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A B S T R A C T

Introduction: Non-pharmacological interventions preferably precede pharmacological interventions in
acute agitation. Reviews of pharmacological interventions remain descriptive or compare only one
compound with several other compounds. The goal of this study is to compute a systematic review and
meta-analysis of the effect on restoring calmness after a pharmacological intervention, so a more precise
recommendation is possible.
Method: A search in Pubmed and Embase was done to isolate RCT’s considering pharmacological
interventions in acute agitation. The outcome is reaching calmness within maximum of 2 h, assessed by
the psychometric scales of PANSS-EC, CGI or ACES. Also the percentages of adverse effects was assessed.
Results: Fifty-three papers were included for a systematic review and meta-analysis. Most frequent
studied drug is olanzapine. Changes on PANNS-EC and ACES at 2 h showed the strongest changes for
haloperidol plus promethazine, risperidon, olanzapine, droperidol and aripiprazole. However,
incomplete data showed that the effect of risperidon is overestimated. Adverse effects are most
prominent for haloperidol and haloperidol plus lorazepam.
Conclusion: Olanzapine, haloperidol plus promethazine or droperidol are most effective and safe for use
as rapid tranquilisation. Midazolam sedates most quickly. But due to increased saturation problems,
midazolam is restricted to use within an emergency department of a general hospital.
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1. Introduction

During hospital admission, either in a psychiatric hospital,
emergency department (ED) or at a general hospital ward, agitated
behaviour (AB) is a challenging problem. Even more challenging is
the management of AB in psychiatric outpatients as met by
assertive outreach teams, community care or 24 u/7 psychiatric
crisis services. In this paper, we understand agitation as a
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continuum ranging from severe excitement to agitation to
aggression to violence, without clear demarcations between these
states. At some point AB may become that unmanageable that the
behaviour becomes risky or dangerous for the patient, others or
staff members. When non-pharmacological interventions fail to
resolve calmness, a psychiatrist or other doctor considers a
pharmacological intervention often called rapid tranquillisation.
Hereafter we use the term agitated behaviour (AB) for all
behaviours necessitating an acute intervention psychopharmaco-
logical.

AB is associated with serious problems and challenges warrant-
ing rapid intervention. It represents a real danger for the individual
involved. Indeed, AB can be a very stressful and may become life-
threatening due to physical exhaustion. Next, AB may threaten the
safety of other people involved whether it is family or medical staff.
Finally, AB complicates the assessment and evaluation of the
underlying somatic and psychiatric problems or disease.

The primary goal of any intervention towards AB is to ensure
safety, facilitate assessment of underlying problems and prevent
further escalation, through achieving calmness and collaboration
[1,2]. Both psychosocial and pharmacological interventions need to
be considered [3]. The aim of acute pharmacological interventions
are to reach calmness and cooperativeness within a short
timeframe of maximum 2 h [4,5].

Cochrane meta-analyses compared the effects of several drugs,
each time comparing one drug with several other drugs [6–10]. The
use of olanzapine or haloperidol plus promethazine is most
favoured (see Table 1).

However, weaknesses remain in these meta-analyses that
hamper clinical translations and guidance. First, in these meta-
analyses one medication is compared with several other pre-
scriptions and effect sizes are calculated. Although this is a
statically sound method the clinical significance is only restricted
to those medications compared with control medication. It has no
meaning in towards the other medications that are not directly
compared statistically. Next, the number of included studies (and
the number of participants) is very small, questioning general-
isability. Finally, in the real clinical world, differences remain
between clinical centres, medical specialities (emergency physi-
cians versus psychiatrists), regions and countries remains (11 De
Fruyt, 2004 #182, 12).

The objective of the current paper is to provide an overview and
meta-analysis on the use of pharmacological interventions in the
management of AB. Primary outcome is change in AB at 120 min
(2 h) and each drug is analyse separately. A systematic review and
meta-analysis measuring the level of change on scales assessing AB
is conducted. Second, a systematic review of the number and
severity of adverse effects of the various medications to evaluate
safety aspects of the medications used for rapid tranquilisation is
conducted. Finally, recommendations for clinical use and future
research projects are proposed.

2. Methods

2.1. Inclusion criteria and study evaluation

We identified randomised controlled trials with subjects
randomised into intervention groups classified per medication
to treat acute agitation.

2.1.1. The inclusion criteria were
1 Agitation
2 Psychiatric disorder or intoxication
3 Rapid tranquilisation or pharmacological intervention
4 Setting: ED in general hospital, ward in mental hospital or mixed
context.
5 Randomised control trial, controlled clinical trial, clinical trial or
Phase IV clinical trial with adequate control group.

6 Raw follow-up data of period of 2 h.
7 End date December 31st 2017

Patients with a delirium were excluded from the study, as these
patients have a clear organic origin and good protocols exist.
Children or adolescents under 18 years of age were searched
separately with the same search string but age limit < 18 years.
Data needed to be presented with raw outcome variables of the
scale used per timeframe. Only studies including data within 2 h
are included. When studies presented only effect sizes or p-values,
authors were contacted to receive raw data.

2.1.2. Exclusion criteria were
Studies only presenting data of more than 2 h and, studies that

only reporting effect sizes, only indicating statistical significant
difference by mentioning p-values or effect sizes without raw data,
were excluded.

