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Abstract Acute agitation occurs in a variety of medical and psychiatric conditions, and

when severe can result in behavioural dyscontrol. Rapid tranquillisation is the
assertive use of medication to calm severely agitated patients quickly, decrease
dangerous behaviour and allow treatment of the underlying condition. Intramus-
cular injections of typical antipsychotics and benzodiazepines, given alone or in
combination, have been the treatment of choice over the past few decades.

Haloperidol and lorazepam are the most widely used agents for acute agitation,
are effective in a wide diagnostic arena and can be used in medically compro-
mised patients. Haloperidol can cause significant extrapyramidal symptoms, and
has rarely been associated with cardiac arrhythmia and sudden death. Lorazepam
can cause ataxia, sedation and has additive effects with other CNS depressant
drugs.

Recently, two fast-acting preparations of atypical antipsychotics, intramuscu-
lar ziprasidone and intramuscular olanzapine, have been developed for treatment
of acute agitation. Intramuscular ziprasidone has shown significant calming
effects emerging 30 minutes after administration for acutely agitated patients with
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schizophrenia and other nonspecific psychotic conditions. Intramuscular
ziprasidone is well tolerated and has gained widespread use in psychiatric emer-
gency services since its introduction in 2002. In comparison with other atypical
antipsychotics, ziprasidone has a relatively greater propensity to increase the
corrected QT (QTc) interval and, therefore, should not be used in patients with
known QTc interval-associated conditions. Intramuscular olanzapine has shown
faster onset of action, greater efficacy and fewer adverse effects than haloperidol
or lorazepam in the treatment of acute agitation associated with schizophrenia,
schizoaffective disorder, bipolar mania and dementia. Intramuscular olanzapine
has been shown to have distinct calming versus nonspecific sedative effects. The
recent reports of adverse events (including eight fatalities) associated with intra-
muscular olanzapine underscores the need to follow strict prescribing guidelines
and avoid simultaneous use with other CNS depressants. Both intramuscular
ziprasidone and intramuscular olanzapine have shown ease of transition to
same-agent oral therapy once the episode of acute agitation has diminished. No
randomised, controlled studies have examined either agent in patients with severe
agitation, drug-induced states or significant medical comorbidity. Current clinical
experience and one naturalistic study with intramuscular ziprasidone suggest that
it is efficacious and can be safely used in such populations. These intramuscular
atypical antipsychotics may represent a historical advance in the treatment of

acute agitation.

This review aims to provide a succinct, clinically
oriented guide for the pharmacological management
of acute agitation, based on scientific literature as
well as current clinical practice. An electronic
search of English-language literature using MED-
LINE (1960-2004) was conducted using search
terms ‘agitation’, ‘psychiatric emergency’, ‘psycho-
sis” and ‘rapid tranquillisation’. A manual search of
relevant articles was also conducted. Experts from
distinct regions of the US in the field of emergency
psychiatry and emergency medicine were surveyed
for their clinical experience and current practice in
agitation management.

1. Causes and Clinical Manifestations
of Agitation

Agitation can be defined broadly as a state of
motor restlessness accompanied by mental tension.
Signs of mounting tension can include pacing, hand
wringing, intense staring, clenching fists, pressured
speech, mutism, yelling, banging objects or threat-
ening others. Patients with lesser degrees of agita-
tion can be treated with psychological and environ-
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mental methods to ease anxiety and tension. When
agitation becomes severe it may be accompanied by
behavioural dyscontrol where the threat of property
damage, assualtiveness to others or self-inflicted
injury become immediate treatment concerns. Under
these conditions the assertive use of medication to
tranquillise the patient may be required to decrease
potential damage, increase safety and treat the un-
derlying clinical condition. Rapid tranquillisation is
the process of immediate use of moderate doses of
medication, with or without consent, to calm the
patient quickly.!

Acutely agitated patients usually have major psy-
chiatric or medical illnesses that are driving the
agitation. Severe agitation is seen most commonly
in psychotic illnesses such as schizophrenia,
schizoaffective disorder and the manic phase of
bipolar disorder, where disturbances of thought or
affect modulation result in impaired reality percep-
tions. Hallucinations, paranoid delusions and in-
tensely irritable, angry or expansive mood are fertile
conditions for development of acute agitation.

Drugs 2005; 65 (9)
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Patients in drug intoxication states (most com-
monly sympathomimetic stimulants such as cocaine
or amphetamines) or alcohol intoxication may pre-
sent with severe agitation, sometimes also resulting
in psychosis. Withdrawal from alcohol may exacer-
bate acute agitation, as patients in this condition
have generalised malaise, poor attention and height-
ened irritability of the CNS. Less frequently, alcohol
withdrawal evolves into delirium tremens, charac-
terised by disorganised thought processes and a fluc-
tuating level of arousal, predisposing such a patient
to agitation.?!

Patients with some personality disorders are
more prone to acute agitation because of decreased
stress tolerance and poor impulse control.?4
Borderline personality disorder is characterised by
intense fluctuations in mood, often precipitated by
relationship conflicts. A patient with antisocial per-
sonality is less likely to have conscious awareness of
underlying dysphoric mood states, but nonetheless
becomes agitated as a result of them. Post-traumatic
stress disorder is accompanied by increased CNS
arousal, dysphoric mood and trauma-linked flash-
backs, all of which may predispose to acute agita-
tion.

Finally, any medical condition causing brain dys-
function may cause agitation, primarily through
confusion, poor attention, dysregulation of affective
processes, sympathetic stimulation or generalised
mental disorganisation. Examples of such medical
conditions include medication toxicity, any infec-
tion/fever in the elderly, thyrotoxicosis, meningitis,
encephalitis, brain trauma (including cerebrovascu-
lar accidents) and dementia.

