Actual change requires the development of a clear, mutually
acceptable treatment plan that structures specific interventions to meet the needs of the
individual. The involvement of drug and alcohol staff can help to facilitate this process.

4.9  Follow-up

A comprehensive discharge summary and treatment plan will contribute substantially to
effective treatment on future presentations. Ideally, this plan should be available to all those
likely to be involved in the patient’s care such as GPs, acute hospital emergency staff, drug and
alcohol services and mental health services. Information detailing effective management of the
patient, the pattern of presentation and recovery should be included in the documentation.

4.10 Limitations of the evidence

Antipsychotics for agitation have only been studied in patients with schizophrenia, not drug-
induced psychosis, and no randomised controlled trials have investigated treatment and
agitation resolution in patients with methamphetamine-induced psychosis.

12 mmm



References

1.

10.

11.

12.

13.

14.

Jenner L, Spain D, Whyte |, Baker A, Carr V], Crilly J. Management of patients with
psychostimulant toxicity: Guidelines for emergency departments. Canberra: Australian
Government Department of Health & Ageing; 2006.

de Wit H, Clark M, Brauer LH. Effects of d-amphetamine in grouped versus isolated
humans. Pharmacology Biochemistry and Behavior. May—Jun 1997;57(1-2):333-340.

Miller DB, Miller LL. Bupropion, d-amphetamine, and amitriptyline-induced conditioned
taste aversion in rats: dose effects. Pharmacology Biochemistry and Behavior. May
1983;18(5):737-740.

Silverstone T, Fincham J, Wells B, Kyriakides M. The effect of the dopamine receptor
blocking drug pimozide on the stimulant and anorectic actions of dextroamphetamine in
man. Neuropharmacology. 1980;19:1235-1237.

Zacny JP, de Wit H. Effects of food deprivation on subjective responses to d-amphetamine
in humans. Pharmacology Biochemistry and Behavior. 1989;34:791-795.

Drevets WC, Gautier C, Price JC, et al. Amphetamine-induced dopamine release
in human ventral striatum correlates with euphoria. Biological Psychiatry. Jan 15
2001;49(2):81-96.

Brauer LH, Ambre J, De Wit H. Acute tolerance to subjective but not cardiovascular
effects of d-amphetamine in normal, healthy men. Journal of Clinical
Psychopharmacology. Feb 1996;16(1):72-76.

Johnson BA, Ait-Daoud N, Wells LT. Effects of isradipine, a dihydropyridine-class calcium
channel antagonist, on D-methamphetamine-induced cognitive and physiological
changes in humans. Neuropsychopharmacology. 2000;May;22(5):504-512.

Wachtel SR, de Wit H. Subjective and behavioral effects of repeated d-amphetamine in
humans. Behavioral Pharmacology. May 1999;10(3):271-281.

Rothman RB, Partilla JS, Baumann MH, Dersch CM, Carroll Fl, Rice KC. Neurochemical
neutralization of methamphetamine with high-affinity nonselective inhibitors of biogenic
amine transporters: a pharmacological strategy for treating stimulant abuse. Synapse. Mar
1 2000;35(3):222-227.

Kuczenski R, Segal DS. Effects of methylphenidate on extracellular dopamine, serotonin,
and norepinephrine: comparison with amphetamine. Journal of Neurochemistry. May
1997;68(5):2032-2037.

Seiden L, Sabol K, Ricaurte G. Amphetamine: effects on catecholamine systems and
behavior. Annual Review of Pharmacology and Toxicology. 1993;32:639-677.

Pichini S, Altieri I, Zuccaro P, Pacifici R. Drug monitoring in nonconventional biological
fluids and matrices. Clinical Pharmacokinetics. Mar 1996;30(3):211-228.

Harris DS, Boxenbaum H, Everhart ET, Sequeira G, Mendelson JE, Jones RT. The
bioavailability of intranasal and smoked methamphetamine. Clinical Pharmacology and
Therapeutics. Nov 2003;74(5):475-486.

mmm 13



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

14

Cho AK, Melega WP. Patterns of methamphetamine abuse and their consequences.
Journal of Addictive Diseases. 2002;21(1):21-34.

Cook CE, Jeffcoat AR, Hill JM, et al. Pharmacokinetics of methamphetamine self-
administered to human subjects by smoking S-(+)-methamphetamine hydrochloride. Drug
metabolism and disposition: the biological fate of chemicals. Jul-Aug 1993;21(4):717-
723.