2.2. Outcome scales

Primary outcome was change on well-accepted rating scales;
PANNS-EC (Positive and Negative Symptom Scale – Excitement
Components, also called the PEC) [13], ACES (Agitation-Calmness
Evaluation Scale; a scale developed by Eli-Lilly pharmaceuticals)
and the OASS (Overt Agitation Severity Scale) [14], mean minutes
of reaching calmness and repeated medication within two hours.
The various RCT’s that study rapid tranquillisation used a variety of
scales and outcome measures to assess the effect of the
intervention.

PANSS-EC: A clinical scale assessing agitation level in
patients. PANSS-EC is a subscore of 5 items derived from the
PANSS [13] that are associated with agitation: poor impulse
control, tension, hostility, uncooperativeness and excitement.
The PANSS-EC has become accepted as the scale for assessing
agitation [15]. Validity and reliability have been demonstrated
showing a strong correlation with the CGI and ACES in agitated
patients [16]. The PANSS-EC and CGI are linearly correlated with
average increase of 3.4 point (p < 0.001) and linearly inversely
correlated with ACES of 5.5 points (P < 0.001). Crohnbach’s alpha
was 0.86 [16].

ACES: The ACES consists of a single item rating overall
agitation and sedation. It has a 9-point Likert scale: 1 – marked
agitation, 2 – moderate agitation, 3 – mild agitation, 4 – normal
behaviour, 5 – mild calmness, 6 – moderate calmness, 7 – marked
calmness, 8 – deep sleep, 9 – unarousable. This scale has
convergent validity and reliability compared with PANSS-EC
[16–18]. Spearman correlation with PANNS-EC showed correla-
tion coefficients of 0.73 – 0.8. The Crohnbach’ alpha varied from
0.86 (at admission) till 0.9 (at discharge) (16)

OASS: The OASScontains 47 observable characteristics of agitation,
which are subcategorised into 12 behaviourally related units.
Each subcategory is scored with likert-scale of 0 - no symptoms, 1-
indicating mild symptoms to 4 - indicating very severe symptoms. The
OASS exclusively rates observable manifestations of agitation.
Interrater reliability is 0.97 (at 15 min) and 0.91 after 1 h, whereas
validity 0.81 compared with PAS (Pittsburg Agiation Scale ([19]))
suggesting reasonable reliability and validity [20].

2.3. Study quality assessment

Quality assessment was based upon the MOOSE checklist,
which summarises recommendations of an expert panel for
reporting meta-analyses and systematic reviews of observational
studies [21]. Methodological issues evaluated with the checklist



Table 1
Overview of data from Cochrane metanalysis on rapid traquillsiation.

Author Compound Control compound Number
RCT’s

N Effect
Relative Risk (BI
95%)$

Repeat
medication < 2h

Time reaching calmness (mean
difference)

Unwanted effects

Ostinelli [9] Haloperidol Placebo 2 220 1.14**
(1.05 – 1.22)

Dystonia
7.49
(0.93 – 60.21)

Haloperidol Lorazepam 1 66 1.05*
(0.76 – 1.44)
1.93***
(1.14 – 3.27)

1.14
(0.91 – 1.43)

Dystonia
3.54
(0.42 – 30.03)

Haloperidol Haloperidol + Lorazepam 2 113 0.55**
(0.33 – 0.90)

1.05
(0.87 – 1.27)

Dystonia
(1 study)
0.12
(0.01 – 2.17)

Haloperidol Olanzapine 1 257 0.86**
(0.76 – 0.98)

4
(0.47 – 33.73)

EPS (3 studies)
8.35
(2.27 – 30.63)

Haloperidol Droperidol 1 228 1.07**
(0.44 – 2.60)

2.38
(1.27 – 4.47)

5,.20
(-6.05 – 16.45)

Haloperidol Haloperidol + promethazine 1 316 20 min
0.63
(0.46 – 0.85)
40 min
0.79
(0.53 – 1.2)
0.7*
(0.42 – 1.18)
0.76**
(0.39 – 1.47)

1.32
(0.71 – 2.33)

Dystonia
19.48
(1.14 – 331.92)

Haloperidol Aripiprazole 2 477 0.93**
(079 – 1.09)

Dystonia
6.63
(1.52 – 28.86)
Pain at injection
0.32
(0.06 – 1.54)

Huf [7] Haloperidol Haloperidol + promethazine 1 316 0.65#

(0.49 – 0.87)
0.75*
(0.46 – 1.23)
0.55**
(0.32 – 1.23)

2.22
(0.8 – 6.25)

H + P vs Hal:
�0.10*
(0.58 – 0.38)
0.10**
(-0.30 – 0.50)

Dystonia
20 (1.3 – 100)

Olanzapine Haloperidol + promethazine 1 300 0.60#

(0.22 – 1.61)
0.11*
(0.01 – 0.87)
0.44**
(0.14 – 1.41)

1.92
(1.35 – 2.70)

EPS
0.57
(0.36 – 0.89)

Lorazepam Haloperidol + promethazine 1 200 0.26#

(0.10 – 0.68)
0.20*
(0.04 – 0.89)
0.25**
(0.07 – 0.86)

Midazolam Haloperidol + Promethazine 1 301 2.90#

(1.75 – 4.80)
1.91*
(0.92 – 3.98)
1.73**
(0.70 – 4.26)

3.52
(0.74 – 16.69)

Khokhar [8] Droperidol Placebo 1 227 1.18#

(1.05 – 1.31)
Droperidol Haloperidol 1 228 1.01#

(0.93 – 1.09)
1.09*
(1.00 – 1.18)