Agitation is poorly understood at the level of
cellular physiology. Generally, pathological increas-
es in dopamine and noradrenaline (norepinephrine),
and decreases in GABA are seen as underlying
conditions for agitation.”®! Both hyper- and hyposer-
otonergic states have been implicated in agitation.®!
None of these neurotransmitter systems exist in iso-
lation. For example, GABA has modulating effects
on dopamine transmission in both mesolimbic and
nigrostriatal regions.!”8!
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2. Pharmacological Treatments

Early treatments for acute agitation focused on
getting the patient into a stuporous or unconscious
state (sleep or otherwise). Prior to the development
of antipsychotic medication, pharmacological treat-
ments for agitation included insulin coma therapy,
barbiturates, bromides and various anaesthesia
cocktails.”? These treatments frequently resulted in
adverse sequelae, including serious medical morbid-
ity and, rarely, mortality. Although these treatments
reduced the level of arousal in agitated patients, the
underlying psychopathological state, in particular
psychosis, was left untreated.

Initially, sleep was considered a therapeutic
endpoint for calming an extremely agitated patient.
Some tranquillisation protocols kept patients asleep
for several days, allowing wakefulness only for eat-
ing, drinking and elimination functions (some re-
ports from the Russian literature describe this as
‘artificial hibernation”).l'%!1 Although sleep ap-
peared to confer some therapeutic benefit, cumula-
tive clinical experience and tranquillisation research
showed that sleep was not essential for improvement
in agitation or decrease in core psychotic symptoms.
In fact, an emerging opinion among clinicians was
that excessive sedation was an unwanted side effect
of treatment, interfering with the initial psychiatric
and medical examination, and decreasing the ability
of the patient to participate in tests, procedures or
crisis intervention. Thus, tranquillisation, as a calm-
ing process separate from total sleep induction, is
now viewed as the therapeutic endpoint for treat-
ment of agitation, although some recent published
protocols still view deep sleep as a legitimate tar-
get.'2131 A quantum advance in tranquillisation of
patients with acute agitation was ushered in with the
discovery of antipsychotic medication (‘typical
antipsychotics’). Treatment with typical antip-
sychotic medication not only calmed the patient, but
treated underlying psychotic states, usually without
serious or life-threatening adverse effects. In
psychotic agitation an additive, reciprocal relation-
ship exists between the general state of arousal and
the psychotic process: increasing agitation worsens
psychosis and vice versa.

Drugs 2005; 65 (9)
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Many pharmacological strategies in acute agita-
tion now target one or both components of this
relationship. Although some authors caution that
several weeks are required for ‘true’ antipsychotic
medication effect, most published studies show de-
crease in measurable psychotic symptoms (includ-
ing hallucinations, delusions, disorganised thinking,
disturbance in affect) within minutes to hours of
assertive medication management of agitation.!'4!

3. Typical Antipsychotics

All typical antipsychotics inhibit dopaminergic
transmission in the brain, and this activity has clear-
ly established anti-agitation effects in humans and
other animals.['> Early protocols used large doses of
low-potency antipsychotics, such as chlorproma-
zine, for rapid tranquillisation.!'®! Excessive seda-
tion, clinically significant hypotension, irritation at
the injection site and cardiac arrhythmias (associat-
ed with histaminic, cholinergic and o-adrenergic
antagonistic effects) led to less use of low-potency
antipsychotics. The relatively better tolerated high-
potency antipsychotics became the standard treat-
ment of acute agitation.!'”]

For patients with severe agitation who are unwill-
ing to take medication, intramuscular injection for-
mulations of typical antipsychotics have been em-
ployed most often for rapid tranquillisation. Typical
antipsychotics given intramuscularly result in higher
maximum plasma concentrations (no hepatic ‘first-
pass’ effect) in a shorter period of time, usually with
a concomitant faster onset of action. In two studies
comparing intramuscular and oral typical antipsy-
chotics in the treatment of agitated patients willing
to take medication and comply with the treatment
protocol, both routes of administration were consid-
ered effective.'®!! The intramuscular typical
antipsychotics had a faster onset of action and fewer
doses were required within the first 3 hours, whereas
there were no significant differences in agitation
when measured at 4 and 24 hours.

3.1 Haloperidol

Haloperidol, a high-potency butyrophenone, has
a relatively low incidence of sedation or hypoten-
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sion, and can be administered orally, intramuscular-
ly or intravenously. Haloperidol given intramuscu-
larly or intravenously has an onset of action within
30—60 minutes, elimination half-life of 12-36 hours
and duration of effect lasting for up to 24 hours
when given for acute agitation.! Although initially
high doses of haloperidol were favoured for rapid
tranquillisation, more recent evidence has supported
a therapeutic window for haloperidol, with initial
doses of 10-20 mg/24 hours most likely to be effec-
tive with the least number of adverse effects.[?!-23]
Taken collectively, the worldwide published litera-
ture suggests haloperidol is one of the most fre-
quently used typical antipsychotics for treatment of
acute agitation at this time.

Most problematic consequences of haloperidol
use are extrapyramidal symptoms (EPS), including
dystonia, akathisia and Parkinson-like effects. Dys-
tonic reactions occur commonly with intramuscular
haloperidol, are dose-dependent, most common in
muscular young men, and respond to treatment with
anticholinergic medications such as benzatropine,
diphenhydramine or trihexyphenidyl. Dystonia (in-
cluding laryngospasm) can be painful and is distres-
sing to patients; thus, anticholinergic medications
are sometimes given prophylactically with the initial
intramuscular injection of haloperidol.

