
BackgroundBackground WhenparenteralWhenparenteral

treatments are indicated for acutelytreatments are indicated for acutely

disturbedbehaviour, previousguidelinesdisturbedbehaviour, previousguidelines

have recommended droperidol orhave recommended droperidol or

haloperidol in combinationwithhaloperidol in combinationwith

benzodiazepines.However, there hasbenzodiazepines.However, there has

beenrecentconcern overcardiotoxicitybeenrecentconcern over cardiotoxicity

and sudden death associatedwith someand sudden death associatedwith some

antipsychotic medication and droperidolantipsychoticmedication and droperidol

has nowbeenwithdrawn.has nowbeenwithdrawn.

AimsAims To ascertainwhat alternativesTo ascertainwhat alternatives

can berecommended to replacecan be recommended to replace

intramusculardroperidol.intramusculardroperidol.

MethodMethod Selective reviewof currentSelective reviewof current

guidelines and the literature pertaining toguidelines and the literature pertaining to

rapidparenteral tranquillisation.rapidparenteral tranquillisation.

ResultsResults CurrentguidelinesCurrentguidelines

recommendhaloperidol as an alternativerecommendhaloperidol as an alternative

to droperidol.There is evidence ofto droperidol.There is evidence of

cardiotoxicity withhaloperidol andithas acardiotoxicity withhaloperidol andithas a

propensity to cause extrapyramidal side-propensity to cause extrapyramidal side-

effects thatmayexacerbate disturbedeffects thatmayexacerbate disturbed

behaviour andreduce longer-termbehaviour andreduce longer-term

compliance.The rapid-actingcompliance.The rapid-acting

intramuscular formulations of atypicalintramuscular formulations of atypical

antipsychotic agents showpromise.antipsychotic agents showpromise.

ConclusionsConclusions It is recommended thatIt is recommended that

themainstayof pharmacologicalrapidthemainstayof pharmacologicalrapid

tranquillisation should be parenteraltranquillisation should be parenteral

benzodiazepinesusedwith due care.benzodiazepinesusedwith due care.
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Acute behavioural disturbance in psychi-Acute behavioural disturbance in psychi-

atric patients may require urgent treatment.atric patients may require urgent treatment.

This may result from psychotic symptoms,This may result from psychotic symptoms,

such as persecutory delusions or commandsuch as persecutory delusions or command

hallucinations, or alternatively from non-hallucinations, or alternatively from non-

psychotic symptoms such as high levels ofpsychotic symptoms such as high levels of

anxiety (Atakan & Davies, 1997). Theanxiety (Atakan & Davies, 1997). The

clinical management of such problemsclinical management of such problems

involves many elements including riskinvolves many elements including risk

assessment to try to prevent the escalationassessment to try to prevent the escalation

of disturbed behaviour, ‘talking down’of disturbed behaviour, ‘talking down’

patients, containment and the minimisationpatients, containment and the minimisation

of risk to others. If non-pharmacologicalof risk to others. If non-pharmacological

methods have failed to resolve the situationmethods have failed to resolve the situation

and oral medication is not an option, thenand oral medication is not an option, then

rapid tranquillisation with intramuscularrapid tranquillisation with intramuscular

or intravenous antipsychotics, benzodiaze-or intravenous antipsychotics, benzodiaze-

pines or other sedative drugs may be indi-pines or other sedative drugs may be indi-

cated. Tranquillisation literally meanscated. Tranquillisation literally means

calming without sedation. Clearly in situa-calming without sedation. Clearly in situa-

tions of acute behavioural disturbance,tions of acute behavioural disturbance,

sedation may also be an appropriate goal.sedation may also be an appropriate goal.

This review concentrates solely on parent-This review concentrates solely on parent-

eral pharmacological methods of botheral pharmacological methods of both

calming and sedating patients, jointlycalming and sedating patients, jointly

referred to as ‘rapid tranquillisation’. Thereferred to as ‘rapid tranquillisation’. The

review covers only methods of rapidreview covers only methods of rapid

tranquillisation for acutely disturbedtranquillisation for acutely disturbed

patients and not the treatment of morepatients and not the treatment of more

specific conditions.specific conditions.

PAST PRACTICEPAST PRACTICE

A survey of prescribing practices in a generalA survey of prescribing practices in a general

psychiatric in-patient setting found thepsychiatric in-patient setting found the

most commonly prescribed medicationsmost commonly prescribed medications

for rapid tranquillisation to be diazepamfor rapid tranquillisation to be diazepam

and haloperidol, followed by droperidoland haloperidol, followed by droperidol

and chlorpromazine (Pilowskyand chlorpromazine (Pilowsky et alet al, 1992)., 1992).

Similar findings were made in a survey ofSimilar findings were made in a survey of

67 consultants and senior registrars in psy-67 consultants and senior registrars in psy-

chiatry in the Manchester area of the UK.chiatry in the Manchester area of the UK.

