
BackgroundBackground Psychosis associatedwithPsychosis associatedwith
stimulantuse is an increasingproblem, butstimulantuse is an increasingproblem, but
there is little research evidence aboutthethere is little research evidence aboutthe
nature ofthe problemand itsnature ofthe problemand its
management.management.

AimsAims To criticallyreview the literatureTo criticallyreview the literature
on stimulantpsychosis and sensitisation.on stimulant psychosis and sensitisation.

MethodMethod Systematic reviewof studiesSystematic reviewof studies
that have investigated stimulantuse andthat have investigated stimulantuse and
psychosis inhumans.Themain outcomepsychosis in humans.Themain outcome
measureswere increasesinpsychosiswithmeasureswere increases inpsychosiswith
stimulantuse, and differencesbetweenstimulantuse, and differencesbetween
stimulantusers andnon-users.stimulantusers andnon-users.

ResultsResults Fifty-four studiesmettheFifty-four studiesmetthe
inclusion criteria.Experimental studiesinclusion criteria.Experimental studies
show that a single dose of a stimulantdrugshow that a single dose of a stimulantdrug
canproduce a brief increase inpsychosiscanproduce a brief increase inpsychosis
ratings (a‘response’) in 50^70% ofratings (a‘response’) in 50^70% of
participantswith schizophrenia andpre-participantswith schizophrenia andpre-
existingacute psychotic symptoms,existingacute psychotic symptoms,
unaffected by the presence ofunaffected by the presence of
antipsychoticmedication.Thosewithantipsychoticmedication.Thosewith
schizophreniawho do nothave acuteschizophreniawho do nothave acute
psychotic symptomsrespond, but lesspsychotic symptomsrespond, but less
frequently (30%).There hasbeen littlefrequently (30%).Therehas been little
research into the longer-termeffects ofresearch into the longer-termeffects of
use.use.

ConclusionsConclusions CompliancewithCompliancewith
antipsychoticmedicationbysomeonewithantipsychoticmedicationbysomeonewith
schizophreniawillnot prevent a relapse orschizophreniawillnotprevent a relapse or
worseningof psychotic symptomsifworsening of psychotic symptomsif
stimulants are used.Low-dosestimulants are used.Low-dose
antipsychotic treatmentmaybe beneficialantipsychotic treatmentmaybe beneficial
in stimulantusers, toprevent sensitisation.in stimulantusers, toprevent sensitisation.
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Stimulants have been used for many cen-Stimulants have been used for many cen-

turies but only latterly have there beenturies but only latterly have there been

reports of associated psychosis (Guttmannreports of associated psychosis (Guttmann

& Sargant, 1937), culminating in Connell’s& Sargant, 1937), culminating in Connell’s

monograph (Connell, 1958), which re-monograph (Connell, 1958), which re-

viewed cases of ‘stimulant’ psychosis thatviewed cases of ‘stimulant’ psychosis that

resolved rapidly. In Japan, where thereresolved rapidly. In Japan, where there

was an epidemic of injected amphetaminewas an epidemic of injected amphetamine

use, the duration of psychosis appeared touse, the duration of psychosis appeared to

be prolonged and chronic (Koyamabe prolonged and chronic (Koyama et alet al,,

1991). The theory was proposed that re-1991). The theory was proposed that re-

peated low doses of a stimulant lead topeated low doses of a stimulant lead to

changes in the central nervous systemchanges in the central nervous system

(CNS) (Ellingwood & Kilbey, 1980), a(CNS) (Ellingwood & Kilbey, 1980), a

form of ‘kindling’, which produces a psy-form of ‘kindling’, which produces a psy-

chotic illness similar to schizophrenia. Ani-chotic illness similar to schizophrenia. Ani-

mal experiments seem to support such anmal experiments seem to support such an

effect (Post & Kopanda, 1976). Otherseffect (Post & Kopanda, 1976). Others

dispute this theory of sensitisation (e.g.dispute this theory of sensitisation (e.g.

Brabbins & Poole, 1996). If sensitisationBrabbins & Poole, 1996). If sensitisation

is occurring, then early treatment and re-is occurring, then early treatment and re-

tention of stimulant users in mental healthtention of stimulant users in mental health

care services would appear to be desirablecare services would appear to be desirable

to prevent chronic psychoses developing.to prevent chronic psychoses developing.

There is a lack of good-quality evidenceThere is a lack of good-quality evidence

as to the effectiveness of this: a recentas to the effectiveness of this: a recent

Cochrane review found no relevant trialsCochrane review found no relevant trials

(Srisurapanont(Srisurapanont et alet al, 2004)., 2004).

The purpose of this study is to examineThe purpose of this study is to examine

evidence for the theory of sensitisation. Theevidence for the theory of sensitisation. The

hypothesis is that stimulant psychoses canhypothesis is that stimulant psychoses can

be divided into a ‘toxic’ type of responsebe divided into a ‘toxic’ type of response

and a chronic persisting response resultingand a chronic persisting response resulting

from longer-term use of stimulants.from longer-term use of stimulants.

METHODMETHOD

We searched for experimental and obser-We searched for experimental and obser-

vational studies in humans taking stimu-vational studies in humans taking stimu-

lants that investigated or described thelants that investigated or described the

development of psychotic symptoms. Wedevelopment of psychotic symptoms. We

did not include case series or cross-sectionaldid not include case series or cross-sectional

studies, as these give little information as tostudies, as these give little information as to

the direction of effect or changes over time.the direction of effect or changes over time.

We performed electronic searches onWe performed electronic searches on

Medline, PsycLIT and EMBASE psychiatryMedline, PsycLIT and EMBASE psychiatry

from the earliest dates available to 2001,from the earliest dates available to 2001,

using the search terms COCAINE,using the search terms COCAINE,

CRACK, AMPHETAMINE, METHYL-CRACK, AMPHETAMINE, METHYL-

AMPHETAMINE, METHAMPHETA-AMPHETAMINE, METHAMPHETA-

MINE, METHAMFETAMINE,MINE, METHAMFETAMINE, DD--

AMPHETAMINE, DEXAMPHETAMINE,AMPHETAMINE, DEXAMPHETAMINE,

METHYLPHENIDATE,METHYLPHENIDATE, PSYCHOACTIVEPSYCHOACTIVE

DRUGS, CNS STIMULANT DRUGS andDRUGS, CNS STIMULANT DRUGS and

DRUG-INDUCED PSYCHOSIS (for stimu-DRUG-INDUCED PSYCHOSIS (for stimu-

lants)lants) andand PSYCHOSIS, PSYCHOSES,PSYCHOSIS, PSYCHOSES,

SCHIZOPHRENIA and SCHIZO-SCHIZOPHRENIA and SCHIZO-

AFFECTIVE (for psychoses). Where Medi-AFFECTIVE (for psychoses). Where Medi-

cal Subject Headings (MeSH) terms werecal Subject Headings (MeSH) terms were

available, they were exploded and com-available, they were exploded and com-

bined. Papers were checked for referencesbined. Papers were checked for references

to other relevant studies.to other relevant studies.