Sakai T, Niwaguchi T, Kimura R, Murata T. Distribution and excretion of
methamphetamine and its metabolites in rats. lll. Time-course of concentrations in
blood and bile, and distribution after intravenous administration. Xenobiotica. Jan
1985;15(1):31-40.

Oyler JM, Cone EJ, Joseph RE, Jr., Moolchan ET, Huestis MA. Duration of
detectable methamphetamine and amphetamine excretion in urine after controlled
oral administration of methamphetamine to humans. Clinical Chemistry. Oct
2002;48(10):1703-1714.

Cook CE, Jeffcoat AR, Sadler BM, et al. Pharmacokinetics of oral methamphetamine
and effects of repeated daily dosing in humans. Drug metabolism and disposition: the
biological fate of chemicals. Nov—Dec 1992;20(6):856-862.

Schepers R, Oyler JM, Joseph RE, Jr., Cone EJ, Moolchan ET, Huestis MA.
Methamphetamine and amphetamine pharmacokinetics in oral fluid and plasma
after controlled oral methamphetamine administration to human volunteers. Clinical
Chemistry. Jan 2003;49(1):121-132.

Asghar SJ, Tanay VA, Baker GB, Greenshaw A, Silverstone PH. Relationship of plasma
amphetamine levels to physiological, subjective, cognitive and biochemical measures in
healthy volunteers. Human Psychopharmacology. Jun 2003;18(4):291-299.

Angrist B, Corwin J, Bartlik B, Cooper T. Early pharmacokinetics and clinical effects of
oral D-amphetamine in normal subjects. Biological Psychiatry. 1987;22(11):1357-1368.

Kaye S, Darke S. A comparison of the harms associated with the injection of heroin and
amphetamines. Drug and Alcohol Dependence. 2000;58(1-2):189-195.

Zernig G, Giacomuzzi S, RiemerY, Wakonigg G, Sturm K, Saria A. Intravenous Drug
Injection Habits: Drug Users” Self-Reports versus Researchers’ Perception. Pharmacology.
2003;68:49-56.

Topp L, Day C, Degenhardt L. Changes in patterns of drug injection concurrent with
a sustained reduction in the availability of heroin in Australia. Drug and Alcohol
Dependence. 2003;70(3):275-286.

Semple §J, Patterson TL, Grant I. A comparison of injection and non-injection
methamphetamine-using HIV positive men who have sex with men. Drug and Alcohol
Dependence. Nov 11 2004;76(2):203-212.

Sekine Y, Minabe Y, Kawai M, et al. Metabolite Alterations in Basal Ganglia Associated
with Methamphetamine-related Psychiatric Symptoms:a Proton MRS Study.
Neuropsychopharmacology. 2002;27(3):453-461.



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Villemagne V, Yuan ], Wong DF, et al. Brain dopamine neurotoxicity in baboons treated
with doses of methamphetamine comparable to those recreationally abused by humans:
evidence from [11C]WIN-35,428 positron emission tomography studies and direct in
vitro determinations. Journal of Neuroscience. Jan 1 1998;18(1):419-427.

Kim S, Westphalen R, Callahan B, Hatzidimitriou G, Yuan J, Ricaurte G. Toward
development of an in vitro model of methamphetamine-induced dopamine nerve
terminal toxicity. Journal of Pharmacology and Experimental Therapeutics. 2000;May
293(2):625-633.

Volkow ND, Chang L, Wang CJ, et al. Association of dopamine transporter reduction with
psychomotor impairment in methamphetamine abusers. Am J Psy. Mar 2001;158(3):377-
382.

Sekine Y, Minabe Y, Ouchi, et al. Association of dopamine transporter loss in the
orbitofrontal and dorsolateral prefrontal cortices with methamphetamine-related
psychiatric symptoms. Am J Psy. 2003;Sep;160(9):1699-1701.

Volkow ND, Chang L, Wang CJ, et al. Loss of dopamine transporters in
methamphetamine abusers recovers with protracted abstinence. Journal of Neuroscience.
2001;Dec 1;21(23):9414-9418.

Wang GJ, Volkow ND, Chang L, et al. Partial recovery of brain metabolism in
methamphetamine abusers after protracted abstinence. Am J Psy. Feb 2004;161(2):242—
248.

Australian Institute of Health & Welfare. National Drug Strategy Household Survey 2004:
Detailed Findings. Canberra: Australian Institute of Health & Welfare; 2005. AIHW Drug
Statistics Series No.16.

McKetin R, McLaren J, Kelly E, Hall W, Hickman M. Estimating the number of regular
and dependent methamphetamine users in Australia. Sydney: National Drug & Alcohol
Research Centre.Technical Report No. 230; 2005.