This study found 90% of clinicians wouldThis study found 90% of clinicians would

use an antipsychotic drug: 49% would useuse an antipsychotic drug: 49% would use

haloperidol, 34% chlorpromazine andhaloperidol, 34% chlorpromazine and

15% droperidol. This would be used by15% droperidol. This would be used by

24% of the total sample in combination24% of the total sample in combination

with a benzodiazapine – diazepam orwith a benzodiazapine – diazepam or

lorazepam (Simpson & Anderson, 1996).lorazepam (Simpson & Anderson, 1996).

If the drug needed to be administeredIf the drug needed to be administered

parenterally, 80% of the clinicians surveyedparenterally, 80% of the clinicians surveyed

indicated that they would give it intra-indicated that they would give it intra-

muscularly. The short-acting depot zuclo-muscularly. The short-acting depot zuclo-

penthixol acetate was the initial drug ofpenthixol acetate was the initial drug of

choice for 10%, while 34% indicated theychoice for 10%, while 34% indicated they

would use this if their first-line anti-would use this if their first-line anti-

psychotic agent was ineffective (Simpsonpsychotic agent was ineffective (Simpson

& Anderson, 1996).& Anderson, 1996).

These treatments are not without side-These treatments are not without side-

effects. A survey of around 100 incidentseffects. A survey of around 100 incidents

of rapid tranquillisation conducted byof rapid tranquillisation conducted by

PilowskiPilowski et alet al (1992) found few adverse(1992) found few adverse

events, but those reported were potentiallyevents, but those reported were potentially

serious, including cardiorespiratory proserious, including cardiorespiratory prob-b-

lems, with cardiac arrests in 2% and cardio-lems, with cardiac arrests in 2% and cardio-

vascular complications in 3%. Althoughvascular complications in 3%. Although

not reported in this study, dystonic re-not reported in this study, dystonic re-

actions are not uncommon in patientsactions are not uncommon in patients

administered an intramuscular anti-administered an intramuscular anti-

psychotic. These reactions can be severe,psychotic. These reactions can be severe,

and extremely unpleasant; they may exacer-and extremely unpleasant; they may exacer-

bate disturbed behaviour (Royal College ofbate disturbed behaviour (Royal College of

Psychiatrists Psychopharmacology Sub-Psychiatrists Psychopharmacology Sub-

group, 1997) and in newly diagnosed casesgroup, 1997) and in newly diagnosed cases

of schizophrenia may have long-termof schizophrenia may have long-term

consequences due to lack of complianceconsequences due to lack of compliance

with treatment (van Hartenwith treatment (van Harten et alet al, 1999)., 1999).

There has been little research into theThere has been little research into the

effectiveness of rapid tranquillisationeffectiveness of rapid tranquillisation

treatments. However, what work hastreatments. However, what work has

been conducted confirms the effectivenessbeen conducted confirms the effectiveness

of antipsychotics (usually haloperidol orof antipsychotics (usually haloperidol or

droperidol) and benzodiazepines (usuallydroperidol) and benzodiazepines (usually

lorazepam or diazepam) alone and espe-lorazepam or diazepam) alone and espe-

cially in combination (Garza-Trevinocially in combination (Garza-Trevino etet

alal, 1989). This led to the development of, 1989). This led to the development of

a number of guidelines (Atakan & Davies,a number of guidelines (Atakan & Davies,

1997; Kerr & Taylor, 1997; Royal College1997; Kerr & Taylor, 1997; Royal College

of Psychiatrists Psychopharmacology Sub-of Psychiatrists Psychopharmacology Sub-

Group, 1977). These recommend non-Group, 1977). These recommend non-

pharmacological and oral therapy (whenpharmacological and oral therapy (when

liquid and rapidly dissolving formulationsliquid and rapidly dissolving formulations

may be particularly useful) before embark-may be particularly useful) before embark-

ing on parenteral treatment. However, ifing on parenteral treatment. However, if

the latter proves necessary, two options –the latter proves necessary, two options –

intramuscular droperidol and lorazepam,intramuscular droperidol and lorazepam,

or intravenous haloperidol and diaze-or intravenous haloperidol and diaze-

pam – are recommended in the firstpam – are recommended in the first

instance, with a repeat treatment 10 minutesinstance, with a repeat treatment 10 minutes

after intravenous treatment and 30 minutesafter intravenous treatment and 30 minutes

after intramuscular treatment in the eventafter intramuscular treatment in the event

of non-response. Intravenous administra-of non-response. Intravenous administra-

tion to acutely behaviourally disturbedtion to acutely behaviourally disturbed

patients is no mean undertaking, though itpatients is no mean undertaking, though it

can be highly effective when administeredcan be highly effective when administered

in appropriate circumstances by well-in appropriate circumstances by well-

trained staff. The more rapid absorptiontrained staff. The more rapid absorption
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of droperidol compared with haloperidolof droperidol compared with haloperidol

when given intramuscularly (Atakan &when given intramuscularly (Atakan &

Davies, 1997) has led to droperidol becom-Davies, 1997) has led to droperidol becom-

ing the antipsychotic of choice of manying the antipsychotic of choice of many

psychiatrists. This practice is supported bypsychiatrists. This practice is supported by

a randomised, controlleda randomised, controlled trial comparingtrial comparing

haloperidol with droperidol showing a bene-haloperidol with droperidol showing a bene-

fit of the latter drug in acutely agitatedfit of the latter drug in acutely agitated

patients (Resnick & Burton, 1984).patients (Resnick & Burton, 1984).