Droperidol Midazolam 1 153 0.96#

(0.72 – 1.28)
Droperidol Olanzapine 1 221 1.02#

(0.94 – 1.11)
Cardiovascular
arrhythmia
0.32
(0.01 – 7.88)

Belgamwar
[6]

Olanzapine Placebo 4 769 2.04**
(1.69 – 2.38)

0.48
(0.40 – 0.58)

Olanzapine Lorazepam 2 355 0.92**
(0.66 – 1.30)

0.68 (< 24 h)
(0.49 – 0.95)

Total adverse
effects
0.62
(0.43 – 0.89)
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Table 1 (Continued)

Author Compound Control compound Number
RCT’s

N Effect
Relative Risk (BI
95%)$

Repeat
medication < 2h

Time reaching calmness (mean
difference)

Unwanted effects

Olanzapine Haloperidol 2 482 1.00**
(0.73 – 1.38)

0.99
(0.71 – 1.38)

Kishi [10] Olanzapine Placebo 7 740 SMD -0.77**
(-1.07 – -0.46)

0.55
(0.47 – 0.66)

Dystonia
n.a.

Olanzapine Lorazepam 2 283 SMD -0.30**
(-0.84 – 0.24)

0.70
(0.38 – 1.51)

Dystonia
n.a.

Olanzapine Haloperidol 3 389 SMD -0.11**
(-0.31 – 0.09)

0.76
(0.38 – 1.51)

Dystonia
0.06
(0.01 – 0.34)

Olanzapine Haloperidol + promethazine 3 412 0.49
(0.29 – 0.83)

Dystonia
0.20
(0.01 – 4.00)

M. Bak et al. / European Psychiatry 57 (2019) 78–100 81
were; the presence of a clearly focused study question, an
appropriate study type, an adequate recruitment of patients and
controls, an unbiased measurement of outcomes, the identification
of statistical control of important confounding factors, the
completeness of follow-up and the precision of estimates.

All papers were reviewed by independent researchers (MB and
EB), studying the papers closely on methodology and outcome
measure based on the MOOSE checklist criteria. In case of doubt
papers were discussed with IW and consensus reached. Addition-
ally JdF checked the completeness of the search.

2.4. Data sources and search strategy

A systematic search was performed in Pubmed and Embase
search libraries. The search terms in Pubmed were: ((((((((((("Psy-
chomotor Agitation"[Mesh]) OR Psychomotor Agitation) OR
Agitation) OR Acute agitation)) AND ((("Drug Therapy"[Mesh])
OR Drug Therapy) OR Pharmacological treatment)) AND (((("Men-
tal Disorders"[Mesh]) OR Mental Disorders) OR psychiatric
disorders) OR intoxication)) AND ((Therapy/Broad[filter]) AND
(acute agitation AND mental disorder))) NOT (("Review"[Publica-
tion Type]) OR Review)) NOT (("Case Reports"[Publication Type])
OR Case Reports)) NOT (("Delirium"[Mesh]) OR Delirium)) NOT
(("Pain"[Mesh]) OR Pain) Filters: Humans; Adult: 19+ years.

The search in EMBASE was: (((Acute agitation and lorazepam)
or (Acute agitation and midazolam) or (Acute agitation and
haloperidol) or (Acute agitation and olanzapine) or (Acute
agitation and droperidol) or (Acute agitation and loxapine) or
(Acute agitation and quetiapine) or (Acute agitation and aripipra-
zole) or (Acute agitation and ziprasidone) or (Acute agitation and
lurasidone) or (Acute agitation and levopromazine) or (Acute
agitation and risperidone)) not Review not Case reports not
Delirium not Pain). Date of inclusion was till 01-01-2018.

First authors were contacted in case of missing or ambiguous
information, or in case of only presenting p-values or only effect
sizes. In case papers were not in the library of Maastricht
University, first authors were also contacted for the requested
article.

2.5. Data extraction

For each drug baseline data as number of patients, age (years),
mean dose (in mg) and route of administration (oral, inhalation,
intramuscular or intravenous administration) and diagnosis are
noted in the data base. For each drug baseline and follow-up data of
PANSS-EC, CGI and ACES are noted: at baseline, at 15–20 min,
30 min, 60 min, 90 min and 120 min of. For each drug the mean
duration of becoming calm in minutes is noted per medication as
well as the percentage of patients reaching calmness in 2 h and the
percentage of patients that needed repeated medications within
2 h are noted. The reported percentage of adverse events is
reported for each drug.

2.6. Outcomes

In the systematic review part of this manuscript the descriptive
data per drug and publication are noted of the following variables:
dosage number of patients, diagnosis, administration route, raw
data of the psychometric scales (for the consecutive time intervals
at follow-up), recall of a doctor within 2 h and the percentage of
the adverse effects after 2 h are noted. The main outcome of the
meta-analysis is the change on PANSS-EC, CGI and ACES at 2 h
follow-up.

2.7. Statistical analyses

All analyses were performed using Stata [22]. To examine the
outcomes per antipsychotic for each scale (PANSS-EC, ACES and
CGI, all at 120 min), the Stata command metan [23] generated
forest plots including pooled estimates (absolute changes) with
their corresponding 95% confidence interval (95% CI).