Identifying and evaluatingIdentifying and evaluating
the studiesthe studies
Following the initial searches by C.C., allFollowing the initial searches by C.C., all

experimental case–control and longitudinalexperimental case–control and longitudinal

studies were independently appraised bystudies were independently appraised by

C.C. and N.B. Any disagreements onC.C. and N.B. Any disagreements on

whether a study should be included werewhether a study should be included were

resolved by reference to the criteria. Threeresolved by reference to the criteria. Three

methodologically distinct types of studiesmethodologically distinct types of studies

were identified, which were reviewedwere identified, which were reviewed

separately. Studies were included if theyseparately. Studies were included if they

met the following criteria.met the following criteria.

Experimental studiesExperimental studies

Studies were included if:Studies were included if:

(a)(a) participants were given stimulantsparticipants were given stimulants
(cocaine, amphetamines or methyl-(cocaine, amphetamines or methyl-
phenidate); andphenidate); and

(b)(b) participants were monitored for poss-participants were monitored for poss-
ible psychotic reactions; andible psychotic reactions; and

(c)(c) circumstances of administration werecircumstances of administration were
controlled for dose, route and timingscontrolled for dose, route and timings
(if variable doses were given, this was(if variable doses were given, this was
related to dose per kilogram or doserelated to dose per kilogram or dose
according to physiological response oraccording to physiological response or
blood level); andblood level); and

(d)(d) psychosis or changes in psychosis werepsychosis or changes in psychosis were
measured in a standardised fashion.measured in a standardised fashion.

Longitudinal studiesLongitudinal studies

Studies were included if:Studies were included if:

(a)(a) a cohort of substance users with ora cohort of substance users with or
without psychosis, defined by opera-without psychosis, defined by opera-
tional criteria, was followed up for ational criteria, was followed up for a
defined period; anddefined period; and

(b)(b) stimulant users were identified andstimulant users were identified and
differentiated from other substancedifferentiated from other substance
users in the report.users in the report.

Case^control studiesCase^control studies

Studies were included if:Studies were included if:
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(a)(a) individuals using stimulants withindividuals using stimulants with
psychosis were compared with thosepsychosis were compared with those
using stimulants with no psychosis; orusing stimulants with no psychosis; or

(b)(b) individuals with psychosis using stimu-individuals with psychosis using stimu-
lants were compared with controllants were compared with control
individuals with psychosis but with noindividuals with psychosis but with no
history of drug use; orhistory of drug use; or

(c)(c) individuals using stimulants wereindividuals using stimulants were
compared with individuals using non-compared with individuals using non-
stimulant substances; andstimulant substances; and

(d)(d) Stimulant users are identified andStimulant users are identified and
differentiated from other substancedifferentiated from other substance
users in the report.users in the report.

RESULTSRESULTS

A total of 84 experimental or observationalA total of 84 experimental or observational

studies were identified by the search andstudies were identified by the search and

cross-referencing strategies. Initial agree-cross-referencing strategies. Initial agree-

ment on studies meeting the criteria in thement on studies meeting the criteria in the

review was present for 89% of the experi-review was present for 89% of the experi-

mental studies, 82% of the longitudinalmental studies, 82% of the longitudinal

studies and 75% of the case–controlstudies and 75% of the case–control

studies. After discussion between thestudies. After discussion between the

raters, it was agreed that 43 studies metraters, it was agreed that 43 studies met

the criteriathe criteria and were thus included in theand were thus included in the

review.review.

Experimental studiesExperimental studies
A total of 32 experimental studies wereA total of 32 experimental studies were

included (Table 1). Twenty-eight of theseincluded (Table 1). Twenty-eight of these

involved single doses of oral or intravenousinvolved single doses of oral or intravenous

(i.v.) dexamfetamine or methylphenidate(i.v.) dexamfetamine or methylphenidate

given to individuals with schizophrenia,given to individuals with schizophrenia,

and 9 of these 28 studies included a controland 9 of these 28 studies included a control

group. One of the remaining 4 studiesgroup. One of the remaining 4 studies

included a heterogeneous group of indivi-included a heterogeneous group of indivi-

duals with psychosis and controls givenduals with psychosis and controls given

two doses of dexamfetamine orally 48 htwo doses of dexamfetamine orally 48 h

apart (Strakowskiapart (Strakowski et alet al, 1997). Two studies, 1997). Two studies

involved substance users (Camiinvolved substance users (Cami et alet al, 2000;, 2000;

FarrenFarren et alet al, 2000). The final study (Casey, 2000). The final study (Casey

et alet al, 1961) was a randomised controlled, 1961) was a randomised controlled

trial of 520 individuals with schizophreniatrial of 520 individuals with schizophrenia

in which one group received dexamfeta-in which one group received dexamfeta-

mine orally for 20 weeks. All studies usedmine orally for 20 weeks. All studies used

some form of standardised rating scale –some form of standardised rating scale –

most commonly the Brief Psychiatricmost commonly the Brief Psychiatric

Rating Scale (BPRS) – to measure changesRating Scale (BPRS) – to measure changes

resulting from stimulant use. A ‘response’resulting from stimulant use. A ‘response’

was considered to have occurred whenwas considered to have occurred when

changes were measured in the psychosischanges were measured in the psychosis

component of the various scales. Thecomponent of the various scales. The

response to a single dose of stimulant, whenresponse to a single dose of stimulant, when

present, was brief, seldom lasting morepresent, was brief, seldom lasting more

than a few hours.than a few hours.

The StrakowskiThe Strakowski et alet al (1997) study(1997) study

looked for a response to repeated doses oflooked for a response to repeated doses of

stimulants. In the control group there wasstimulants. In the control group there was

a greater response to the second dose ofa greater response to the second dose of

dexamfetamine than to the first. Partici-dexamfetamine than to the first. Partici-

pants with pre-existing psychosis showedpants with pre-existing psychosis showed

no such enhanced response to a secondno such enhanced response to a second

dose.dose.