Akathisia is motor restlessness accompanied by
anxiety; treatment-emergent akathisia may make ag-
itation worse and may be difficult to distinguish
from agitation. Although akathisia is relatively un-
common in the acute phase of treatment (first 24
hours), it must be addressed quickly and can be
lessened by addition of a benzodiazepine.?*!

All typical antipsychotics have quinidine-like
cardiac effects (increase corrected QT [QTc] inter-
val) and, thus, potential for inducing cardiac ar-
rhythmias.’ Among the typical antipsychotics,
haloperidol has a relatively lower propensity for
increasing QTc, although several published reports
have linked haloperidol with cardiac arrhythmia.?!
There are reports of sudden death occurring during
tranquillisation with typical antipsychotics, includ-
ing haloperidol, although a direct link remains un-
settled as most reported cases have multiple possible

Drugs 2005; 65 (9)
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causative factors.?7281 All typical antipsychotics can
lower the seizure threshold, although low-potency
antipsychotics have greater effect than high-potency
antipsychotics. Haloperidol exhibits a relatively low
risk in this regard.

Neuroleptic malignant syndrome is a rare com-
plication of typical antipsychotic use (0.2% of pa-
tients treated), which is worsened when relatively
large amounts of drug are given over short periods
of time.”! (Neuroleptic malignant syndrome has
been reported with atypical antipsychotic use, al-
though the frequency of occurrence appears less
than with typical antipsychotics.*%) Any patient
treated for acute agitation should have periodic vital
signs monitored as well as examinations for EPS,
particularly muscular rigidity.

3.2 Droperidol

Droperidol, like haloperidol, is a high-potency
butyrophenone with potent tranquillising effects.
Used in the US primarily for calming patients under-
going anaesthesia and as an antiemetic, droperidol
became popular as an agent for rapid tranquillisation
of ambulatory psychiatric patients. Droperidol is
usually administered intramuscularly or intrave-
nously, has an onset of action within 15-30 minutes,
elimination half-life of 2-4 hours and duration of
effect for 6-8 hours.*!1 Although larger doses have
been studied, for acute agitation the usual dose of
intramuscular droperidol is Smg. Most studies com-
paring droperidol with haloperidol in severely agi-
tated patients have found a slightly quicker onset of
action (significant calming within 10-15 minutes),
fewer injections required, greater sedation and com-
parable adverse effects.*?*%! One study included
agitated patients with significant blood alcohol
levels (average blood alcohol level >200 mg%) and
found that droperidol was more rapidly effective
without serious adverse effects.[?”]

At the turn of the millennium, droperidol had
become first choice for the initial treatment of se-
vere agitation in many large urban emergency de-
partments. However, in 2001 the manufacturer pul-
led the drug from European markets and the US
FDA issued a ‘black box warning’ because of con-
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cerns about the risk of fatal cardiac arrhythmia
caused by prolongation of the QTc interval.’8! The
data underlying these decisions have been reported
in an ambiguous fashion. Two recent large retro-
spective reviews (around 14 500 patients) showed
no evidence of increased morbidity or mortality with
droperidol use for treatment of acute agitation.[3%40]
Nevertheless, the use of droperidol in US emergen-
cy departments has sharply declined as a result of
medico-legal concerns.

3.3 Zuclopenthixol

Zuclopenthixol (zuclopenthixol acetate) is a
short-acting depot thioxanthene derivative available
in 70 countries; however, it is not available in the
US.#1 It has an onset of action within 15-30 min-
utes, reaches peak serum concentration in 2448
hours and has a duration of effect of up to 3 days.[*?!
Efficacy of zuclopenthixol is reported as compara-
ble with haloperidol for acute agitation, although the
strength of the research has been questioned.[*3#4!
Reported benefits have included fewer injections
needed, longer duration of effect and cost savings by
reduction of nursing hours required for management
of agitation. Reported disadvantages have been
greater sedation and higher incidence of EPS.

The 3-day duration of effect raises some ethical
concerns, as patients in acutely agitated states re-
quiring intramuscular medication are often not able
to give informed consent and a 3-day medication
effect goes beyond the immediate control of danger-
ousness. Also, some patients requiring such emer-
gency treatment have relatively brief periods of ill-
ness (e.g. cocaine intoxication causing psychotic
agitation often completely dissipates within 24
hours), and, therefore, would not require medication
beyond the immediate control of the acute agitation.
Physicians are often unable to determine the aetiolo-
gy of acute agitation until after the initial treatment.

For these reasons zuclopenthixol appears to oc-
cupy a particular niche in the treatment of acute
agitation (e.g. for treatment of patients with estab-
lished patterns of agitation, chronic psychotic illness
and prior consent to treatment with this agent), and
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protocols should be established in those institutions
using it.

4. Benzodiazepines

Benzodiazepines facilitate GABA neurotrans-
mission and this action is probably responsible for
tranquillisation of agitated patients. Although
benzodiazepines have both sedative and anxiolytic
properties, either effect may contribute to decreas-
ing agitation.