RECENT PROBLEMSRECENT PROBLEMS

Concern has been growing about the car-Concern has been growing about the car-

diac effects of antipsychotics (Thomas,diac effects of antipsychotics (Thomas,

1994). In 1999, the newly introduced1994). In 1999, the newly introduced

atypical antipsychotic sertindole was with-atypical antipsychotic sertindole was with-

drawn by the manufacturer followingdrawn by the manufacturer following

concerns about its electrocardiographicconcerns about its electrocardiographic

(ECG) effects and a number of sudden(ECG) effects and a number of sudden

deaths of patients on this medication. Adeaths of patients on this medication. A

change in the rate-corrected QT intervalchange in the rate-corrected QT interval

(QT(QTcc) in the ECG with medication may be) in the ECG with medication may be

an index of cardiotoxicity. Several psycho-an index of cardiotoxicity. Several psycho-

tropic drugs are associated with pro-tropic drugs are associated with pro-

longation of the QTlongation of the QTcc (Thomas, 1994;(Thomas, 1994;

Royal College of Psychiatrists Psycho-Royal College of Psychiatrists Psycho-

pharmacology Sub-group, 1997; Haver-pharmacology Sub-group, 1997; Haver-

kampkamp et alet al, 2000), which can precede the, 2000), which can precede the

serious ventricular arrhythmiaserious ventricular arrhythmia torsade detorsade de

pointespointes (Faber(Faber et alet al, 1994). A recent, 1994). A recent

naturalistic study examining the QTnaturalistic study examining the QTcc ofof

patients on a range of antipsychoticpatients on a range of antipsychotic

medication found that a prolonged QTmedication found that a prolonged QTcc

was significantly associated with thiori-was significantly associated with thiori-

dazine and droperidol (Reillydazine and droperidol (Reilly et alet al, 2000)., 2000).

The Committee on Safety of MedicinesThe Committee on Safety of Medicines

(CSM) views QT(CSM) views QTcc prolongation as anprolongation as an

important marker of arrhythmia risk and,important marker of arrhythmia risk and,

in December 2000, issued a directivein December 2000, issued a directive

restricting the use of thioridazine (Anon.,restricting the use of thioridazine (Anon.,

2001; http://www.doh.gov.uk/cmo/cemcmo2001; http://www.doh.gov.uk/cmo/cemcmo

200018.pdf). In January 2001, Janssen-200018.pdf). In January 2001, Janssen-CilagCilag

withdrew droperidol from the marketwithdrew droperidol from the market

(Anon., 2001; http://www.open.gov.uk/mca/(Anon., 2001; http://www.open.gov.uk/mca/

oouurrwwoorrkk//mmoonniittoorrssaaffeeqquuaallmmeedd//ssaaffeettyymmeessssaaggeess

/droleptan.htm). The data concerning the/droleptan.htm). The data concerning the

risk of QTrisk of QTcc prolongation with droperidolprolongation with droperidol

were obtained from patients treated for awere obtained from patients treated for a

minimum of 2 weeks with the oral formu-minimum of 2 weeks with the oral formu-

lation (Reillylation (Reilly et alet al, 2000). However, the, 2000). However, the

company decided to withdraw the parent-company decided to withdraw the parent-

eral formulation for commercial reasons.eral formulation for commercial reasons.

As a result, the mainstay of the pharmaco-As a result, the mainstay of the pharmaco-

logical armamentarium for rapid tran-logical armamentarium for rapid tran-

quillisation is no longer available.quillisation is no longer available.

CURRENTOPTIONSCURRENTOPTIONS

The choice of medication in a parenteralThe choice of medication in a parenteral

formulation in the UK is limited. Promazineformulation in the UK is limited. Promazine

and prochlorperazine are available forand prochlorperazine are available for

injection but the former has a weak anti-injection but the former has a weak anti-

psychotic effect and the latter is primarilypsychotic effect and the latter is primarily

used as an anti-emetic. Beyond theseused as an anti-emetic. Beyond these

two drugs, the only other antipsychotictwo drugs, the only other antipsychotic

options available are chlorpromazine,options available are chlorpromazine,

haloperidol and zuclopenthixol acetate. Inhaloperidol and zuclopenthixol acetate. In

addition, parenteral formulations of theaddition, parenteral formulations of the

benzodiazebenzodiazepines lorazepam and diazepampines lorazepam and diazepam

are available.are available.