The study by CaseyThe study by Casey et alet al (1961)(1961)

examined additional drug therapy inexamined additional drug therapy in

patients with schizophrenia, all of whompatients with schizophrenia, all of whom

were taking antipsychotic medicationwere taking antipsychotic medication

regularly and had not responded to 200–regularly and had not responded to 200–

600mg of chlorpromazine taken daily for600mg of chlorpromazine taken daily for

at least 2 months. One arm of the studyat least 2 months. One arm of the study

examined the addition of dexamfetamineexamined the addition of dexamfetamine

as an adjunctive treatment for schizo-as an adjunctive treatment for schizo-

phrenia. There was no benefit from thephrenia. There was no benefit from the

addition of dexamfetamine 60mg dailyaddition of dexamfetamine 60mg daily

compared with placebo, with worsen-compared with placebo, with worsen-

ing of ‘hostile belligerency, paranoiding of ‘hostile belligerency, paranoid

belligerency and thinking disturbance’.belligerency and thinking disturbance’.

For 26 studies it was possible toFor 26 studies it was possible to

perform a statistical analysis of differencesperform a statistical analysis of differences

in psychotic response between controls,in psychotic response between controls,

those with schizophrenia in remissionthose with schizophrenia in remission

and those with positive symptoms, usingand those with positive symptoms, using

the definitions provided by the studies tothe definitions provided by the studies to

determine the presence or absence ofdetermine the presence or absence of

positive symptoms. There was a method-positive symptoms. There was a method-

ological difference between participantsological difference between participants

given i.v. dexamfetamine and thosegiven i.v. dexamfetamine and those

given oral dexamfetamine or i.v. meth-given oral dexamfetamine or i.v. meth-

amphetamine (see Table 6): the doses ofamphetamine (see Table 6): the doses of

dexamfetamine used intravenously weredexamfetamine used intravenously were

lower and fixed, as opposed to beinglower and fixed, as opposed to being

variedaccording to body weight (dexamfet-variedaccording to body weight (dexamfet-

amine 20mg as opposed to 0.5mg/kgamine 20mg as opposed to 0.5mg/kg

methylphenidate).methylphenidate).

Across the 26 studies, 51.4% of thoseAcross the 26 studies, 51.4% of those

with schizophrenia who had positive symp-with schizophrenia who had positive symp-

toms (toms (nn¼149), 28.3% of those with schizo-149), 28.3% of those with schizo-

phrenia in remission (phrenia in remission (nn¼69) and 10.2% of69) and 10.2% of

controls (controls (nn¼9) had a temporary increase in9) had a temporary increase in

positive symptoms, usually lasting for onlypositive symptoms, usually lasting for only

a matter of hours. An analysis of the effectsa matter of hours. An analysis of the effects

of the presence of positive symptomsof the presence of positive symptoms v.v. ab-ab-

sence of positive symptoms in participantssence of positive symptoms in participants

with schizophrenia found a significantwith schizophrenia found a significant

difference (difference (ww22¼46.3, d.f.46.3, d.f.¼1,1, PP550.0001).0.0001).

We also examined modulating effects ofWe also examined modulating effects of

antipsychotic drugs on the psychotic re-antipsychotic drugs on the psychotic re-

sponse. We did not detect a significantsponse. We did not detect a significant

effect of antipsychotic medication in theeffect of antipsychotic medication in the

response of participants with schizophreniaresponse of participants with schizophrenia

to a single dose of stimulant (to a single dose of stimulant (ww22¼0.06,0.06,

d.f.d.f.¼1,1, PP¼0.80); this was true whether0.80); this was true whether

the participants were defined as havingthe participants were defined as having

positive symptoms or as being in remissionpositive symptoms or as being in remission

((ww22¼0.16, d.f.0.16, d.f.¼1,1, PP¼0.68 for those with0.68 for those with

positive symptoms;positive symptoms; ww22¼0.36, d.f.0.36, d.f.¼1,1,

PP¼0.55 for those in remission).0.55 for those in remission).

Longitudinal studiesLongitudinal studies
Seven longitudinal studies met the inclusionSeven longitudinal studies met the inclusion

criteria (Table 2). Studies of this type werecriteria (Table 2). Studies of this type were

most commonly excluded because of themost commonly excluded because of the

difficulty of separating stimulants fromdifficulty of separating stimulants from

the other substances used. Two studiesthe other substances used. Two studies

examined individuals prescribed stimulants:examined individuals prescribed stimulants:

adults with narcolepsy (Pawluckadults with narcolepsy (Pawluck et alet al,,

1995) and children with attention-deficit1995) and children with attention-deficit

hyperactivity disorder (Cherland & Fitz-hyperactivity disorder (Cherland & Fitz-

patrick, 1999). Two of the 11 adults inpatrick, 1999). Two of the 11 adults in

the first study developed acute psychoticthe first study developed acute psychotic

symptoms, as did 9 of the 192 children insymptoms, as did 9 of the 192 children in

the latter study. Two follow-up studies ofthe latter study. Two follow-up studies of

cocaine users (Gawin & Kleber, 1986;cocaine users (Gawin & Kleber, 1986;

CarrollCarroll et alet al, 1993) reported no case of, 1993) reported no case of

chronic psychosis. Satochronic psychosis. Sato et alet al (1983) studied(1983) studied

ampheamphetamine users who had previouslytamine users who had previously

hadhad long-lasting psychotic episodes who re-long-lasting psychotic episodes who re-

used a stimulant after long periods of absti-used a stimulant after long periods of absti-

nence. These individuals were found tonence. These individuals were found to

relapse after using a lower dose of amphe-relapse after using a lower dose of amphe-

tamine than they had used before first be-tamine than they had used before first be-

coming psychotic. In one case the person’scoming psychotic. In one case the person’s

relapse seemingly was due to stress, with-relapse seemingly was due to stress, with-

out drug use. The researchers also con-out drug use. The researchers also con-

ducted a small, uncontrolled trial ofducted a small, uncontrolled trial of

haloperidol 3mg daily in eight of thesehaloperidol 3mg daily in eight of these

individuals, none of whom then relapsedindividuals, none of whom then relapsed

following subsequent amphetamine use.following subsequent amphetamine use.

IwanamiIwanami et alet al (1994) studied individuals(1994) studied individuals

who presented with a psychotic illness inwho presented with a psychotic illness in

the presence of amphetamine use; theythe presence of amphetamine use; they

identified a small group whose psychoticidentified a small group whose psychotic

symptoms persisted for several monthssymptoms persisted for several months

after ceasing amphetamine use who wereafter ceasing amphetamine use who were

being prescribed antipsychotic treatment.being prescribed antipsychotic treatment.

This group did not meet criteria forThis group did not meet criteria for

DSM–III schizophrenia (American Psychi-DSM–III schizophrenia (American Psychi-

atric Association, 1980) but had definiteatric Association, 1980) but had definite

psychotic symptoms.psychotic symptoms.