A number of studies have compared benzodi-
azepines with typical antipsychotics in the treatment
of acute agitation. Most studies find comparable
efficacy, less EPS or other adverse effects and in-
creased sedation.[™! Patient preference and compli-
ance is better with benzodiazepines during the acute
phase of agitation. The therapeutic effects of
benzodiazepines in acute agitation appear to be
tightly linked with their ability to decrease arousal,
and patients studied 24 hours after initial dose show
little further benefit in their psychiatric symptoms.
Some research has suggested that benzodiazepines
possess intrinsic antipsychotic effects, separate from
tranquillisation or sedation. 048]

Benzodiazepines do not cause significant EPS or
cardiac effects, although they can cause respiratory
depression, ataxia, excessive sedation or paradoxi-
cal disinhibition. Respiratory depression during
benzodiazepine treatment of agitation is uncommon,
nonetheless most practitioners avoid benzodi-
azepine use in patients with chronic obstructive pul-
monary disease or other conditions characterised by
limited pulmonary reserve.[*”]

Excessive sedation and ataxia from benzodi-
azepines can become clinically significant in the
elderly patient, and dose adjustments are suggested
in this population.’ The sedative and respiratory
depressant effects of benzodiazepines are additive
with other CNS depressants, therefore benzodi-
azepines must be used with caution in those patients
with alcohol (ethanol), barbiturate and opioid intoxi-
cation.

Paradoxical disinhibition is most likely to occur
with high doses of benzodiazepines in patients with
structural brain damage, mental retardation or de-
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mentia. The incidence of paradoxical disinhibition is
extremely low; in fact, many experienced emergen-

cy department physicians have never witnessed
it.by

4.1 Lorazepam

Lorazepam is the only benzodiazepine with con-
sistent, complete and rapid intramuscular absorp-
tion. Intramuscular or sublingual lorazepam reaches
peak plasma concentrations 60-90 minutes after
dose. The elimination half-life is 12—15 hours and
duration of effect is 8-10 hours.’>33! Lorazepam is
usually given in 1-2mg doses and may be adminis-
tered orally (sublingual or oral tablet), intramuscu-
larly or intravenously. Lorazepam is rapidly conju-
gated to an inactive glucuronide, requiring no in-
volvement of the cytochrome P450 system, and has
few drug-drug interactions.

These pharmacodynamic and pharmacokinetic
properties of lorazepam have contributed to the
widespread use of this agent in rapid tranquillisa-
tion. More than a few studies have substantiated that
lorazepam has equal efficacy to haloperidol in the
treatment of psychotic or manic agitation, and some
have indicated superiority.’*>”) Patients tolerate
lorazepam better and have less aversion to repeat
dose administration. The intramuscular or intrave-
nous preparation of lorazepam must be refrigerated,
thus limiting the use of lorazepam in some underde-
veloped countries. Because of additive CNS depres-
sive effects, lorazepam should be used with caution
in patients with sedative intoxication. Lorazepam
may be poorly effective in patients with tolerance to
alcohol or other sedatives.’8! Alternatively, lo-
razepam is particularly useful in patients undergoing
acute alcohol withdrawal.[5*%! Lorazepam is firmly
established as a front-line drug for the pharmacolog-
ical management of acute agitation.

4.2 Clonazepam

Clonazepam is a high-potency benzodiazepine
with a poorly understood mechanism of action, long
elimination half-life (20-80 hours), and complete
but inconsistent intramuscular absorption.[! Peak
oral absorption of clonazepam was in fact faster than
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intramuscular absorption in one study (1.7 vs. 3.1
hours after dose).[%?! Published reports on the effica-
cy of clonazepam in acute agitation have been mix-
ed. A double-blind trial of intramuscular clon-
azepam versus intramuscular haloperidol for agitat-
ed manic psychosis found that clonazepam was
effective and safely used, but slower acting.[®¥ A
small, open-label, nonblind study showed that intra-
muscular clonazepam was effective for acute
psychotic agitation; however, a double-blind com-
parison of intramuscular clonazepam with intramus-
cular lorazepam in acute mania found no significant
therapeutic effect with clonazepam (as opposed to
marked improvement with lorazepam).[6+6%1 Several
published reports, including one double-blind,
placebo-controlled trial in patients with chronic
schizophrenia, have indicated that clonazepam may
increase psychosis or agitation in certain individu-
als.[96-%81 Qverall, clonazepam appears to have limit-
ed efficacy in the treatment of acute agitation.

4.3 Other Benzodiazepines

Diazepam, chlordiazepoxide, midazolam and
flunitrazepam have all been studied as single-agent
therapy for acute agitation and shown to have tran-
quillising effects comparable with haloperidol.[6>71]
Although effective, diazepam and chlordiazepoxide
have erratic intramuscular absorption rates and ac-
tive metabolites with long half-lives. Midazolam
given intramuscularly in dose ranges of 2.5-15mg
has rapid absorption, quick onset of action (15 min-
utes) and does not require refrigeration; however,
most patients fall asleep and the duration of effect is
short (1-2 hours).[””) One published report showed
flunitrazepam to be comparable with haloperidol for
aggressive psychotic behaviour, with both showing
significant lowering of aggression at 30 minutes
(flunitrazepam is not available in the US).["3

5. Combination Treatments

Medication can be combined to target different
components of agitation (arousal, anxiety, psycho-
sis) much the same as oncology treatments combine
therapeutic agents for various pathways of the im-
mune system. Combining agents can result in addi-

© 2005 Adis Data Information BV. All rights reserved.

tive or synergistic effects, either therapeutically or
adversely. Barbiturates have been combined with
typical antipsychotic agents with success, for exam-
ple, studies have shown faster reduction in agitation
and earlier achievement of therapeutic goals with
the combination treatment.’*7! Barbiturates (e.g.
phenobarbital sodium) may cause significant respir-
atory depression; therefore, benzodiazepines have
been used more often in combination treatments.

Most studies combining typical antipsychotic
agents with benzodiazepines have shown superiority
of the combination to either agent alone, with few
disadvantages. The combination treatments have
shown faster reduction in agitation, less time in
seclusion or restraint, fewer injections required, less
total antipsychotic medication required and lower
incidence of EPS.I7*7! The lower EPS witnessed
with combination treatment is probably a result of
benzodiazepine prophylaxis or treatment of antipsy-
chotic-induced neuroleptic effects, as well as a con-
sequence of the lower doses of antipsychotic medi-
cation required.