Computation of summary effects was carried out under the
random-effects model, in which Tau was estimated using the
DerSimonian-Laird method. Heterogeneity analyses were carried
out using the chi-square, I-square, and Tau-square statistics. Tau-
square estimates the total amount of variability (heterogeneity)
among the effect sizes, but does not differentiate between sources.
Heterogeneity may be due to random or systematic differences
between the estimated effect sizes. I-square estimates the
proportion of the total variability in the effect size estimates that
is due to heterogeneity among the true effects.

3. Results

The Pubmed search yielded 167 citations. The Embase search
yielded 58 citations. Using backward citation tracking resulted in
15 extra studies. For further information the PRISMA flow diagram
(Fig. 1). Full screening resulted in a rejection of 61 papers because
these papers did not study rapid tranquillisation, presented only
data only beyond the 2 h’ time period, appeared to be a review
paper, a case report only, no data per medication but only
medication groups, only report of effect size no raw data on
PANNS-EC, ACES or CGI (see appendix: all excluded papers and
reason of exclusion). Seven papers met all inclusion criteria and
qualitative data, but presented no raw data and contacting authors
did not result in retrieving these data. Studies reported effect sizes
or gave p-values only. Ultimately 54 papers were used for data
extraction (see Fig. 1).



Fig. 1. PRISMA 2009 Flow Diagram: Rapid tranquilisation.
For more information, visit www.prisma–-statement.org.
From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement.
PLoS Med 6(6): e1000097. doi:https://doi.org/10.1371/journal.pmed1000097.
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3.1. Drugs included

In total of seventeen drugs or combinations of drugs RCT were
included. These RCT comprise 8829 subjects Table 2.

3.2. Reduction of agitated behaviour

Lorazepam has a reduction of 7 points on the PANNS-EC, for
haloperidol the reduction is between 7 and 8 points, the reduction
with haloperidol plus promethazine is assessed in only 1 study but
shows a reduction of 15 point after 2 h. The combination of
haloperidol plus lorazepam shows a reduction of 8–10 points after
2 h. The combination of haloperidol with midazolam results in a
reduction of 15 points after 90 min (only 1 study). Levopromazine
is used in two studies in a more elderly population, resulting in a
decrease of 5–6 points. The reduction with aripiprazole is between
7 and 8 points with one exception where only 3 points reduction is
reported [24]. Olanzapine shows a decrease around 7 and 10 points
on the PANNS-EC. Risperidone shows a reduction of PANNS-EC in
2 h of 7–8 points in two papers [25,26], and one study reports a
reduction of 14 points after two hours [27]. Addition of lorazepam
of clonazepam to risperidone does not result in extra decrease on
the PANSS-EC score. Ziprasidone shows a reduction of PANS-EC
score of 3 – 15. Loxapine which is used through nasal inhalation
results in 9–11 points reduction. Finally, placebo also shows some
reduction after two hours on PANSS-EC of 2–6 points.

3.3. Primary outcome decreasing agitated behaviour, meta-analytic
findings

Not all RCT’s, discussed in the systematic overview (see Table 3),
could be used for meta-analysis. Only studies that provided PANSS-
EC, ACES or CGI including standard deviations at baseline and at
follow-up could be included (see Figs. 2–4, supplement tables S1 –

S3 and supplement figures S2, S3 and S4). Twelve studies were
eligible for the meta-analysis based on the PANNS-EC. The changes

https://doi.org/10.1371/journal.pmed1000097


Table 2
Overview of included drugs, number of studies and included subjects.

Drug Study number Number of patients

lorazepam 5 390
midazolam 4 273
haloperidol 15 1176
haloperidol + promethazine 7 465
haloperidol + lorazepam 4 149
haloperidol + midazolam 2 55
droperidol 7 570
droperidol + midazolam 3 159
loxapine 4 558
levopromazine 2 62
olanzapine 19 2498
aripiprazole 8 1065
risperidone 4 137
risperidone + lorazepam 3 113
risperidone + clonazepam 1 104
ziprasidone 4 359
placebo 10 696
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after 2 h’ follow-up are presented in Fig. 2. Risperidone shows the
most robust change of >14 points on the PANSS-EC after two hours.
Followed by olanzapine, aripiprazole and haloperidol plus loraze-
pam. All these drugs resulted in a decrease on the PANNS of > 8
points two hours after the drug intervention. Risperidone plus
lorazepam, lorazepam, risperidone plus clonazepam and haloper-
idol resulted in a modest decrease of agitation of 6–8 point
decrease on the PANSS-EC. Levopromazine, ziprasidone and
placebo hardly showed any clinical relevant decrease of agitated
behaviour.

For more detailed information see table S2 (PANNS-EC meta-
analyses data). Here the forest plots are presented per medication.

Seven drugs were eligible for the meta-analysis assessing ACES
after 2 h. Haloperidol plus lorazepam showed the strongest change
as measured with the ACES, followed by lorazepam, olanzapine,
aripiprazole, haloperidol, levopromazine and placebo. Given that
the strongest reduction of ACES les than 2.5 points on a scale of 0–
5, this seems a rather moderate effect in reaching calmness.

In the meta-analysis using data of the CGI only 4 drugs are
available for meta-analysis. The largest changes were related with
olanzapine, followed by haloperidol, aripiprazole and ziprasidone.
The level of change dos not differ strongly between olanzapine,
haloperidol and aripiprazole.

The Figs. 3 and 4 show the results of changes at 2 h’ follow-up
with ACES respectively CGI.).

For more detailed information see the forest plots (table S3
(ACES meta-analyses data) and table S4 (CGI meta-analyses data)).