Kwapil (1996) reported a 10-yearKwapil (1996) reported a 10-year

follow-up study of substance-usingfollow-up study of substance-using

individuals and controls who scored highlyindividuals and controls who scored highly

on the Chapman Questionnaire ‘psychosison the Chapman Questionnaire ‘psychosis

proneness’ section. This self-report ques-proneness’ section. This self-report ques-

tionnaire is designed to measure symptomstionnaire is designed to measure symptoms

and traits reported to be characteristic ofand traits reported to be characteristic of

proneness to schizophrenia or psychosis.proneness to schizophrenia or psychosis.

The study showed that psychosis was notThe study showed that psychosis was not

predicted by earlier substance use, but thepredicted by earlier substance use, but the

small number of stimulant users meant thatsmall number of stimulant users meant that

the power of the study was insufficient for athe power of the study was insufficient for a

meaningful analysis of any link betweenmeaningful analysis of any link between

psychosis and stimulants.psychosis and stimulants.

Case^control studiesCase^control studies
Most case–control studies identified by theMost case–control studies identified by the

search strategy were excluded because itsearch strategy were excluded because it
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Table 2Table 2 Longitudinal studiesLongitudinal studies

StudyStudy Study sampleStudy sample Follow-upFollow-up FindingsFindings CommentsComments

PawluckPawluck et alet al (1995)(1995) Adults with narcolepsy onAdults with narcolepsy on
methylphenidate (methylphenidate (44100mg/day)100mg/day)

5 years5 years 2/11 psychotic symptoms2/11 psychotic symptoms
1 hallucinations and persecutory1 hallucinations and persecutory
delusionsdelusions
1 hypnogogic hallucinations with no1 hypnogogic hallucinations with no
insightinsight

Both premorbid difficulties, former hadBoth premorbid difficulties, former had
paranoid ideas, latter family history ofparanoid ideas, latter family history of
psychosis and head injurypsychosis and head injury

Cherland &Cherland &
Fitzpatrick (1999)Fitzpatrick (1999)

Children with ADHD onmethyl-Children with ADHD onmethyl-
phenidate, pemoline orphenidate, pemoline or
dextroamfetaminedextroamfetamine

5 years5 years 9/192 developedmood-incongruent9/192 developedmood-incongruent
psychotic symptomspsychotic symptoms
11/192 developedmood-congruent11/192 developedmood-congruent
psychotic symptomspsychotic symptoms

Notes three symptom clusters:Notes three symptom clusters:
MPH toxic hallucinations (first doses)MPH toxic hallucinations (first doses)
slower-developing paranoiaslower-developing paranoia
mood-congruent psychotic symptomsmood-congruent psychotic symptoms

Gawin & KleberGawin & Kleber
(1986)(1986)

Cocaine users in treatmentCocaine users in treatment
programmeprogramme

4^6 weeks4^6 weeks Screened with DIS, no reported case ofScreened with DIS, no reported case of
psychosispsychosis

Looking for withdrawal symptomsLooking for withdrawal symptoms

CarrollCarroll et alet al (1993)(1993) Treatment-seeking cocaine usersTreatment-seeking cocaine users 1 year1 year No evidence of any chronic psychoticNo evidence of any chronic psychotic
disorderdisorder

Most abstinent or markedly decreased useMost abstinent or markedly decreased use

SatoSato et alet al (1983)(1983) Methamphetamine users withMethamphetamine users with
chronic psychosischronic psychosis

441month (variable1month (variable
within group)within group)

16 patients reused MAP after long-term16 patients reused MAP after long-term
abstinence (up to 5 years) and relapsedabstinence (up to 5 years) and relapsed
with less MAP than previously, 4 withwith less MAP than previously, 4 with
only one injection, 1with noneonly one injection, 1with none

8 patients treated with haloperidol 3mg8 patients treated with haloperidol 3mg
daily did not relapse with MAP use afterdaily did not relapse with MAP use after
abstinenceabstinence

IwanamiIwanami et alet al (1994)(1994) Methamphetamine users withMethamphetamine users with
psychosispsychosis

441month (variable1month (variable
within group)within group)

Two groups, symptoms lasting for:Two groups, symptoms lasting for:
1week after abstinence (transient1week after abstinence (transient
group,group, nn¼54)54)
3 months after abstinence (persistent3 months after abstinence (persistent
group,group, nn¼17)17)

Excluded if met DSM^III criteria forExcluded if met DSM^III criteria for
schizophreniaschizophrenia
All given antipsychoticsAll given antipsychotics
Abstinence ensuredAbstinence ensured
Persistent group more likely to have non-Persistent groupmore likely to have non-

auditory non-visual hallucinationsauditory non-visual hallucinations
Kwapil (1996)Kwapil (1996) High scores on ChapmanHigh scores on Chapman

Questionnaire (‘psychosis-prone’)Questionnaire (‘psychosis-prone’)
using substancesusing substances

10 years10 years Psychosis-prone group used morePsychosis-prone group usedmore
stimulants than controlsstimulants than controls
Substance use disorder at initialSubstance use disorder at initial
interview not predictive of laterinterview not predictive of later
psychosispsychosis

Of 8000 screened, 193 were ‘psychosis-Of 8000 screened, 193 were ‘psychosis-
prone’; 182 followed up:prone’; 182 followed up:

DSM^III^R cocaine use disorder 12DSM^III^R cocaine use disorder 12
DSM^III^R amphetamine use disorder 11DSM^III^R amphetamine use disorder 11
power therefore small to detect linkpower therefore small to detect link
between psychosis and stimulantsbetween psychosis and stimulants
(controls(controls nn¼153)153)

ADHD, attention-deficit hyperactivity disorder; DIS, Diagnostic Interview Schedule; MAP, methamphetamine; MPH, methylphenidate.ADHD, attention-deficit hyperactivity disorder; DIS, Diagnostic Interview Schedule; MAP, methamphetamine; MPH, methylphenidate.