ChlorpromazineChlorpromazine

Chlorpromazine has many disadvantagesChlorpromazine has many disadvantages

because its intramuscular injection is pain-because its intramuscular injection is pain-

ful and it has a propensity for causing hypo-ful and it has a propensity for causing hypo-

tension, particularly in the elderly (Swetttension, particularly in the elderly (Swett etet

alal, 1977; Musey, 1977; Musey et alet al, 1986). In addition,, 1986). In addition,

an association between high-dose chlor-an association between high-dose chlor-

promazine and sudden death has beenpromazine and sudden death has been

mooted (Jusic & Lader, 1994). Con-mooted (Jusic & Lader, 1994). Con-

sequently, chlorpromazine is not recom-sequently, chlorpromazine is not recom-

mended for intramuscular use (Royalmended for intramuscular use (Royal

College of Psychiatrists Psychopharma-College of Psychiatrists Psychopharma-

cology Sub-group, 1997). It also carries acology Sub-group, 1997). It also carries a

risk of prolonged unconsciousness withrisk of prolonged unconsciousness with

intravenous administration (Quenstedtintravenous administration (Quenstedt etet

alal, 1992)., 1992).

HaloperidolHaloperidol

Haloperidol given intramuscularly appearsHaloperidol given intramuscularly appears

to be effective for rapid tranquillisationto be effective for rapid tranquillisation

(Neborsky(Neborsky et alet al, 1981). While it is generally, 1981). While it is generally

thought to be safe and is recommended inthought to be safe and is recommended in

previous guidelines (Atakan & Davies,previous guidelines (Atakan & Davies,

1997; Kerr & Taylor, 1997), serious1997; Kerr & Taylor, 1997), serious

adverse events have been described includ-adverse events have been described includ-

ing sudden death (Jusic & Lader, 1994),ing sudden death (Jusic & Lader, 1994),

cardiac arrests (Goldneycardiac arrests (Goldney et alet al, 1986) and, 1986) and

neuroleptic malignant syndrome (Konikoffneuroleptic malignant syndrome (Konikoff

et alet al, 1984). The study that demonstrated, 1984). The study that demonstrated

increases in QTincreases in QTcc associated with thiori-associated with thiori-

dazine and droperidol found an associationdazine and droperidol found an association

with haloperidol just short of significancewith haloperidol just short of significance

((PP¼0.06; Reilly0.06; Reilly et alet al, 2000), and there are, 2000), and there are

case reports ofcase reports of torsade de pointestorsade de pointes occurringoccurring

with this drug (Zee-Chengwith this drug (Zee-Cheng et alet al, 1985;, 1985;

HaverkampHaverkamp et alet al, 2000). Behavioural, 2000). Behavioural

disturbance itself may cause QTdisturbance itself may cause QTcc pro-pro-

longation. Psychiatric emergency patientslongation. Psychiatric emergency patients

have been found to have a QThave been found to have a QTcc aroundaround

50 ms longer than psychiatric out-patients50 ms longer than psychiatric out-patients

(Hatta(Hatta et alet al, 2000) and a recent controlled, 2000) and a recent controlled

study in disturbed patients found signifi-study in disturbed patients found signifi-

cant increases in QTcant increases in QTcc in a small numberin a small number

of patients given placebo (Davidof patients given placebo (David et alet al,,

2002). Acutely behaviourally disturbed2002). Acutely behaviourally disturbed

patients may be at particular risk if QTpatients may be at particular risk if QTcc

prolongation occurs since adrenalin mayprolongation occurs since adrenalin may

sensitise the heart making arrhythmiassensitise the heart making arrhythmias

more likely (Royal College of Psychiatristsmore likely (Royal College of Psychiatrists

Psychopharmacology Sub-group, 1997;Psychopharmacology Sub-group, 1997;

HaverkampHaverkamp et alet al, 2000). Thus the adminis-, 2000). Thus the adminis-

tration of haloperidol to acutely disturbedtration of haloperidol to acutely disturbed

patients, particularly intravenously aspatients, particularly intravenously as

recommended in some guidelines (Kerr &recommended in some guidelines (Kerr &

Taylor, 1997), is controversial. In addition,Taylor, 1997), is controversial. In addition,

studies investigating the effects of intra-studies investigating the effects of intra-

muscular atypical antipsychotic agentsmuscular atypical antipsychotic agents

(Brook(Brook et alet al, 2000; Wright, 2000; Wright et alet al, 2001, 2001aa;;

JonesJones et alet al, 2001) have demonstrated the, 2001) have demonstrated the

propensity of haloperidol to cause dystoniapropensity of haloperidol to cause dystonia

and other extrapyramidal side-effects.and other extrapyramidal side-effects.