3.4. Percentage of patients reaching calmness (see Table 3)

3.4.1. Benzodiazepines
With lorazepam 63–88% is calm at 120 min. About 78% reaches

calmness within 15–20 minutes.
With midazolam only 1 study reports that 95% reaches

calmness after 120 min [33], whereas 55–89% reaches calmness
in 15–20 min.

3.4.2. Antipsychotics (with additional medication)
Haloperidol shows that after 120 min 60–89% reaches calmness

[36,43,46]. In the short time (15–20 min) the percentage of
patients reaching calmness between 55%–92% [43].

The combination of haloperidol plus promethazine has a strong
effect of 89–97% of the patients reaches calmness in 2 h. In the
short term 67–91% reaches calmness within 15–20 min.

Studies with droperidol only report short term outcome data.
About 53–92% reaches calmness with 15–20 minutes and one
study report 96% of the patients has reached calmness after
60 min [31].

Only one study reports data on the combination of droperidol
plus midazolam through IV administration, where 89% reaches
calmness with 15–20 min and 98% after 60% minutes [54].

Aripiprazole results in calmness in 60–84% of the patients after
120 min.

Olanzapine results in 73–91% of the patients in calmness after
2 h. One study reports that 66% of the patients reaches calmness
after 15–20 min by IV administration.

Ziprasidone 29–90% of the patients reaches calmness after 2 h.
For loxapine reaching calmness varied from 66 to 74% within

2 h.
Placebo results in 28–44% of the patients in calmness after 2 h.

3.5. Mean duration reaching calmness

Some studies reported the mean time in minutes that patients
reached calmness. The major administration route is IM. Only the
study of Taylor [54] used IV administration. Loxapin is inhaled.
The only study assessing oral administration is with risperidone
plus lorazepam [49]. For lorazepam 1 study reported that
calmness is reached after 48 min. Midazolam shows a mean
time of 20–24 minutes. With haloperidol, the mean duration of
reaching calmness is only given in 1 study and is 30 min [29]. The
combination of haloperidol plus promethazine is results in
calmness at 20–30 minutes. Adding lorazepam to haloperidol
results in mean time of 44 min [49]. The combination of
haloperidol plus midazolam is quite fast and is reaches calmness
in about 10 min [29]. The mean time with droperidol is about 8–
25 min. Adding midazolam results in reaching calmness in
25 min, although one intravenous (IV) administration results in
reaching calmness within 5 min [54]. Olanzapine results in
calmness with 11–30 min, be noted that the 11 min’ period is by IV
administration. Risperidone plus lorazepam resulted in reaching
calmness within 43 min. Loxapine intranasal administration
results in reaching calmness in about 57–67 min. No data are
available for aripiprazole, risperidone, levopromazine, ziprasi-
done or placebo.

3.6. Adverse effects

Description of the unwanted effects related to the medications
varies quite strongly (see Table 3 for detailed information).

3.6.1. Oversedation
Some medication is related with oversedation although the

numbers vary; lorazepam 10%, haloperidol 0–36%, haloperidol plus
promethazine 3%, haloperidol plus lorazepam 13–70% haloperidol
plus midazolam 40%, droperidol 1% of the cases, aripiprazole 4–9%,
olanzapine 3–13%, risperidone 13%, risperidone plus lorazepam
13%, levopromazine 8%, ziprasidone 10%, loxapine 11–13% and
placebo 2–10%.

3.6.2. Movement disorders

3.6.2.1. Benzodiazepines. The reported number of patients with
movement disorders, more specific EPS, dystonia and akathisia, is
absent with lorazepam, with only 1 study that report data on
akathisia which is in 2% of the cases. For midazolam, no reports of
movement disorders are given.

3.6.2.2. Antipsychotics. Haloperidol shows increased number of
patients with movement disorders, EPS in 6–55% of the cases,
reports of acute dystonia is between 0–17% and akathisia is
reported in 8–46%. Haloperidol plus promethazine varies highly;



Table 3
All drugs included: outcome and adverse effect overview.

Medicine Article Dose (mg) Number patients,
Mean age (y, SD)

Diagnosis / Emergency
Department
Emergency Dep or
admitted in hospital
Admitted

Route Measuring scale Primary outcome Side effects

Lorazepam Alexander [28] 4 100; 322(106) Schizophrenia (17)
Acute psychosis (7)
Mania (53)
Depression (11)
Substance (8)
Other (4)

IM Calm:
Mean (min)
Calm after:
15-20min
60min
120min
CGI start:
60 min
120min

47.8
78%
90%
88%
5.25 (Sd 0.63)
2.42 (Sd 0.88)
2.24 (Sd 1.07)

Doctor recalled: 18%
Side effects: no adverse effects
Akathisia: 2%

Calver [29] 2 1 Acute agitation IM Calm
Mean (min)

40 Hypotension: 0%

Meehan [30] 1 51;
39 (9,7)

Mania IM Calm after:
120min
PEC
start:
120min
ACES
start:
120min

63%
12.4 (Sd 3)
�6.8 (Sd 5.2)
2.3 (Sd 0.6)
1.9 (Sd 1.8)

Total side effects: 51%
Oversedation: 10%
Nausea / vomiting: 8% / 6%
QT elongation > 500ms: 0%

Meehan [18] 1 66;
776 (9,7)

Dementia / Admitted IM PEC
start:
120min
ACES
start:
120min

19.8
�8.5 (change)
–

2.2(change)

Oversedation: 10%
Hypertension: 3%
QT elongation > 500ms: 0%

Richards [31] 5 100;
346 (108)