Table 3Table 3 Case^control studies of stimulant users: withCase^control studies of stimulant users: with v.v. without psychosiswithout psychosis

StudyStudy Cases (Cases (nn)) Controls (Controls (nn)) Significant differences (casesSignificant differences (cases v.v. controls)controls) CommentsComments

BradyBrady et alet al (1991)(1991) Cocaine users withCocaine users with
psychosis (29)psychosis (29)

Cocaine users, noCocaine users, no
psychosis (26)psychosis (26)

Greater duration and amount of use priorGreater duration and amount of use prior
to admission in psychosis group; greaterto admission in psychosis group; greater
proportion of males in psychosis groupproportion of males in psychosis group

72% reported psychosis occurring72% reported psychosis occurring
with increased frequency, greaterwith increased frequency, greater
speed of onset and with smallerspeed of onset and with smaller

amounts of cocaine over timeamounts of cocaine over time
Satel & Edell (1991)Satel & Edell (1991) Cocaine users withCocaine users with

paranoia (10)paranoia (10)
Cocaine users withoutCocaine users without
paranoia (10)paranoia (10)

‘Psychosis proneness’ score on the Perceptual‘Psychosis proneness’ score on the Perceptual
Aberration Scale and Magic Ideation ScaleAberration Scale and Magic Ideation Scale
positively correlated with paranoiapositively correlated with paranoia

Unable to determine direction orUnable to determine direction or
causality of relationshipcausality of relationship

BartlettBartlett et alet al (1997)(1997) Cocaine users withCocaine users with
paranoia (22)paranoia (22)
Sensitised usersSensitised users11 (11)(11)

Non-paranoid usersNon-paranoid users
(18)(18)
Non-sensitised usersNon-sensitised users
(7)(7)

Greater duration of cocaine use in sensitisedGreater duration of cocaine use in sensitised
groupgroup
Reduced dose escalation in sensitised groupReduced dose escalation in sensitised group
Increased referentiality and unease in sensitisedIncreased referentiality and unease in sensitised
groupgroup

Sensitisation linked to otherSensitisation linked to other
psychotic features of cocainepsychotic features of cocaine

ManschreckManschreck et alet al
(1988)(1988)

PsychosisPsychosis4424h, cocaine users24h, cocaine users
(31)(31)

Cocaine users, non-Cocaine users, non-
psychotic (28)psychotic (28)

Past psychiatric history, violence and totalPast psychiatric history, violence and total
drug use all greater in casesdrug use all greater in cases

Freebase cocaine used; psychosisFreebase cocaine used; psychosis
present in 29% of cocaine-usingpresent in 29% of cocaine-using

patients hospitalised in 1 yearpatients hospitalised in 1 year

1. Users whose paranoia had worsened over time.1. Users whose paranoia had worsened over time.
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was impossible to separate stimulant usewas impossible to separate stimulant use

from other drug use known to be associatedfrom other drug use known to be associated

with psychotic states, such as cannabis.with psychotic states, such as cannabis.

Four studies compared cocaine usersFour studies compared cocaine users

with psychosis with users with no psychosiswith psychosis with users with no psychosis

(Table 3). Heavier cocaine use was shown(Table 3). Heavier cocaine use was shown

among participants with psychosis com-among participants with psychosis com-

pared with controls in three studiespared with controls in three studies

(Manschreck(Manschreck et alet al, 1988; Brady, 1988; Brady et alet al,,

1991; Bartlett1991; Bartlett et alet al, 1997). In two studies, 1997). In two studies

it was reported that the psychotic episodesit was reported that the psychotic episodes

worsened over time (Bradyworsened over time (Brady et alet al, 1991;, 1991;

BartlettBartlett et alet al, 1997). Five studies compared, 1997). Five studies compared

individuals with schizophrenia or anotherindividuals with schizophrenia or another

psychotic illness who had been using stimu-psychotic illness who had been using stimu-

lants with matched groups who had notlants with matched groups who had not

been using stimulants (Table 4). Thesebeen using stimulants (Table 4). These

studies showed a lower age of onset ofstudies showed a lower age of onset of

psychosis in the stimulant-user group,psychosis in the stimulant-user group,

fewer negative symptoms and more para-fewer negative symptoms and more para-

noid themes. First-rank symptoms werenoid themes. First-rank symptoms were

noted to be fewer and hallucinatory experi-noted to be fewer and hallucinatory experi-

ences more common. Seibylences more common. Seibyl et alet al (1993)(1993)

showed that most of the people misusingshowed that most of the people misusing

drugs in their study had begun their cocainedrugs in their study had begun their cocaine

use after psychosis had developed.use after psychosis had developed.

Two studies compared people misusingTwo studies compared people misusing

stimulants with those misusing other drugsstimulants with those misusing other drugs

(Table 5). Graf(Table 5). Graf et alet al (1977) showed an(1977) showed an

increase in the psychotic profile on theincrease in the psychotic profile on the

2 012 01

Table 4Table 4 Case^control studies of people with psychosis: stimulant usersCase^control studies of peoplewith psychosis: stimulant users v.v. non-usersnon-users

StudyStudy Cases (Cases (nn)) Controls (Controls (nn)) Significant differences (casesSignificant differences (cases v.v. controls)controls) CommentsComments

SeibylSeibyl et alet al (1993)(1993) Schizophrenia, cocaineSchizophrenia, cocaine
users (16)users (16)

Schizophrenia, non-Schizophrenia, non-
users (20)users (20)

Age at onset of schizophrenia lower inAge at onset of schizophrenia lower in
cocaine userscocaine users

In the cases group, 5 used cocaineIn the cases group, 5 used cocaine
prior to disease onset and 8 afterprior to disease onset and 8 after
onset (3 undefined)onset (3 undefined)

LysakerLysaker et alet al (1994)(1994) Schizophrenia, cocaineSchizophrenia, cocaine
users (25)users (25)

Schizophrenia, non-Schizophrenia, non-
users (18)users (18)

Negative symptoms reduced and age at firstNegative symptoms reduced and age at first
admission lower in cocaine usersadmission lower in cocaine users

Cocaine users more likely to beCocaine users more likely to be
paranoidparanoid

RosseRosse et alet al (1994)(1994) Cocaine users withCocaine users with
psychosis (29)psychosis (29)

Schizophrenia, non-Schizophrenia, non-
users (16)users (16)

Number and intensity of first-rankNumber and intensity of first-rank
symptoms less in cases, but paranoidsymptoms less in cases, but paranoid
themes more commonthemes more common

No formication reportedNo formication reported

DermatisDermatis et alet al (1998)(1998) Schizophrenia, cocaineSchizophrenia, cocaine
users (43)users (43)

Schizophrenia, non-Schizophrenia, non-
users (27)users (27)

Lower educational level and moreLower educational level and more
prior hospitalisation in cocaine usersprior hospitalisation in cocaine users

SerperSerper et alet al (1995)(1995) Schizophrenia, cocaineSchizophrenia, cocaine

users (32)users (32)

Schizophrenia, non-Schizophrenia, non-

users (54)users (54)
Cocaine users, noCocaine users, no
psychosis (30)psychosis (30)