Simbayi LC, Kalichman SC, Cain D, Cherry C, Henda N, Cloete A. Methamphetamine use
and sexual risks for HIV infection in Cape Town, South Africa. Journal of Substance Use.
2006;11(4 / August):291-300.

Maxwell JC, Spence RT. Profiles of club drug users in treatment. Subst Use Misuse.
2005;40(9-10):1409-1426.

Barrett SP, Darredeau C, Pihl RO. Patterns of simultaneous polysubstance use in drug
using university students. Hum Psychopharmacol. Jun 2006;21(4):255-263.

Barrett SP, Gross SR, Garand I, Pihl RO. Patterns of simultaneous polysubstance use in
Canadian rave attendees. Subst Use Misuse. 2005;40(9-10):1525-1537.

Wilkins C, Pledger M, Bhatta K, Casswell S. Patterns of amphetamine use in New
Zealand: findings from the 2001 National Drug Survey. New Zealand Medical Journal.
Mar 12 2004;117(1190):U796.

Regier DA, Farmer ME, Rae DS, et al. Comorbidity of mental disorders with alcohol and
other drug abuse. Journal of the American Medical Association. 1990;264:2511-2518.

mmm 15



42.

43.

44,

45.

46.

47.

48.

49.

50.

5T1.

52.

53.

54.

55.

56.

16

Addington J, Addington D. Impact of an early psychosis program on substance use.
Psychiatr Rehabil J. Summer 2001;25(1):60-67.

Carey KB, Roberts L), Kivlahan DR, Carey MP, Neal DJ. Problems assessment for
substance using psychiatric patients: development and initial psychometric evaluation.
Drug and Alcohol Dependence. Jul 15 2004;75(1):67-77.

Owen RR, Fischer EP, Booth BM, Cuffel B). Medication noncompliance and substance
abuse among patients with schizophrenia. Psychiatr Serv. 1996;47:853-858.

Weiss RD, Greenfield SF, Najavits LM, Soto JA, Wyner DR, Tohen M. Medication
compliance among patients with bipolar disorder and substance use disorder. J Clin
Psychiatr. 1998;59:172-174.

Weekley J, Simmonds L, Ali R. South Australian Drug Trends 2005: Findings from the
[llicit Drug Reporting System (IDRS). Sydney: National Drug & Alcohol Research Centre.
Monograph Number 250; 2005.

Baker A, Lee NK, Claire M, et al. Drug use patterns and mental health of regular
amphetamine users during a reported ‘heroin drought’. Addiction. Jul 2004;99(7):875—
884.

McKetin R, McLaren J, Lubman DI, Hides L. The prevalence of psychotic symptoms
among methamphetamine users. Addiction. Oct 2006;101(10):1473-1478.

Srisurapanont M, Ali R, Marsden J, Sunga A, Wada K, Monteiro M. Psychotic
symptoms in methamphetamine psychotic in-patients. International Journal of
Neuropsychopharmacology. Dec 2003;6(4):347-352.

Srisurapanont M, Kittiratanapaiboon P, Jarusuraisin N. Treatment for amphetamine
psychosis. Cochrane Database Systematic Review. 2001(4):CD003026.

Schuckit MA. Drug and Alcohol Abuse: a Clinical Guide to Diagnosis and Treatment.
New York: Kluwer Academic Publishers Group; 2000.

Hall W, Hando J, Darke S, Ross J. Psychological morbidity and route of administration
among amphetamine users in Sydney, Australia. Addiction. Jan 1996;91(1):81-87.

Davis JM, Schlemmer RF. The Amphetamine Psychosis. In: Caldwell J, ed. Amphetamines
and Related Stimulants: Chemical, Biological, Clinical and Sociological Aspects. Boca
Raton Florida: CRC Press; 1980.

King GR, Ellinwood JEH. Amphetamines and other stimulants. In: Lowinson JH, Ruiz
P, Millman RB, Langrod JG, eds. Substance abuse: a comprehensive textbook. 3rd ed.
Baltimore: Williams & Wilkins; 1997:207-223.

Batki SL, Harris DS. Quantitative drug levels in stimulant psychosis: relationship to
symptom severity, catecholamines and hyperkinesia. The American Journal on Addictions.
2004;13:461-470.

Kratofil PH, Baberg HT, Dimsdale JE. Self-mutilation and severe self-injurious behavior
associated with amphetamine psychosis. Gen Hosp Psychiatry. Mar 1996;18(2):117-120.