Agitation:
Methamphetamine
(74)
Cocaine (12)
Ethanol (48)

IV ACES:
Start
15 min
60min

4.4 (Sd 0.7)
2.9 (Sd 0.8)
2.1 (Sd 0.7)

Acute dystonia: 0%
Hypertension: 0%
QT elongation > 500ms: 0%

Zimbroff [32] 2 73;
40,8

Mania (100) /
Admitted

IM Calm:
120min
CGI:
120min
ACES start
120min

69%
2.1 (change)
2.4
2.3 (change)

Oversedation: 11.6%
Nausea: 0%
QT elongation > 500ms: 7%

Midazolam Calver [29] 5-15 19 Acute agitation IM Calm
Mean (min)

20 Hypotension: 5%
Desaturation/ hypoxia: 6%

Huf [33] 137 151;
38 (137)

Psychosis (71)
Substance (20)
Other (9)

IM Calm:
15-20min
60 min
120min

89%
93%
95%

Repeat med.<2h: 1%
Desaturation/ hypoxia: <1%

Isbister [34] 10 29;
35

Psychosis (3)
Alcohol (76)
Self-harm (41)
Delirium Drugs (10)

IM Calm:
Mean (min)
15-20min

24
62%

Repeat med.<2h: 62%
QT elongation > 500ms: 7%
Desaturation / hypoxia: 31%

Knott [35] 5 74;
35

Alcohol (35)
Drugs (9)
Other (56) /
Emergency dep

IM Calm:
Mean (min)
15-20min

6.5
55%

Repeat med.<2h: 62%
Side effects total < 1h: 14.9%
Hypotension: 5%
QT elongation > 500ms: 3%
Desaturation / hypoxia: 5%

84
 

M
.

 Bak
 et

 al.
 /

 European
 Psychiatry

 57
 (2019)

 78
–
100



Haloperidol Andrezina
[36]

6,5 185;
418

Schizophrenia
Schizoaffective /
Admitted

IM Calm:
120min
PEC start
120min
ACES start
120min

60%
16.9
�7.8 (change)
1.6 (change)

Repeat med.<2h: 55%
Oversedation: 6%
Nausea: 1.1%
Acute dystonia / EPS: 5.5% / 13%
(<24h)
QT elongation > 500ms: 0%

Andrezina [37] – 135;
41.3 (9.1)

Psychosis
Mania

IM PEC:
Start
120min
CGI:
Start
120min
ACES:
Start
120min

18.8 (Sd 2.63)
�8.3 (change)
438 (Sd 0.71)
1.3
2.16 (Sd 0.55)
2 (change)

Insomnia: 12%
Somnolence: 3%
Headache: 5.3%
EPS: 7%

Asadollahi [38] 5 80;
446 (8,8)

Psychosis
Affective dis.
Adjustment dis.
Cognitive impairment
unknown /
Emergency Dep

IM PEC:
Start
30 min
ACES:
Start
30 min

24.2 (Sd 5.6)
14 (Sd 6.6)
1.8 (Sd 0.8)
5.5 (Sd 2.1)

Repeat med.<30m in. 21%
Side effects total < 2h: 46%
Oversedation: 36%
Nausea / Vomiting: – / 0%
Acute dystonia / EPS: 9% / –
Hypotension: 1%

Baldacara [14] 5 30;
311 (517)

Psychosis (57%)
Mania (43%) /
Admitted

IM OASS:
Start
60 min

27,4 (Sd 5.6)
4.9 (Sd 2.1; change)

Side effects total < 2h: 38%
Oversedation: 10%
Acute dystonia / EPS: 17% / –
Hypotension: 17%

Breier [39] 7,5 40;
374 (106)

Schizophrenia /
Admitted

IM PEC start
120min

19.3 (Sd 3.1)
�7.5 (Sd 5.9; change)

Repeat med.<2h: 25%
Acute dystonia / EPS: 17% / –
Akathisia: 8%
Hypotension: 0%
QT elongation > 500ms: 0%

Calver [29] 10 13 Acute agitation IM Calm
Mean

30 min Hypotension: 0%

Calver [40] 10 110;
34

Mental illness (56)
Drug induced psychosis
(27)
Intoxication (5)
Self-harm (4)
Other (5) /
Admitted

IM Calm:
Mean (min)
15-20min

20
92%

Repeat med.<2h: 13%
Oversedation: 0%
Acute dystonia / EPS: 0% / –
Hypotension: 1%

Chan [41] 7,5 23;
382 (109)

Schizophrenia /
Admitted

IM CGI change
PEC:
Start
15-20min
60 min
120min
ACES:
120min

3.2 (Sd 0.8)
17.7 (2.1)
�3.3 (Sd 2.7 change)
�6.3 (Sd 4.3, change)
�7.9 (Sd 4; change)
2.3 (Sd 1.8; change)

Side effects total < 2h: 29%
Nausea / vomiting: 8% / –
Acute dystonia / EPS: 4% / –
QT elongation > 500ms: 0%

Fang [42] 12.2 (3.7) 101;
31.7 9.2)

Psychosis / Admitted IM PEC:
Start
120min

22.5 (4.7)
�8 (9; change)

Acute dystonia / EPS: – / 55%
Akathisia: 46%
Tachycardia: 5%

Huf [43] 8,6 156;
393 (131)