Hallucinatory experiences more commonHallucinatory experiences more common

in cocaine users with schizophrenia thanin cocaine users with schizophrenia than
in the other two groupsin the other two groups

Cocaine users with schizophreniaCocaine users with schizophrenia

similar to users without psychosissimilar to users without psychosis
on negative symptoms andon negative symptoms and
moods, and similar to non-usersmoods, and similar to non-users
with schizophrenia on mostwith schizophrenia on most
positive symptomspositive symptoms
Negative symptoms inNegative symptoms in
schizophrenia groups less amongschizophrenia groups less among
cocaine userscocaine users

Table 5Table 5 Case^control studies of stimulant usersCase^control studies of stimulant users v.v. other drug usersother drug users

StudyStudy Cases (Cases (nn)) Controls (Controls (nn)) Significant differences (casesSignificant differences (cases v.v. controls)controls) CommentsComments

GrafGraf et alet al (1977)(1977) Stimulant users (15)Stimulant users (15) Sedative^hypnotic users (14)Sedative^hypnotic users (14)
Barbiturate users (17)Barbiturate users (17)
Multi-drug users (20)Multi-drug users (20)

Psychotic profile on MMPI at dischargePsychotic profile on MMPI at discharge
greater in stimulant user groupgreater in stimulant user group vv. all others. all others

DalmauDalmau et alet al (1999)(1999) Amphetamine users (461)Amphetamine users (461)

Cannabis users (425)Cannabis users (425)

Opiate users (371)Opiate users (371) Psychosis greater in amphetamine andPsychosis greater in amphetamine and

cannabis userscannabis users v.v. opiate users (30%opiate users (30% v.v. 6%)6%)

Users recruited fromUsers recruited from

in-patient drugs unitin-patient drugs unit

MMPI, Minnesota Multiphasic Personality Inventory.MMPI,Minnesota Multiphasic Personality Inventory.

Table 6Table 6 Change in psychotic ratings per substance used and pre-existing psychosisChange in psychotic ratings per substance used and pre-existing psychosis

DexamfetamineDexamfetamine MethylphenidateMethylphenidate TotalTotal nn (%)(%)

OralOral nn (%)(%) i.v.i.v. nn (%)(%)
i.v.i.v. nn (%)(%)

RemissionRemission
IncreasedIncreased
No increaseNo increase

13 (27.7)13 (27.7)

34 (72.3)34 (72.3)

5 (27.8)5 (27.8)

13 (72.2)13 (72.2)

51 (28.5)51 (28.5)

128 (71.5)128 (71.5)

69 (28.3)69 (28.3)

175 (71.7)175 (71.7)
Active psychosisActive psychosis

IncreasedIncreased
No increaseNo increase

28 (73.7)28 (73.7)

10 (26.3)10 (26.3)

79 (39.9)79 (39.9)

119 (60.1)119 (60.1)

42 (77.8)42 (77.8)

12 (22.2)12 (22.2)

149 (51.4)149 (51.4)

141 (48.6)141 (48.6)
ControlControl

IncreasedIncreased
No increaseNo increase

0 (0.0)0 (0.0)

39 (100.0)39 (100.0)

0 (0.0)0 (0.0)

15 (100.0)15 (100.0)

9 (26.5)9 (26.5)

25 (73.5)25 (73.5)

9 (10.2)9 (10.2)

79 (89.8)79 (89.8)

TotalTotal
IncreasedIncreased 41 (33.1)41 (33.1) 84 (36.4)84 (36.4) 102 (38.2)102 (38.2) 227 (36.5)227 (36.5)
No increaseNo increase 83 (66.9)83 (66.9) 147 (63.6)147 (63.6) 165 (61.8)165 (61.8) 395 (63.5)395 (63.5)

i.v., intravenous.i.v., intravenous.
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Minnesota Multiphasic Personality Inven-Minnesota Multiphasic Personality Inven-

tory at discharge in people using stimulantstory at discharge in people using stimulants

rather than other drugs, and Dalmaurather than other drugs, and Dalmau et alet al

(1999) showed a significant difference in(1999) showed a significant difference in

the rates of psychosis between patients for-the rates of psychosis between patients for-

merly using amphetamines and those usingmerly using amphetamines and those using

opiates in a study of residents of a drugopiates in a study of residents of a drug

rehabilitation unit.rehabilitation unit.

DISCUSSIONDISCUSSION

The studies reviewed here provide usefulThe studies reviewed here provide useful

evidence about the effect of stimulant useevidence about the effect of stimulant use

on people with pre-existing psychotic ill-on people with pre-existing psychotic ill-

ness, but more limited evidence about theness, but more limited evidence about the

phenomenon of sensitisation.phenomenon of sensitisation.

The expectation that antipsychoticThe expectation that antipsychotic

medication might block the action of stimu-medication might block the action of stimu-

lants and prevent deterioration in psychoticlants and prevent deterioration in psychotic

illnesses on exposure is not borne out byillnesses on exposure is not borne out by

these studies. The presence of positivethese studies. The presence of positive

symptoms of schizophrenia (as distinctsymptoms of schizophrenia (as distinct

from being in remission) appears to makefrom being in remission) appears to make

an individual more likely to experience aan individual more likely to experience a

worsening of psychotic symptoms inworsening of psychotic symptoms in

response to a single dose of a stimulant drug.response to a single dose of a stimulant drug.

There is clear evidence from theseThere is clear evidence from these

studies that, irrespective of the individual’sstudies that, irrespective of the individual’s

mental state, a large enough dose of amental state, a large enough dose of a

stimulant drug can produce a brief psy-stimulant drug can produce a brief psy-

chotic reaction, usually lasting only hourschotic reaction, usually lasting only hours

and being self-limiting in the majority ofand being self-limiting in the majority of

individuals. The differences between i.v.individuals. The differences between i.v.

dexamfetamine, oral dexamfetamine anddexamfetamine, oral dexamfetamine and

i.v. methamphetamine in participants withi.v. methamphetamine in participants with

active symptoms are probably due to theactive symptoms are probably due to the

lower doses used in the i.v. dexamfetaminelower doses used in the i.v. dexamfetamine

condition – usually a maximum of 20mg.condition – usually a maximum of 20mg.

Evidence for sensitisation is found in onlyEvidence for sensitisation is found in only

two studies. Strakowskitwo studies. Strakowski et alet al (1997)(1997)

showed that when two doses of a stimulantshowed that when two doses of a stimulant

were given to volunteers free from psycho-were given to volunteers free from psycho-

sis, the second dose produced a greatersis, the second dose produced a greater

psychotic response as measured by thepsychotic response as measured by the

BPRS – a ‘sensitised’ response. StimulantBPRS – a ‘sensitised’ response. Stimulant

users in the study by Bradyusers in the study by Brady et alet al (1991)(1991)

reported psychotic symptoms occurringreported psychotic symptoms occurring

with lower doses over time.with lower doses over time.