Although several benzodiazepine plus typical an-
tipsychotic regimens have been studied, the majority
of published research has examined the haloperidol
plus lorazepam combination that reflects the most
common clinical practice. Case reports, retrospec-
tive reviews, open-label trials, double-blind studies
and a large, randomised, double-blind, multicentre
emergency department study have all reported the
superiority of the haloperidol plus lorazepam com-
bination over either treatment alone for acute agita-
tion.[67.70.80-821 The most frequently used dose is
haloperidol 5mg intramuscularly combined with
lorazepam 2mg intramuscularly, and both are stable
for several hours at least when mixed in the same
syringe (thus, the patient only needs one injection
for the combination).

Most adverse events associated with combination
treatment are less than those associated with single-
agent typical antipsychotic treatment. Sedation can
sometimes persist beyond a desirable endpoint with
the haloperidol plus lorazepam combination, al-
though most studies have shown that the sedation
appears comparable to that with lorazepam treat-
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ment alone. Several case studies have examined
extremely large doses of haloperidol (up to 480mg
intravenously) combined with lorazepam (up to
480mg intravenously) in medically compromised
intensive care unit patients with good results.[®3

For a period of time the ‘9-1-1" intramuscular
cocktail of haloperidol 9mg plus lorazepam 1mg
plus benzatropine Img was popular in some regions
of the US. Although this acronym has intrinsic allure
in the emergency department, there is no published
evidence to support such a combination of medica-
tions. The addition of benzatropine confers no thera-
peutic benefit as the incidence of EPS is extremely
low when lorazepam is added to haloperidol, and
benzatropine can worsen agitation when it is caused
by delirium or intoxicants with anticholinergic ef-
fects. The combination of loxapine with lorazepam
was reported to cause respiratory distress, hypoten-
sion and stupor in a few case studies.[+83]

6. Atypical Antipsychotics

The development of ‘serotonin/dopamine antag-
onists’ or atypical antipsychotic agents has been a
quantum advance in the treatment of psychotic ill-
nesses, and has changed the prescribing landscape
of psychiatry worldwide. Until recently these agents
were available only in oral formulations and, thus,
their use in the emergency treatment of acute agita-
tion was limited. Although intramuscular formula-
tions of typical antipsychotic agents are clearly ef-
fective in the treatment of acute agitation, most
patients with needs for ongoing medication treat-
ment beyond the episode of agitation will be
switched to atypical oral agents because of the fewer
adverse effects, better compliance and potentially
superior treatment outcomes.[®%87 The transition pe-
riod involved in switching from typical intramuscu-
lar to atypical oral antipsychotic medication may
impose a risk of the emergence of adverse effects,
breakthrough symptoms and loss of therapeutic ad-
vantage.8®

Agitation is by definition a dysphoric state, and
rapid tranquillisation with typical antipsychotics
may cause some dysphoria as a treatment emergent
effect (e.g. through akathisia or ‘neuroleptic
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dysphoria’).[®1 Some patients experience symptoms
of post-traumatic stress after treatment of an acute
psychotic episode.®™ Conversely, a number of ex-
perienced emergency psychiatrists have observed
that a small percentage of agitated patients treated
with intramuscular atypical antipsychotics have vol-
untarily requested another dose during the acute
phase of treatment (Preval H, Schneider J, Zeller S,
personal communications). Intramuscular atypical
antipsychotics would offer a tremendous advantage
if patients experience a lessening of dysphoria dur-
ing a treatment episode (as a separate but related
medication effect from reduced agitation).

The majority of the published trials of intramus-
cular atypical antipsychotics used in the emergency
treatment of agitation have involved medically sta-
ble, non-intoxicated patients who were able to con-
sent to treatment and adhere to a research protocol.
By design, such patients have moderate, not severe,
levels of agitation. There are no controlled studies
examining the efficacy of atypical antipsychotic
medications in medically complicated patients, in-
toxicated patients or those with severe agitation.
Thus far, clinical experience and one naturalistic
study with intramuscular ziprasidone indicate its
efficacy and tolerability in such complicated popu-
lations. The recent availability of rapid-acting, intra-
muscular formulations of atypical antipsychotic
medications may represent an historical advance in
the emergency treatment of acute agitation.

6.1 Risperidone

Risperidone is a benzisoxazole derivative with
high affinity for dopamine/serotonin receptors, and
is available in oral (tablet/oral disintegrating tablet
[ODT]/liquid) and depot injection preparations.
Two studies, one non-randomised and one ran-
domised, have compared the combination of risper-
idone liquid concentrate 2mg plus oral lorazepam
2mg with the combination of intramuscular haloper-
idol 5mg plus intramuscular lorazepam 2mg for
treatment of psychotic agitation.”'92 Both studies
were limited by the absence of double-blind proce-
dures, and indicated that the two interventions were
equally effective in reducing agitation measured at
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30, 60 and 120 minutes. Both treatments were well
tolerated. For agitated patients willing to take medi-
cation and comply with treatment protocols, the
combination of oral risperidone and lorazepam ap-
pears to be an acceptable regimen.

6.2 Ziprasidone

Ziprasidone is a benzisothiazol piperazine,
dopamine/serotonin antagonist with low propensity
for causing EPS, and became the first atypical
antipsychotic available in a fast-acting intramuscu-
lar preparation. Intramuscular ziprasidone reaches
peak plasma concentrations in 30-45 minutes, has
an elimination half-life of 2—4 hours and duration of
effect of at least 4 hours.!