Psychosis (80)
Substance (16)
Other (4) / Emergency
Dep

IM Calm:
15-20min
60 min
120min

55%
81%
89%

Repeat med.<2h: 8%
Side effects total < 2h: 7%
Acute dystonia / EPS: 6% / –

Lim [26] 5 62;
347 (102)

Psychosis /
Emergency Dep and
Admitted

IM PEC:
Start
120min

21.5 (Sd 3.3)
�7.5

Side effects total < 2h: 29%
Acute dystonia / EPS: 3% / 13%
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Table 3 (Continued)

Medicine Article Dose (mg) Number patients,
Mean age (y, SD)

Diagnosis / Emergency
Department
Emergency Dep or
admitted in hospital
Admitted

Route Measuring scale Primary outcome Side effects

Suzuki [44] 4,9 41;
594 (9,7)

Schizophrenia /
Admitted

IM PEC:
Start
120min
ACES:
Start
120min

17.3 (Sd 2.2)
�3.2 (1.5; change)
2.5 (Sd 0.5)
0.6 (Sd 0.5; change)

Oversedation: 0%
Acute dystonia / EPS: 10% /14%
Akathisia: 12%
Hypertension: 7%
Hypotension: 7%

Tran-Johnson [45] 7,5 60;
409 (102)

Schizophrenia
Schizo-affective
Schizophreniform /
Admitted

IM CGI:
Start
120min
ACES
Start
120min

5.0
2.7 (Sd 0.15)
2.1
1.5 (change)

Side effects total < 2h: 49%
Nausea / vomiting: 2%
Acute dystonia / EPS: 7% / –
Akathisia: 11%
QT elongation > 500ms: 6%

Walther [27] 10 14;
344 (101)

Schizophrenia
Schizo-affective
Schizophreniform /
Admitted

IM PEC:
Start
120min

26.2 (Sd 3.5)
11.2 (Sd 6.1)
�15 (change)

No frequency of adverse effects
BARS: mean 0.9 (Sd 1.5)
SAS: mean 3.4 (Sd 3.3)
AIMS: mean 7.6 (Sd 1.6)

Wright [46] 7,5 126;
382 (116)

Schizophrenia
Schizo-affective
Schizophreniform /
Admitted

IM Calm:
120min
PEC:
Start
120min
ACES:
Start
120min

69%
18.2 (Sd 3.2)
�7.6 (Sd 5; change)
2.5 (Sd 0.7)
1.5 (Sd 0.1; change)

Acute dystonia / EPS: 7% / 6%
Akathisia: 11%

Haloperidol + Promethazine Alexander [28] 10+
50

100;
309 (8,7)

Schizophrenia (20)
Acute psychosis (15)
Mania (44)
Depression (8)
Substance (2)
Other (11)

IM Calm:
Mean (min)
15-20min
60 min
120min
CGI:
Start
15-20min
60 min
120min

29.7 (Sd 35.6)
89%
98%
97%
5.12 (Sd 0.8)
2.48 (Sd 0.9)
2.09 (Sd 0,6)
2.01 (Sd 1)
3.11 (change)

Doctor recalled: 13%
Repeat med.<2h: -
Side effects: no adverse effects
Akathisia: 2%
QT elongation > 500ms: -

Baldacara [14] 5 + 50 30;
346 (9,3)

Psychosis (57)
Mania (43);
(Admitted)

IM OASS:
Start
60 min

33.3 (Sd 4.3)
13 (5.3)

Side effects total < 2h: 33%
Oversedation: 3%
Acute dystonia / EPS: – / 17%
Hypotension: 10%

Huf [33] 7,5 + 50 148;
38 (12)

Psychosis (75)
Substance (14)
Other (11)

IM Calm:
15-20min
60 min
120min

67%
87%
92%

Repeat med.<2h: 5%

Huf [43] 7,5 + 50 10;
402 (127)

Psychosis (80)
Substance (16)
Other (4) / Emergency
Dep

IM Calm:
15-20min
60 min
120min

72%
87%
91%

Repeat med.<2h: 5%
Side effects total < 2h: 1%
Acute dystonia / EPS: 0%/ –

Mantovani [47] 2,5 + 25 27;
318 (9,3)

Psychotic or Manic
(704)
Other (296) /
Emergency Dep

IM Calm:
120min
PEC:
Start
60 min
120min

89%
25.7 (Sd 6)
11.1 (Sd 7.6)
10.7 (Sd 6.7)
�15 (change)

Repeat med.<2h: 19%
Acute dystonia / EPS: – / 74%
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Raveendran [48] 10+
50

150;
304 (9,5)

Psychosis (27)
Mania (60)
Depression (13) /
Emergency Dep

IM Calm:
Mean (min)
15-20min
60 min
120min
CGI:
Start
15-20min
60 min
120min

20.5 (Sd 34.5)
91%
99%
97%
4.63 (Sd 0.7)
1.83 (Sd 1.0)
1.34 (Sd 062)
1.33 (Sd 0.7)
�3.3 (change)

Doctor recalled: 15% (after 4h)
Repeat med.<2h: 21% (4h)
Side effects total < 2h: 0.6%
Acute dystonia / EPS: 0% / 0%

Haloperidol +
Lorazepam

Currier [49] 5 + 2 30;
37.3 (10.7)

Psychosis IM Calm:
Mean (min)
PEC:
Start
30 min
60 min
CGI:
15 min
30 min
60 min

44.3 (Sd 25.6
28.5 (Sd 5.7)
14 (Sd 8.9)
8.2 (Sd 5.7)
4.21 (Sd 1.3)
2.31 (Sd 0,6)
2.21 (Sd 0.94)