These side-effects can have long-termThese side-effects can have long-term

implications for compliance with treatmentimplications for compliance with treatment

(van Harten(van Harten et alet al, 1999) and may even, 1999) and may even

exacerbate disturbed behaviour in theexacerbate disturbed behaviour in the

short-term (Royal College of Psychiatristsshort-term (Royal College of Psychiatrists

Psychopharmacology Sub-group, 1997). APsychopharmacology Sub-group, 1997). A

meta-analysis comparing typical andmeta-analysis comparing typical and

atypical antipsychotic drugs (Geddesatypical antipsychotic drugs (Geddes et alet al,,

2000) generated a flurry of correspondence2000) generated a flurry of correspondence

((hhttttpp::////wwwwww..bbmmjj..ccoomm//ccggii//ccoonntteenntt//ffuullll//33221/1/

7273/1371) from patient organisations and7273/1371) from patient organisations and

psychiatrists because it recommended thepsychiatrists because it recommended the

use of typical agents in the acute phase ofuse of typical agents in the acute phase of

schizophrenia. Much of the criticismschizophrenia. Much of the criticism

centred on the unfavourable side-effectcentred on the unfavourable side-effect

profile of typical drugs, especially extra-profile of typical drugs, especially extra-

pyramidal symptoms. Such symptoms seenpyramidal symptoms. Such symptoms seen

in schizophrenia are not solely related toin schizophrenia are not solely related to

antipsychotic use. Dyskinesia has beenantipsychotic use. Dyskinesia has been

reported in patients who have neverreported in patients who have never

received antipsychotic medication, with areceived antipsychotic medication, with a

prevalence that increases with age (Fenton,prevalence that increases with age (Fenton,

2000). A study from India of people with2000). A study from India of people with

schizophrenia found that never-medicatedschizophrenia found that never-medicated

patients aged over 50 years suffered frompatients aged over 50 years suffered from

rates of parkinsonism, akathisia and dys-rates of parkinsonism, akathisia and dys-

kinesia over twice those seen in age-kinesia over twice those seen in age-

matched control subjects (McCreadiematched control subjects (McCreadie etet

alal, 1996). This suggests that disturbance, 1996). This suggests that disturbance

of basal ganglia function might be anof basal ganglia function might be an

inherent factor in the pathology of schizo-inherent factor in the pathology of schizo-

phrenia, or at least one that develops overphrenia, or at least one that develops over

time. The use of drugs that compound thesetime. The use of drugs that compound these

problems, particularly haloperidol (whichproblems, particularly haloperidol (which

is contraindicated in patients with ‘basalis contraindicated in patients with ‘basal

ganglia disease’ according to theganglia disease’ according to the BritishBritish

National FormularyNational Formulary; British Medical; British Medical

Association & Royal PharmaceuticalAssociation & Royal Pharmaceutical

Society of Great Britain, (2000)), thereforeSociety of Great Britain, (2000)), therefore

requires caution, particularly in the elderly.requires caution, particularly in the elderly.

ZuclopenthixolZuclopenthixol

Some psychiatrists use the short-actingSome psychiatrists use the short-acting

depot antipsychotic zuclopenthixol acetatedepot antipsychotic zuclopenthixol acetate

for rapid tranquillisation (Simpson &for rapid tranquillisation (Simpson &

Anderson, 1996). Because of the potentialAnderson, 1996). Because of the potential
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dangers of injecting a previously untreateddangers of injecting a previously untreated

patient with a drug that has a long half-life,patient with a drug that has a long half-life,

this practice is contrary to a Royal Collegethis practice is contrary to a Royal College

of Psychiatrists’ consensus statement thatof Psychiatrists’ consensus statement that

recommends its use only when ‘circum-recommends its use only when ‘circum-

stances are exceptional’ in antipsychotic-stances are exceptional’ in antipsychotic-

naive patients (Thompson, 1994). Previousnaive patients (Thompson, 1994). Previous

guidelines recommended the use of zuclo-guidelines recommended the use of zuclo-

penthixol acetate only when initial controlpenthixol acetate only when initial control

of disturbed behaviour had at least partiallyof disturbed behaviour had at least partially

been established with a short-acting anti-been established with a short-acting anti-

psychotic and/or a benzodiazepine (Atakanpsychotic and/or a benzodiazepine (Atakan

& Davies, 1997; Kerr & Taylor, 1997). Its& Davies, 1997; Kerr & Taylor, 1997). Its

use is also limited by the delayed onsetuse is also limited by the delayed onset

(around 8 hours) of its antipsychotic effects(around 8 hours) of its antipsychotic effects

(Chakravarti(Chakravarti et alet al, 1990), maximum serum, 1990), maximum serum

concentrations that are only reached afterconcentrations that are only reached after

around 36 hours (Clopixol Acuphase dataaround 36 hours (Clopixol Acuphase data

sheet, Lundbeck), and the number of timessheet, Lundbeck), and the number of times

the drug can be administered (fourthe drug can be administered (four

injections or 400 mg; British Medicalinjections or 400 mg; British Medical

Association & Royal PharmaceuticalAssociation & Royal Pharmaceutical

Society of Great Britain, 2000). Further,Society of Great Britain, 2000). Further,

sudden deaths and fatal cardiac events havesudden deaths and fatal cardiac events have

been reported to the Medicines Controlbeen reported to the Medicines Control

Agency (MCA) of the UK with this anti-Agency (MCA) of the UK with this anti-

psychotic (Royal College of Psychiatristspsychotic (Royal College of Psychiatrists

Psychopharmacology Sub-group, 1997).Psychopharmacology Sub-group, 1997).