Two pivotal double-blind, randomised studies of
intramuscular ziprasidone at doses of 2mg versus
10mg (117 patients) and 2mg versus 20mg (79 pa-
tients) showed that ziprasidone 10 or 20mg intra-
muscularly was superior to 2mg in the treatment of
agitated psychotic patients.®*%! Significant reduc-
tion in behavioural activity was observed as early as
15 minutes (10mg) and 30 minutes (20mg) in these
two studies. Further analyses comparing treatment
effects between these studies demonstrated a statis-
tically significant dose-related effect (20mg greater
than 10mg). Most patients receiving ziprasidone
20mg intramuscularly received one (42%) or two
injections (37%).

No patients in either study discontinued as a
result of adverse effects. The following treatment
emergent adverse effects were recorded for the
20mg dose (41 patients) and rated as ‘mild to moder-
ate’: somnolence (20%), nausea (12%), dizziness
(10%), injection site pain (7%) and headache (5%).
One patient in the intramuscular ziprasidone 10mg
group experienced moderate akathisia, and one pa-
tient in the intramuscular 2mg group experienced
mild, unspecified EPS.

The US FDA has advised caution with
ziprasidone because of its propensity to increase the
QTc interval, especially when used with other QTc-
prolonging drugs or illness predisposing to in-
creased QTc. Ziprasidone prolongs the QTc interval
to a greater degree than haloperidol, olanzapine or
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risperidone, but less than thioridazine.”” In the pre-
viously mentioned pivotal ziprasidone intramuscu-
lar studies, ECGs were obtained at baseline and end
of study, and those with clinically relevant ECG
abnormalities at baseline were excluded. Treatment-
emergent minor changes in QTc interval were re-
ported; however, none were clinically significant
and no QTec interval was reported to be >500ms. In
the intramuscular ziprasidone 20mg group, three
and four patients had clinically relevant increase in
heart rate (sitting and standing, respectively). In the
intramuscular 10mg group, clinically significant
changes in blood pressure and pulse were reported
as <5% of patients, with no apparent pattern of
change noted.

To date, there have been no prospective, con-
trolled trials examining intramuscular ziprasidone
versus an active comparator, such as haloperidol or
lorazepam, in the emergency phase (<24 hours) of
treatment for acute agitation. Two studies have com-
pared intramuscular ziprasidone with intramuscular
haloperidol over a 7-day trial, where hospitalised
patients were transitioned to oral ziprasidone or oral
haloperidol after 3 days of intramuscular treat-
ment.”®*7l These studies have shown that intramus-
cular ziprasidone is better tolerated than intramuscu-
lar haloperidol (significantly less EPS), and that
intramuscular ziprasidone can be transitioned to oral
ziprasidone with relatively few adverse conse-
quences. One non-randomised, nonblind observa-
tional study of 110 patients in a psychiatric emer-
gency service found that ziprasidone 20mg intra-
muscularly was effective in calming highly agitated
patients (non-consenting), with significant tranquil-
lising effects shown as early as 15 minutes after
administration.”® Most notably, this study included
agitated patients with nonspecific psychoses (72
patients), alcohol intoxication (10 patients, median
blood alcohol level = 285 mg/dL) and substance-
induced psychosis (28 patients). There are no pub-
lished trials examining intramuscular ziprasidone
use in patients exclusively with bipolar mania. In
clinical practice many psychiatric emergency ser-
vices in the US are now using intramuscular

Drugs 2005; 65 (9)



1216

Battaglia

ziprasidone at a 20mg dose as a first-line treatment
for severe agitation.

6.3 Olanzapine

Olanzapine is a dopamine/serotonin antagonist in
the thienobenzodiazepine class, and has recently
been approved for intramuscular administration. In-
tramuscular olanzapine reaches maximum concen-
tration in 15-45 minutes, has an elimination half-life
of 30 hours and duration of action up to 24 hours.!

Four, double-blind, randomised, placebo- and ac-
tive-comparator studies were pivotal in showing that
intramuscular olanzapine was efficacious in treating
acute agitation in patients with schizophrenia, bipo-
lar mania and dementia. In the first study in 285
patients with schizophrenia, intramuscular olanzap-
ine 10mg reduced agitation to a greater degree than
intramuscular haloperidol 7.5mg or intramuscular
placebo at 15, 30 and 45 minutes after injection.!'%!
In the second study in 270 patients with schizophre-
nia, patients received from one to three injections of
intramuscular olanzapine (2.5, 5, 7.5 or 10mg), in-
tramuscular haloperidol 7.5mg or intramuscular pla-
cebo. Intramuscular olanzapine exhibited a dose-
response relationship for reduction in agitation, and
was superior to haloperidol on some measures of
agitation at the higher dose range (7.5-10mg).1"" In
the bipolar mania study of 201 patients, intramuscu-
lar olanzapine 10mg was superior to intramuscular
lorazepam 2mg and intramuscular placebo at 30, 60
and 90 minutes on measures of impulsivity, tension,
hostility, uncooperativeness and excitement, and
across all measures of agitation at 2 hours post-
dose.'21 A significantly greater percentage of pa-
tients required only one intramuscular olanzapine
dose over 24 hours in the bipolar mania study (74%)
compared with intramuscular lorazepam (47%). In
the study of agitation associated with Alzheimer’s
disease and/or vascular dementia in 272 patients,
intramuscular olanzapine Smg showed statistically
significant lowering of agitation at 30 minutes,
whereas intramuscular lorazepam 1mg required 60
minutes to separate from placebo.['% In each of
these studies, intramuscular olanzapine maintained
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therapeutic effects 24 hours after the initial injec-
tion.