57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Tomiyama G. Chronic schizophrenia-like states in methamphetamine psychosis. Jpn J
Psychiatry Neurol. Sep 1990;44(3):531-539.

Connell PH. Amphetamine Psychosis. Maudsley Monograph No. 5. London: Oxford
University Press; 1958.

Wada K, Fukui S. Relationship between years of methamphetamine use and symptoms of
methamphetamine psychosis. Japanese Journal of Alcohol Studies and Drug Dependence.
1990;25(3):143-158.

Bell DS. Comparison of Amphetamine Psychosis and Schizophrenia. Br ] Psychiatry. Aug
1965;111:701-707.

Sato M, Chen CC, Akiyama K, Otsuki S. Acute exacerbation of paranoid psychotic
state after long-term abstinence in patients with previous methamphetamine psychosis.
Biological Psychiatry. 1983;18:429-440.

Jonsson LE, Sjostrom K. A rating scale for evaluation for the clinical course
and symptomatology in amphetamine psychosis. British Journal of Psychiatry.
1970;117:661:661- 665.

Sato M, NumachiY, Hamamura T. Relapse of paranoid psychotic state in
methamphetamine model of schizophrenia. Schizophrenia Bulletin. 1992;18:115-122.

Hofmann F. A handbook on drug and alcohol abuse: the biomedical aspects. 2nd ed.
New York: Oxford University Press; 1983.

McGregor C, Srisurapanont M, Jittiwutikarn J, Laobhripatr S, Wongtan T, White JM.
The nature, time course and severity of methamphetamine withdrawal. Addiction. Sep
2005;100(9):1320-1329.

Wada K, Fukui S. Residual symptoms in methamphetamine psychosis. Journal of Mental
Health. 1991:161-168.

Sato M. Acute exacerbation of methamphetamine psychosis and lasting dopaminergic
supersensitivity — a clinical survey. Psychopharmacology Bulletin. 1986;22(3):751-756.

Yui K, Goto K, Ishiguro T, Ikemoto S. Noradrenergic activity and spontaneous recurrence
of methamphetamine psychosis. Drug Alcohol Depend. Mar 14 1997;44(2-3):183-187.

Yui K, Goto K, lkemoto S, Ishiguro T. Stress induced spontaneous recurrence of
methamphetamine psychosis: the relation between stressful experiences and sensitivity to
stress. Drug and Alcohol Dependence. Feb 1 2000;58(1-2):67-75.

Yui K, Goto K, lkemoto S, Ishiguro T, Kamata Y. Increased sensitivity to stress in
spontaneous recurrence of methamphetamine psychosis: noradrenergic hyperactivity with
contribution from dopaminergic hyperactivity. Journal of Clinical Psychopharmacology.
Apr 2000;20(2):165-174.

Yui K, Goto K, lkemoto S, Nishijima K, Yoshino T, Ishiguro T. Susceptibility to subsequent
episodes of spontaneous recurrence of methamphetamine psychosis. Drug and Alcohol
Dependence. Oct 1 2001;64(2):133-142.

mmm 17



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

18

Sato M. Psychotoxic manifestations in amphetamine abuse. Psychopharmacology
Bulletin. 1986;3:751-756.

Angrist B, Sathananthan G, Wilk S, Gershon S. Amphetamine psychosis: behavioral and
biochemical aspects. ] Psychiatr Res. 1974;11:13-23.

Richards JR, Derlet RW, Duncan DR. Chemical restraint for the agitated patient in
the emergency department: lorazepam versus droperidol. ] Emerg Med. Jul-Aug
1998;16(4):567-573.

Misra LK, Kofoed L, Oesterheld JR, Richards GA. Olanzapine treatment of
methamphetamine psychosis. J Clin Psychopharmacol. Jun 2000;20(3):393-394.

Misra L, Kofoed L. Risperidone treatment of methamphetamine psychosis. Am |
Psychiatry. Aug 1997;154(8):1170.

Dore G, Sweeting M. Drug-induced psychosis associated with crystalline
methamphetamine. Australas Psychiatry. Mar 2006;14(1):86-89.

Morefield K, Ali R, Baigent M, Christie P, Pointer S, Danz C. Methamphetamine Psychosis
in South Australia: Stage 1 of Methamphetamine Psychosis Research Program. Adelaide,
South Australia: Drug and Alcohol Services Council; 2004. DASC Monogragh No.11.

Agid O, Seeman P, Kapur S. The “delayed onset” of antipsychotic action — an idea whose
time has come and gone. J Psychiatry Neurosci. Mar 2006;31(2):93-100.