BenzodiazepinesBenzodiazepines

Benzodiazepines can be used for rapid tran-Benzodiazepines can be used for rapid tran-

quillisation owing to their sedative andquillisation owing to their sedative and

anxiolytic properties. In addition, theseanxiolytic properties. In addition, these

drugs enhance gamma-aminobutyric aciddrugs enhance gamma-aminobutyric acid

activity which can inhibit dopamine-activity which can inhibit dopamine-

mediated transmission, possibly providingmediated transmission, possibly providing

a direct antipsychotic effect (Stimmel,a direct antipsychotic effect (Stimmel,

1996). The most serious adverse effect of1996). The most serious adverse effect of

benzodiazepines is respiratory depressionbenzodiazepines is respiratory depression

when high doses are given, although thiswhen high doses are given, although this

can be readily reversed using the benzo-can be readily reversed using the benzo-

diazepine partial agonist flumazenil. Ofdiazepine partial agonist flumazenil. Of

concern when treating acute behaviouralconcern when treating acute behavioural

disturbance are numerous case reports ofdisturbance are numerous case reports of

behavioural disinhibition with benzodiaze-behavioural disinhibition with benzodiaze-

pines (Bond, 1998). This has been arguedpines (Bond, 1998). This has been argued

to be a particular risk in patients withto be a particular risk in patients with

pre-existing poor impulse control (Van derpre-existing poor impulse control (Van der

Bijl & Roelofse, 1991; Bond, 1998) orBijl & Roelofse, 1991; Bond, 1998) or

hostility, and when using high doses ofhostility, and when using high doses of

benzodiazepines (Rothschild, 1992). Con-benzodiazepines (Rothschild, 1992). Con-

versely, it has been suggested that the inci-versely, it has been suggested that the inci-

dence of aggressive dyscontrol followingdence of aggressive dyscontrol following

treatment with benzodiazepines is less thantreatment with benzodiazepines is less than

1% with no predictive indicators (Dietch &1% with no predictive indicators (Dietch &

Jennings, 1988) and a controlled study hasJennings, 1988) and a controlled study has

not shown disinhibition to be a side-effectnot shown disinhibition to be a side-effect

of benzodiazepine use (Rothschildof benzodiazepine use (Rothschild et alet al,,

2000). Some of these discrepancies may2000). Some of these discrepancies may

relate to the difficult task of differentiatingrelate to the difficult task of differentiating

behavioural dyscontrol from the behaviourbehavioural dyscontrol from the behaviour

for which the benzodiazepine is beingfor which the benzodiazepine is being

administered in the first place. Neverthe-administered in the first place. Neverthe-

less, it is prudent to exercise care and dosesless, it is prudent to exercise care and doses

should be kept as low as practicallyshould be kept as low as practically

possible (Van der Bijl & Roelofse, 1991).possible (Van der Bijl & Roelofse, 1991).

Another practical issue relates to concernAnother practical issue relates to concern

that around 20% of psychiatric patientsthat around 20% of psychiatric patients

who are first given benzodiazepines whilewho are first given benzodiazepines while

in hospital are still prescribed them atin hospital are still prescribed them at

discharge (Summers & Brown, 1998).discharge (Summers & Brown, 1998).

Good clinical practice always involvesGood clinical practice always involves

repeated assessment of prescribed medi-repeated assessment of prescribed medi-

cation so that drugs used for rapid tran-cation so that drugs used for rapid tran-

quillisation are not continued indefinitelyquillisation are not continued indefinitely

on an ‘as required’ basis orally when noon an ‘as required’ basis orally when no

longer indicated. This is especially import-longer indicated. This is especially import-

ant with drugs such as benzodiazepines thatant with drugs such as benzodiazepines that

carry a high risk of dependency. However,carry a high risk of dependency. However,

these concerns notwithstanding, the widethese concerns notwithstanding, the wide

therapeutic index of these drugs makestherapeutic index of these drugs makes

them useful alternatives to antipsychoticsthem useful alternatives to antipsychotics

for rapid tranquillisation. Diazepamfor rapid tranquillisation. Diazepam

emulsion is effective when given intra-emulsion is effective when given intra-

venously (Lernervenously (Lerner et alet al, 1979), but is not, 1979), but is not

appropriate for intramuscular use becauseappropriate for intramuscular use because

of its erratic absorption (Gambleof its erratic absorption (Gamble et alet al,,

1975). Consequently, intramuscular loraze-1975). Consequently, intramuscular loraze-

pam, which is better absorbed (Greenblattpam, which is better absorbed (Greenblatt

et alet al, 1979), is the benzodiazepine of choice, 1979), is the benzodiazepine of choice

(Atakan & Davies, 1997; Kerr & Taylor,(Atakan & Davies, 1997; Kerr & Taylor,

1997).1997).