Collectively, these studies recorded no adverse
events that were significantly different from place-
bo. The following were adverse events recorded for
>5% of patients treated with intramuscular olanzap-
ine: somnolence (13%) [6% placebo] and dizziness
(9%) [2% placebo]. One patient treated with intra-
muscular olanzapine 10mg experienced an unspeci-
fied EPS.

Minor changes in the QTc interval (from baseline
ECG to 24-hour endpoint) were reported and none
were judged to be clinically significant, although
three olanzapine-treated patients in the dementia
study met criteria for an abnormal QTc interval
change (as well as three patients in the lorazepam
treatment group and three patients in the placebo
treatment group). A pooled analysis of the QTc data
from these trials showed a small (3ms), statistically
significant decrease in QTc interval with intramus-
cular olanzapine treatment.' At 2 hours post in-
jection patients receiving intramuscular olanzapine
showed greater orthostatic change in pulse rate (7
beats per minute), supine systolic blood pressure
(-7mm Hg) and standing systolic blood pressure
(-5mm Hg). These changes were not present at 24
hours post dose and were considered clinically in-
significant.

Since the introduction of intramuscular olanzap-
ine to the European market a total of 49 adverse
events have been reported, of which eight were
fatal.['%1 Cardiorespiratory depression, hypotension
and bradycardia were noted in these case reports. A
review of the fatalities indicated that excessive dos-
ages had been used and concomitant administration
of benzodiazepines and/or other antipsychotics had
occurred. Significant comorbidities were also pre-
sent in these patients, making it difficult to attribute
the deaths solely to intramuscular olanzapine. Re-
gardless, intramuscular olanzapine should not be
coadministered with other medications, especially
benzodiazepines (or other CNS depressants) in view
of these reports. These findings also highlight the
need for further study on the safety of intramuscular
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Acute agitation with behavioural dyscontrol

A 4

1. Get security/back-up present

2. Separate dangerous patient from others
3. Crisis intervention ‘talk down’

4. Rapid tranquilisation

A 4

Yes
Intoxicated with alcohol/CNS depressants? |—>

No

) 4
Frail elderly or renal impairment?

No

A 4

Ziprasidone 20mg IM'

Olanzapine 10mg IM? (po disintegrating tablet)
Haloperidol 5mg IM/IV + lorazepam 2mg IM/IV
Lorazepam 2mg IM/IV (po)

Haloperidol 10mg IM/IV (po concentrate)

Droperidol 5mg IM/IV!

(risperidone 2mg po concentrate + lorazepam 2mg po)

.

Yes
|—> Lorazepam 1mg IM/IV (po)

Consider seclusion or restraint

Haloperidol 5-10mg IM/IV (po concentrate)
Droperidol 5mg IM/IV?
Ziprasidone 20mg IM'

Haloperidol 2mg IM/IV (po concentrate)

Olanzapine 5mg IM? (po disintegrating tablet)

Fig. 1. Acute agitation with behavioural dyscontrol: clinical management guideline. 1 Do not use with increased corrected QT interval. 2 Do
not give simultaneous intramuscular (IM)/intravenous (IV) CNS depressants (e.g. benzodiazepines). po = oral.

olanzapine in patients with alcohol or other sedative
intoxication.

One study has shown that the alleviation of agita-
tion was sustained following transition from intra-
muscular to oral olanzapine, where 91% of patients
completed the intramuscular phase (24 hours) and
86% completed the 4 days of oral treatment.[!%]
Intramuscular olanzapine has been shown to have
distinct calming versus nonspecific sedative ef-
fects.['? To date, no studies are published on the use
of intramuscular olanzapine in patients with severe
agitation (non-consenting patients) or significant
medical morbidity, or in those with alcohol or drug
intoxication states.

In addition to intramuscular and oral tablet prepa-
rations of olanzapine, an ODT is also available.
Olanzapine ODT dissolves in less than a minute and
has identical bioequivalence to standard oral tablets;
however, one non-peer reviewed poster presentation
showed that the onset of absorption was faster.[19]
Although the differences in plasma concentration
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are minimal, and less than one would expect for a
significant difference in therapeutic effect, the
olanzapine ODT preparation has become a com-
monly used therapy for moderately agitated patients
in emergency departments or inpatient settings who
are willing to take medication. In another non-peer
reviewed poster presentation, an open-case,
unblinded study found that olanzapine 20mg ODT
was effective in reducing acute agitation within 60
minutes, and sedation was noted to be “shallower
than traditional medication regimens”.[108]

7. Pharmacological Treatment of Acute
Agitation: Clinical
Management Guideline

A clinical pathway algorithm for treating acutely
agitated patients with behavioural dyscontrol is
shown in figure 1. The assumption is made that
psychological and environmental methods have
been insufficient to control agitation and that the
patient will require assertive medication manage-
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ment. The treatment team should immediately notify
the security or back-up clinical staff and separate the
agitated patient from others, while simultaneously
attempting ‘talk down’ techniques for the pa-
tient."%! Seclusion and restraint options should also
be considered during this time, and may be em-
ployed concurrently with the rapid tranquillisation.
Rapid tranquillisation options are shown in order of
preference, with oral agents in parentheses for those
patients with less severe agitation, able to comply
with treatment and willing to take oral medication.
The goals of rapid tranquillisation are to calm the
patient quickly, decrease the likelihood of harm to
self or others, allow diagnostic tests or procedures,
attenuate psychosis (if present) and decrease use of
seclusion and restraint.