Abi-Dargham A, Laruelle M. Mechanisms of action of second generation antipsychotic
drugs in schizophrenia: insights from brain imaging studies. Eur Psychiatry. Jan
2005;20(1):15-27.

Seeman P. Atypical antipsychotics: mechanism of action. Can J Psychiatry.
2002;Feb;48(1):62.

Feifel D. Rationale and guidelines for the inpatient treatment of acute psychosis. ] Clin
Psychiatry. 2000;61 Suppl 14:27-32.

de Oliveira IR, Miranda-Scippa AM, de Sena EP, et al. Risperidone versus haloperidol in
the treatment of schizophrenia: a meta-analysis comparing their efficacy and safety. ] Clin
Pharm Ther. Oct 1996;21(5):349-358.

Leucht S, Pitschel-Walz G, Abraham D, Kissling W. Efficacy and extrapyramidal side-
effects of the new antipsychotics olanzapine, quetiapine, risperidone, and sertindole
compared to conventional antipsychotics and placebo. A meta-analysis of randomized
controlled trials. Schizophr Res. Jan 4 1999;35(1):51-68.

Davis JM, Chen N. Old versus new: weighing the evidence between the first- and second-
generation antipsychotics. Eur Psychiatry. Jan 2005;20(1):7-14.

Leelahanaj T, Kongsakon R, Netrakom P. A 4-week, double-blind comparison of
olanzapine with haloperidol in the treatment of amphetamine psychosis. ] Med Assoc
Thai. Nov 2005;88 Suppl 3:543-52.

Davis JM, Chen N, Glick ID. A meta-analysis of the efficacy of second-generation
antipsychotics. Arch Gen Psychiatry. Jun 2003;60(6):553-564.



88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Heres S, Davis J, Maino K, Jetzinger E, Kissling W, Leucht S. Why olanzapine beats
risperidone, risperidone beats quetiapine, and quetiapine beats olanzapine: an
exploratory analysis of head-to-head comparison studies of second-generation
antipsychotics. Am J Psychiatry. Feb 2006;163(2):185-194.

RANZCP. Royal Australian & New Zealand College of Psychiatrists clinical practice
guidelines for the treatment of schizophrenia and related disorders. Aust N Z ] Psychiatry.
Jan—Feb 2005;39(1-2):1-30.

Firestone A. Weight gain and diabetes with “second-generation” antipsychotic drugs. Med
J Aust. Jun 20 2005;182(12):652-653.

Goudie AJ, Cooper GD, Halford JC. Antipsychotic-induced weight gain. Diabetes Obes
Metab. Sep 2005;7(5):478-487.

Farde L, Nordstrom AL, Wiesel FA, Pauli S, Halldin C, Sedvall G. Positron emission
tomographic analysis of central D, and D, dopamine receptor occupancy in patients
treated with classical neuroleptics and clozapine. Relation to extrapyramidal side effects.
Arch Gen Psychiatry. Jul 1992;49(7):538-544.

Hemsley KM, Crocker AD. Raclopride and chlorpromazine, but not clozapine,
increase muscle rigidity in the rat: relationship with D, dopamine receptor occupancy.
Neuropsychopharmacology. Jul 1999;21(1):101-109.

Allen MH, Carpenter D, Sheets JL, Miccio S, Ross R. What do consumers say they want
and need during a psychiatric emergency? J Psychiatr Pract. Jan 2003;9(1):39-58.

ShelineY, Nelson T. Patient choice: deciding between psychotropic medication and
physical restraints in an emergency. Bull Am Acad Psychiatry Law. 1993;21(3):321-329.

Overall JE, Gorham DR. The Brief Psychiatric Scale. Psychological Reports. 1962;10:799-
812.

Kay SR, Fiszbein A, Opler LA. The positive and negative syndrome scale (PANSS) for
schizophrenia. Schizophrenia Bulletin. 1987;13:261-276.

mmm 19



Appendix 1

Level of Agitation Scale

aggression.

Item Score
Patient is asleep. 1
Patient is awake but calm, without verbal aggression or agitation. 2
Patient is angry, but this is primarily focused on the situation, and requests are not 3
delivered in an obviously threatening or aggressive manner.

Patient is awake and agitated with some verbal outbursts but no physical 4
aggression.

Patient is severely agitated with extreme verbal outbursts and/or physical 5

Reproduced from the Royal Adelaide Hospital Emergency Department Policy and Protocol for

the Use of the Safe/Seclusion Rooms form.
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