FUTURE POSSIBILITIESFUTURE POSSIBILITIES

The advent of atypical antipsychotic drugsThe advent of atypical antipsychotic drugs

has led to significant changes in the treat-has led to significant changes in the treat-

ment of schizophrenia, not least becausement of schizophrenia, not least because

of the greater patient tolerability of theseof the greater patient tolerability of these

drugs compared with the typical anti-drugs compared with the typical anti-

psychotics (Barnes & McPhillips, 1999).psychotics (Barnes & McPhillips, 1999).

At present, only oral preparations are avail-At present, only oral preparations are avail-

able for use. The advent of injectableable for use. The advent of injectable

extended-release forms of the atypical anti-extended-release forms of the atypical anti-

psychotic agents may be a useful develop-psychotic agents may be a useful develop-

ment in view of the unpleasant side-effectsment in view of the unpleasant side-effects

that can occur with current drugs in suchthat can occur with current drugs in such

formulations (Davisformulations (Davis et alet al, 1994; Weiden, 1994; Weiden etet

alal, 1996; Fleischhacker & Hummer,, 1996; Fleischhacker & Hummer,

1997). Rapid-acting injectable forms of1997). Rapid-acting injectable forms of

atypical antipsychotic drugs may alsoatypical antipsychotic drugs may also

provide valuable new treatment options.provide valuable new treatment options.

OlanzapineOlanzapine

Two double-blind, randomised, controlledTwo double-blind, randomised, controlled

trials have now been conducted examiningtrials have now been conducted examining

the effect of intramuscular olanzapine in pa-the effect of intramuscular olanzapine in pa-

tients with acute behavioural disturbance.tients with acute behavioural disturbance.

The first trial examined, in 270 patients,The first trial examined, in 270 patients,

doses of 2.5–10 mg compared with halo-doses of 2.5–10 mg compared with halo-

peridol 7.5 mg and placebo (Wrightperidol 7.5 mg and placebo (Wright et alet al,,

20012001bb). All the active treatments were). All the active treatments were

more effective at reducing the behaviouralmore effective at reducing the behavioural

disturbance than placebo, with a dose–disturbance than placebo, with a dose–

effect relationship for olanzapine. Dosageseffect relationship for olanzapine. Dosages

of 7.5 mg and 10 mg of olanzapine wereof 7.5 mg and 10 mg of olanzapine were

found to be as good as or better than halo-found to be as good as or better than halo-

peridol 7.5 mg. No significant seriousperidol 7.5 mg. No significant serious

adverse event was seen with any of theadverse event was seen with any of the

treatments, but haloperidol caused signifi-treatments, but haloperidol caused signifi-

cantly more episodes of acute dystoniacantly more episodes of acute dystonia

and tremor than olanzapine. There was noand tremor than olanzapine. There was no

significant increase in QTsignificant increase in QTcc intervals in pa-intervals in pa-

tients with any treatment, in line withtients with any treatment, in line with

previous data regarding oral treatment inprevious data regarding oral treatment in

large numbers of patients (Czekallalarge numbers of patients (Czekalla et alet al,,

2001). The findings in acutely disturbed2001). The findings in acutely disturbed

patients were broadly confirmed in a sec-patients were broadly confirmed in a sec-

ond study comparing olanzapine 10 mgond study comparing olanzapine 10 mg

with haloperidol 7.5 mg and placebo inwith haloperidol 7.5 mg and placebo in

311 patients (Wright311 patients (Wright et alet al, 2001, 2001aa). This). This

study demonstrated a more rapid onset ofstudy demonstrated a more rapid onset of

action of olanzapine compared with halo-action of olanzapine compared with halo-

peridol, with the former producing signifi-peridol, with the former producing signifi-

cantly greater reductions in disturbedcantly greater reductions in disturbed

behaviour 30 minutes after injection thanbehaviour 30 minutes after injection than

haloperidol. In addition, olanzapine washaloperidol. In addition, olanzapine was

associated with significantly fewer extra-associated with significantly fewer extra-

pyramidal side-effects, including dystonia.pyramidal side-effects, including dystonia.

ZiprasidoneZiprasidone

Ziprasidone is an atypical antipsychoticZiprasidone is an atypical antipsychotic

agent that is yet to be launched in theagent that is yet to be launched in the

United Kingdom in any formulation. How-United Kingdom in any formulation. How-

ever, an intramuscular formulation of theever, an intramuscular formulation of the

drug exists. An open-label flexible dosedrug exists. An open-label flexible dose

comparison with haloperidol in 132comparison with haloperidol in 132

patients found ziprasidone 5–20 mg to bepatients found ziprasidone 5–20 mg to be

as good as or better than haloperidol 2.5–as good as or better than haloperidol 2.5–

10 mg in reducing agitation (Brook10 mg in reducing agitation (Brook et alet al,,