If the patient is obviously intoxicated with alco-
hol or other sedatives, haloperidol or droperidol
should be used and benzodiazepines avoided. These
butyrophenones have the largest accumulated effi-
cacy and safety record in treating such patients, who
are at great risk for medical comorbidity.?*#3 Pre-
liminary research findings and current clinical prac-
tice support the use of ziprasidone in this population,
although further research is needed to confirm effi-
cacy and safety.

If the patient is a frail elderly person, has known
renal impairment or appears to be medically com-
promised, consider smaller doses of a single agent.
Haloperidol, lorazepam and olanzapine all have es-
tablished efficacy and safety in such clinical popula-
tions. Ziprasidone has generally been avoided in the
elderly because of concerns about QTc prolonga-
tion.[11%)

For all other severely agitated patients, intramus-
cular olanzapine and intramuscular ziprasidone de-
serve strong consideration as first-line agents. Intra-
muscular olanzapine has more robust research evi-
dence and has shown superiority (faster onset of
action, greater efficacy, fewer adverse effects) over
haloperidol and lorazepam in clinical trials. The
recent reports of adverse events (including eight
fatalities) associated with intramuscular olanzapine
underscores the need to follow strict prescribing
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guidelines, specifically that intramuscular olanzap-
ine should only be given as a single agent using
recommended doses, with close observation for 2—4
hours following administration. Until additional
safety data become available, intramuscular
olanzapine should be avoided in patients with alco-
hol or sedative intoxication. Intramuscular
ziprasidone has weaker research support; however,
it has been widely used since its introduction into
clinical practice (2002) with empirically good re-
sults. One naturalistic study has shown intramuscu-
lar ziprasidone to be effective in severely agitated
patients, including those with alcohol and substance
intoxication. Although some clinical evidence sug-
gests that QTc interval concerns with ziprasidone
may be exaggerated, it should not be used in patients
with known QTc interval-associated conditions.!''!!
The haloperidol plus lorazepam combination re-
mains a clinical standard with strong research and
empirical support in a variety of clinical populations
(including in severely medically compromised pa-
tients). Either agent alone remains an adequate, al-
though generally not first-line, therapeutic option
for severe agitation. Droperidol is efficacious; how-
ever, it has some associated medico-legal risk and is
no longer available in some hospital formularies.

For oral therapy, haloperidol concentrate, lo-
razepam (oral/sublingual), olanzapine ODT and ris-
peridone concentrate combined with lorazepam
have all displayed efficacy in the treatment of agita-
tion. Haloperidol should be considered as a first
choice for patients with alcohol or other sedative
intoxication (lorazepam should be avoided because
of CNS depressant effects, and olanzapine or risper-
idone have not yet been adequately studied in this
population). In non-intoxicated patients with a histo-
ry of significant EPS from antipsychotics, haloper-
idol should only be used in combination with
lorazepam or with a prophylactic anticholinergic
medication. Other than olanzapine or risperidone
being better tolerated than haloperidol, there are no
clear indications from the available data for prefer-
ence among these oral treatments.
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8. Conclusion

Decades of empirical evidence and a substantial
body of research has shown that typical antipsychot-
ics and benzodiazepines (haloperidol and lorazepam
as prototypes), alone or in combination, are effective
agents for use in rapid tranquillisation. Each has
significant risks and adverse effects. Typical
antipsychotics may cause EPS or akathisia and, less
commonly, neuroleptic malignant syndrome or car-
diac arrhythmias. Benzodiazepine use may result in
excessive sedation, CNS depression, ataxia or re-
spiratory compromise.

Two atypical antipsychotic agents are now avail-
able as fast-acting intramuscular injections for treat-
ment of acute agitation. Intramuscular ziprasidone
has gained widespread use in the US since its intro-
duction in 2002, and is indicated for treatment of
agitation associated with schizophrenia and other
nonspecific psychotic conditions. One naturalistic
study showed intramuscular ziprasidone to be safely
used and effective in highly agitated patients with
alcohol intoxication and drug-induced psychotic
states. Ziprasidone has a relatively greater propensi-
ty to increase the QTc interval than other atypical
antipsychotic agents and, thus, the US FDA has
advised caution when used with medications or ill-
nesses predisposing to increased QTc. Intramuscular
olanzapine has robust research evidence showing
rapid efficacy in agitation associated with schizo-
phrenia, schizoaffective disorder, bipolar mania and
dementia. Since the introduction of intramuscular
olanzapine to clinical practice, a significant amount
of adverse events have occurred in which cardiores-
piratory depression, hypotension and bradycardia
were observed (including eight fatalities). A review
of these cases indicated that excessive dosages and
concomitant use of CNS depressant medications had
occurred.

The availability of fast-acting intramuscular an-
tipsychotics for rapid tranquillisation represents a
significant advance in emergency psychiatry. More
than 2 years of empirical evidence with intramuscu-
lar ziprasidone in the absence of reported serious
adverse events may indicate that QTc interval con-
cerns are clinically insignificant. Further research
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aimed specifically at examining the cardiac effects
in naturalistic conditions (medically compromised,
agitated patients) may allow clarification of this
issue. The cardiorespiratory concerns that have sur-
faced with intramuscular olanzapine strongly sug-
gest further study to elucidate the contraindications
for this agent (e.g. in patients with known or sus-
pected alcohol or other CNS depressant intoxica-
tion). Finally, a ‘head-to-head’ prospective, ran-
domised trial of intramuscular ziprasidone,
olanzapine or haloperidol plus lorazepam in highly
agitated, psychotic patients would allow direct com-
parison of the speed of onset, efficacy, tolerability
and safety of these newer agents with each other as
well as with an accepted standard.
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