The difference between patients whoThe difference between patients who

were substance users in the study bywere substance users in the study by

DalmauDalmau et alet al (1999), where psychosis rates(1999), where psychosis rates

were noted to be greater among in-patientswere noted to be greater among in-patients

who used cannabis or stimulants ratherwho used cannabis or stimulants rather

than opiates, is interesting. Sensitisation isthan opiates, is interesting. Sensitisation is

a possible contributing factor, but not thea possible contributing factor, but not the

only one. The results might have been con-only one. The results might have been con-

founded by differences in rates of admissionfounded by differences in rates of admission

to the unit. It is possible, for example, thatto the unit. It is possible, for example, that

those with opiate problems were admittedthose with opiate problems were admitted

more frequently for in-patient detoxifica-more frequently for in-patient detoxifica-

tion, whereas stimulant users (in whomtion, whereas stimulant users (in whom

the withdrawal syndrome is less severe)the withdrawal syndrome is less severe)

might have been given out-patient treat-might have been given out-patient treat-

ment. The proportion presenting with psy-ment. The proportion presenting with psy-

chosis as in-patients would therefore bechosis as in-patients would therefore be

greater for those using stimulants rathergreater for those using stimulants rather

than opiates.than opiates.

The difficulties of researching the longer-The difficulties of researching the longer-

term effects of stimulants are seen in theterm effects of stimulants are seen in the

two Japanese studies (Satotwo Japanese studies (Sato et alet al, 1983;, 1983;

IwamaniIwamani et alet al, 1994). The widespread use, 1994). The widespread use

of high-dose injected methamphetamineof high-dose injected methamphetamine

led to hospital admissions of individualsled to hospital admissions of individuals

with chronic psychosis that persisted afterwith chronic psychosis that persisted after

substance use had ceased. Many patientssubstance use had ceased. Many patients

in these studies could have been given ain these studies could have been given a

DSM–IV diagnosis of schizophrenia orDSM–IV diagnosis of schizophrenia or

other psychotic illness (American Psychi-other psychotic illness (American Psychi-

atric Association, 1994) but were classedatric Association, 1994) but were classed

as having methamphetamine psychosis.as having methamphetamine psychosis.

The small open-label trial of haloperi-The small open-label trial of haloperi-

dol (Satodol (Sato et alet al, 1983) merits attention, if, 1983) merits attention, if

only because of the paucity of other evi-only because of the paucity of other evi-

dence and the relationship of its results todence and the relationship of its results to

animal studies. Eight of the cohort ofanimal studies. Eight of the cohort of

stimulant users with chronic psychosesstimulant users with chronic psychoses

who had relapsed following stimulant usewho had relapsed following stimulant use

were prescribed small doses of haloperidolwere prescribed small doses of haloperidol

(3mg daily) following recovery and were(3mg daily) following recovery and were

observed for further relapse. These partici-observed for further relapse. These partici-

pants did not relapse, even if they returnedpants did not relapse, even if they returned

to stimulant use; however, participants whoto stimulant use; however, participants who

were not given haloperidol relapsed into awere not given haloperidol relapsed into a

psychotic state lasting days to weeks afterpsychotic state lasting days to weeks after

using stimulants. The results could lead ususing stimulants. The results could lead us

to postulate that where people are unableto postulate that where people are unable

to abstain from stimulant use despite re-to abstain from stimulant use despite re-

peated psychotic episodes, small doses ofpeated psychotic episodes, small doses of

regular antipsychotic medication adminis-regular antipsychotic medication adminis-

tered once the episode has settled mighttered once the episode has settled might

reduce or prevent sensitisation in the future.reduce or prevent sensitisation in the future.

Human experimental studies investigat-Human experimental studies investigat-

ing sensitisation are unlikely because ofing sensitisation are unlikely because of

ethical considerations, but a number of an-ethical considerations, but a number of an-

imal experiments have been carried out.imal experiments have been carried out.

Stimulant-induced stereotyped behaviourStimulant-induced stereotyped behaviour

in small mammals and possible hallucina-in small mammals and possible hallucina-

tory experiences in primates have been usedtory experiences in primates have been used

as a model for schizophrenia in humans. Inas a model for schizophrenia in humans. In

animals, the response to chronic ampheta-animals, the response to chronic ampheta-

mine use has been divided into two phases.mine use has been divided into two phases.

In the ‘initiation’ phase of these experi-In the ‘initiation’ phase of these experi-

ments animals are ‘sensitised’ by smallments animals are ‘sensitised’ by small

regular doses of stimulants, insufficient toregular doses of stimulants, insufficient to

cause a ‘psychotic’ reaction on their own.cause a ‘psychotic’ reaction on their own.

The ‘expression’ phase occurs if the animalsThe ‘expression’ phase occurs if the animals

are either stressed or given a single dose ofare either stressed or given a single dose of

a stimulant. In the first phase, sensitisa-a stimulant. In the first phase, sensitisa-

tion has been shown to be blocked bytion has been shown to be blocked by

antipsychotic drugs, whereas the psychoticantipsychotic drugs, whereas the psychotic

reaction in the expression phase is notreaction in the expression phase is not

always blocked (Liebermanalways blocked (Lieberman et alet al, 1990)., 1990).

Castner & Goldman-Rakic (1999) investi-Castner & Goldman-Rakic (1999) investi-

gated rhesus monkeys, which were givengated rhesus monkeys, which were given

intermittent, escalating low doses ofintermittent, escalating low doses of

amphetamine over a 12-week period,amphetamine over a 12-week period,

followed by an acute challenge with low-followed by an acute challenge with low-

dose amphetamine (0.4–0.46mg/kg).dose amphetamine (0.4–0.46mg/kg).

Enhanced responses (hallucinatory-likeEnhanced responses (hallucinatory-like

behaviours, static posturing and motorbehaviours, static posturing and motor

stereotypies) were noted in response to astereotypies) were noted in response to a

low-dose amphetamine challenge 5 dayslow-dose amphetamine challenge 5 days

after withdrawal and up to 28 months later.after withdrawal and up to 28 months later.

The monkeys also showed an increase inThe monkeys also showed an increase in

responses ‘independent of stimuli’, possiblyresponses ‘independent of stimuli’, possibly

indicating hallucinations, in the absence ofindicating hallucinations, in the absence of

additional drug challenges. Antipsychoticadditional drug challenges. Antipsychotic

drugs were not used.drugs were not used.