2000). This study reported that ziprasidone2000). This study reported that ziprasidone

produced significantly fewer extra-produced significantly fewer extra-

pyramidal side-effects compared with halo-pyramidal side-effects compared with halo-

peridol. The registration of ziprasidone inperidol. The registration of ziprasidone in

the USA was delayed because of concernsthe USA was delayed because of concerns

that the drug led to prolongation of thethat the drug led to prolongation of the

QTQTcc interval. However, studies requestedinterval. However, studies requested

by the Food and Drug Administration haveby the Food and Drug Administration have

shown the drug to cause only a modestshown the drug to cause only a modest

average increase in QTaverage increase in QTcc, with durations, with durations

that predispose tothat predispose to torsade de pointestorsade de pointes beingbeing

rare (see FDA Approval Letter andrare (see FDA Approval Letter and

Labelling: http://www.fda.gov/cder/foi/label/Labelling: http://www.fda.gov/cder/foi/label/

2001/20825lbl.pdf). As a result, the drug2001/20825lbl.pdf). As a result, the drug

was registered in the USA in Februarywas registered in the USA in February

2001, though it carries explicit warnings2001, though it carries explicit warnings
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regarding its use in patients at risk of QTregarding its use in patients at risk of QTcc

prolongation.prolongation.

CONCLUSIONCONCLUSION

Options for the pharmacological manage-Options for the pharmacological manage-

ment of acutely disturbed behaviour havement of acutely disturbed behaviour have

recently become restricted owing to therecently become restricted owing to the

withdrawal of droperidol. Haloperidol iswithdrawal of droperidol. Haloperidol is

an alternative antipsychotic option recom-an alternative antipsychotic option recom-

mended in a number of current guidelines.mended in a number of current guidelines.

However, caution is advised regarding theHowever, caution is advised regarding the

use of parenteral haloperidol (especiallyuse of parenteral haloperidol (especially

intravenously) in the light of an increasingintravenously) in the light of an increasing

awareness of the cardiotoxic effects ofawareness of the cardiotoxic effects of

some antipsychotic drugs and the propen-some antipsychotic drugs and the propen-

sity of haloperidol to cause extrapyramidalsity of haloperidol to cause extrapyramidal

side-effects. Given these concerns, clinicalside-effects. Given these concerns, clinical

experience of the use of intramuscularexperience of the use of intramuscular

formulations of atypical antipsychoticformulations of atypical antipsychotic

drugs is awaited with interest so that theirdrugs is awaited with interest so that their

place in therapy can be fully evaluated. Inplace in therapy can be fully evaluated. In

the meantime, the current gap in our arma-the meantime, the current gap in our arma-

mentarium is probably best filled by anmentarium is probably best filled by an

increased use of benzodiazepines, parti-increased use of benzodiazepines, parti-

cularly intramuscular lorazepam or intra-cularly intramuscular lorazepam or intra-

venous diazepam. Caution needs to bevenous diazepam. Caution needs to be

exercised when using these drugs, althoughexercised when using these drugs, although

the riskthe risk of induced behavioural disinhibi-of induced behavioural disinhibi-

tion appears to be low. At higher doses,tion appears to be low. At higher doses,

respiratory depression can occur but thisrespiratory depression can occur but this

can be readily reversed with appropriatecan be readily reversed with appropriate

treatment. Resuscitation equipment andtreatment. Resuscitation equipment and

flumazenil should be readily available, espe-flumazenil should be readily available, espe-

cially if using the intravenous route. Incially if using the intravenous route. In

addition, regular reviews of treatmentaddition, regular reviews of treatment

are essential to prevent medication usedare essential to prevent medication used

for rapid tranquillisation being continuedfor rapid tranquillisation being continued

inappropriately.inappropriately.
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CLINICAL IMPLICATIONSCLINICAL IMPLICATIONS

&& Droperidol has beenwithdrawn because of concerns over cardiotoxicity andDroperidol has beenwithdrawn because of concerns over cardiotoxicity and
sudden death.sudden death.

&& An alternative choice of parenteral antipsychotic is not immediately evident.An alternative choice of parenteral antipsychotic is not immediately evident.
Haloperidol, chlorpromazine and zuclopenthixol acetate are all associated withHaloperidol, chlorpromazine and zuclopenthixol acetate are all associatedwith
potentially serious side-effects. Parenteral atypical antipsychotic formulations arepotentially serious side-effects. Parenteral atypical antipsychotic formulations are
awaited.awaited.

&& Benzodiazepines, particularly intramuscular lorazepam, usedwith due caremayBenzodiazepines, particularly intramuscular lorazepam, usedwith due caremay
be the safest replacement for intramuscular droperidol.be the safest replacement for intramuscular droperidol.

LIMITATIONSLIMITATIONS

&& The review is not systematic.The review is not systematic.

&& There is little randomised, controlled evidence regarding the effects of drugs usedThere is little randomised, controlled evidence regarding the effects of drugs used
for rapid tranquillisation.for rapid tranquillisation.

&& Some of the concerns regarding antipsychotic drugs arebased on casereports andSome of the concerns regarding antipsychotic drugs arebased on casereports and
anecdote.anecdote.
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