MengMeng et alet al (1998) performed a similar(1998) performed a similar

experiment on rats, but also pre-treatedexperiment on rats, but also pre-treated

one group of rats with high-dose halo-one group of rats with high-dose halo-

peridol (0.5mg/kg) or clozapine (20mg/peridol (0.5mg/kg) or clozapine (20mg/

kg), withholding the ‘sensitising’ phase ofkg), withholding the ‘sensitising’ phase of

amphetamines. This group showed anamphetamines. This group showed an

enhanced response to amphetamine chal-enhanced response to amphetamine chal-

lenge in a similar way to those sensitisedlenge in a similar way to those sensitised

with amphetamines. Rats that had beenwith amphetamines. Rats that had been

given low-dose antipsychotic treatmentgiven low-dose antipsychotic treatment

(haloperidol 0.1mg/kg or clozapine 4mg/(haloperidol 0.1mg/kg or clozapine 4mg/

kg) alongside regular amphetamine admin-kg) alongside regular amphetamine admin-

istration did not show an enhanced effect,istration did not show an enhanced effect,

suggesting that they were not sensitised, insuggesting that they were not sensitised, in

a similar way to the humans in the studya similar way to the humans in the study

by Satoby Sato et alet al (1983). The sensitisation(1983). The sensitisation

following high-dose antipsychotic treat-following high-dose antipsychotic treat-

ment is presumably related to dopaminement is presumably related to dopamine

receptor upregulation, which occurs inreceptor upregulation, which occurs in

these circumstances, increasing the vulner-these circumstances, increasing the vulner-

ability of the brain to stimulants once theability of the brain to stimulants once the

antipsychotic treatment is stopped.antipsychotic treatment is stopped.

Evidence against sensitisation occurringEvidence against sensitisation occurring

can be found. Seibylcan be found. Seibyl et alet al (1993) noted that(1993) noted that

for the majority of participants stimulantfor the majority of participants stimulant

use began after the onset of psychotic ill-use began after the onset of psychotic ill-

ness, again weakening the case for a causa-ness, again weakening the case for a causa-

tive role for stimulants. We identified onlytive role for stimulants. We identified only

two studies that looked specifically at thetwo studies that looked specifically at the

therapeutic use of methylphenidate andtherapeutic use of methylphenidate and

psychosis (Pawluckpsychosis (Pawluck et alet al, 1995; Cherland, 1995; Cherland

& Fitzpatrick, 1999), but many studies& Fitzpatrick, 1999), but many studies

have established the safety of this agent,have established the safety of this agent,

although not specifically reporting or ex-although not specifically reporting or ex-

amining for psychosis (e.g. Efronamining for psychosis (e.g. Efron et alet al,,

1997). Illicit use of methylphenidate, how-1997). Illicit use of methylphenidate, how-

ever, tends to follow a different pattern,ever, tends to follow a different pattern,

with binges and escalation of dosewith binges and escalation of dose

occurring.occurring.

The lack of evidence in this area of psy-The lack of evidence in this area of psy-

chiatry causes problems for clinicians whochiatry causes problems for clinicians who
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must plan management without a solid evi-must plan management without a solid evi-

dence base for a group of patients whosedence base for a group of patients whose

management is challenging. Using the datamanagement is challenging. Using the data

from these studies, we can say clearly thatfrom these studies, we can say clearly that

use of stimulants leads to a brief psychoticuse of stimulants leads to a brief psychotic

reaction, usually only hours in length, thatreaction, usually only hours in length, that

is more pronounced in people who alreadyis more pronounced in people who already

have active symptoms of psychosis and ishave active symptoms of psychosis and is

seemingly unaffected by antipsychoticseemingly unaffected by antipsychotic

medication. With regard to the hypothesismedication. With regard to the hypothesis

that stimulant use can produce chronicthat stimulant use can produce chronic

psychosis, supportive evidence is presentpsychosis, supportive evidence is present

in studies of humans but is of lower quality,in studies of humans but is of lower quality,

although supported by experimental animalalthough supported by experimental animal

studies.studies.

In the absence of better evidence, treat-In the absence of better evidence, treat-

ment of stimulant-induced psychosis shouldment of stimulant-induced psychosis should

probably involve efforts to encourageprobably involve efforts to encourage

abstinence from stimulants and medicationabstinence from stimulants and medication

with antipsychotic drugs until the acutewith antipsychotic drugs until the acute

symptoms settle. This should be followedsymptoms settle. This should be followed

by regular low doses of antipsychotics inby regular low doses of antipsychotics in

those who have experienced more thanthose who have experienced more than

one episode of psychosis. Given that theone episode of psychosis. Given that the

evidence (however poor) points to sensitisa-evidence (however poor) points to sensitisa-

tion occurring, it is important that peopletion occurring, it is important that people

using stimulants should be assertivelyusing stimulants should be assertively

managed in an attempt to prevent long-managed in an attempt to prevent long-

term chronic psychosis.term chronic psychosis.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& The findings of this review indicate that stimulant use can result in a short-livedThe findings of this review indicate that stimulant use can result in a short-lived
psychotic reaction, more pronounced in thosewith pre-existing psychoticpsychotic reaction, more pronounced in thosewith pre-existing psychotic
symptoms.This reaction is unaffected by antipsychotic medication.symptoms.This reaction is unaffected by antipsychotic medication.

&& Peoplewith schizophreniawho use stimulants will not necessarily be protectedPeoplewith schizophreniawho use stimulants will not necessarily be protected
fromworsening of their clinical condition by compliancewith antipsychotic therapy.fromworsening of their clinical condition by compliancewith antipsychotic therapy.

&& Longer-term stimulant usemay lead to the development of sensitisation and aLonger-term stimulant usemay lead to the development of sensitisation and a
more chronic psychosis, but low-dose, long-term antipsychotic treatmentmaymore chronic psychosis, but low-dose, long-term antipsychotic treatmentmay
prevent the development of this sensitisation.prevent the development of this sensitisation.

LIMITATIONSLIMITATIONS

&& There is little evidence for the effects of long-term stimulant use, and because ofThere is little evidence for the effects of long-term stimulant use, and because of
themethodological difficulties, it is poor in quality or derived from animalthemethodological difficulties, it is poor in quality or derived from animal
experiments.experiments.

&& The effects of other psychoactive drugs confoundmany of the studies of thisThe effects of other psychoactive drugs confoundmany of the studies of this
subject, whichwere therefore excluded from the review.subject, whichwere therefore excluded from the review.

&& The only treatment study available is a small open trial.The only treatment study available is a small open trial.
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