Acute dystonia / EPS: 3% / –

Currier [50] 5 + 2 79;
38.7 (12.3)

Psychosis (79)
Mania (8)
Other (13) /
Admitted

IM PEC:
Start
60 min
120min

19.1 (Sd 3)
�7.2 (Sd 0.5; change)
�8.2 (Sd 0.9; change)

Side effects total < 2h: 25%
Oversedation: 13%
Acute dystonia / EPS: – / 5%
Hypotension: 3%

Huang [51] 5 + 2 30;
41.3 (3.6)

Schizophrenia
Schizo-affective (100) /
Admitted

IM PEC:
Start
120min
ACES:
Start
120min

20.9 (Sd 3.6)
�9.9 (Sd 5.6: change)
2.1 (Sd 0.7)
2.2 (1.7; change)

Side effects total < 24h: 33%
Oversedation: 17%
Nausea: 0%
Acute dystonia / EPS: 3% / –

Yildiz [52] 2-5 + 1-2 10;
30.6 (9.4)

Psychosis IM OASS:
Start
60 min

57.9 (Sd 27.1)
44.4 (Sd 27.5)

Repeat med.<60m in. 30%
Oversedation: 70%

Haloperidol +Midazolam Baldacara [14] 5 + 15 30;
32 (7,2)

Psychosis (53)
Mania (47);
Admitted

IM OASS:
Start
60 min

31.6 (Sd 4.9)
14.6 (Sd 3.4)
17 (change)

Side effects total < 2h: 50%
Oversedation: 40%
Acute dystonia / EPS: 10% /–
Hypotension: 10%

Calver [29] 10 + 5-10 12 Acute agitation IM Calm
Mean

10 min Hypotension: 17%
Desaturation/ hypoxia: <5%

Mantovani [47] 2,5 + 7,5 25;
329 (105)

Psychotic or Manic (52)
Other (48) /
Emergency Dep

IM PEC:
Start
30 min
60 min
90 min

24.3 (Sd 5.6)
8.7 (Sd 4.1)
8.8 (Sd 6.1)
9.4 (Sd 9.4)
�14.9 (change)

Repeat med.<2h: 20%
Side effects total < 2h:
Acute dystonia / EPS: –/44%

Droperidol Calver [29] 10 Acute agitation IM Calm
Mean

20min Hypotension: 2%

Calver [40] 10 118;
33

Mental illness (44)
Drug induced psychosis
(34)
Intoxication (9)
Self-harm (2)
Other (11) /
Admitted

IM Calm:
Mean
15-20min

25 min
92%

Repeat med.<2h: 5%
Oversedation: 1%
Acute dystonia / EPS: 1% / –
Hypotension: 4%

Hick [53] 5 53;
34,(2,2)

Agitation /
Ambulance

IM ACES:
Start
10 min

4.7 (Sd 0.1)
3.3 (Sd 0.1)

Side effects total < 2h: 0%
Nausea: 0%
Acute dystonia / EPS: 0% / –
Hypotension: 0%

Isbister [34] 10 33;
37

Psychosis (6)
Alcohol (70)
Self-harm (48)

Calm:
Mean
15-20min

20min
75%

Repeat med.<2h: 33%
QT elongation > 500ms: 6%
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Table 3 (Continued)

Medicine Article Dose (mg) Number patients,
Mean age (y, SD)

Diagnosis / Emergency
Department
Emergency Dep or
admitted in hospital
Admitted

Route Measuring scale Primary outcome Side effects

Delirium Drugs (6)
Other (3)

Knott [35] 5 79;
32

Alcohol (33)
Drugs (13)
Other (56);
Emergency Dep

IM Calm:
Mean
15-20

8min
53%

Side effects total < 1h: 12%
Acute dystonia: 4%
Hypotension: 4%
QT elongation > 500ms: 1%

Richards [31] 4 102;
332 (102)

Agitation:
Methamphetamine
(71)
Cocaine (16)
Ethanol (49) /
Emergency Dep

IV ACES:
Start
15 min
60 min

4.7 (Sd 0.1)
1.67 (Sd 0.6)
1.3 (Sd 0.5)

Acute dystonia: 1%
Hypertension: 0%
Hypotension: 0%
QT elongation > 500ms: 0%

Taylor [54] 10 111;
32

Intoxication with drugs
or alcohol (55)
Mental Illness (405)
Organic Illness (4,5) /
Emergency Dep

IV Calm
Mean
15-20min
60 min

11 min
60%
96%

Repeat med.<60m in. 60%
Side effects total: 16%
Acute dystonia: 0%
Hypotension: 4%
QT elongation > 500ms: 3%

Droperidol +midazolam Calver [29] 5-25 +
5-15

12 Acute agitation IM Calm
Mean

25 min Hypotension: 41%

Isbister [34] 5 +5 29;
30

Psychosis (6)
Alcohol (66)
Self-harm (45)
Delirium Drugs (10)
Other (3)

IM Calm:
Mean
60 min

25 min
79 min

Repeat med.<2h: 41%
QT elongation > 500ms: 14%

Taylor [54] 5 +5 118;
34

Intoxication with drugs
or alcohol (483)
Mental Illness (475)
Organic Illness (4,2) /
Emergency Dep

IV Calm:
Mean
15-20min
60 min

5 min
89%
98 %

Repeat med.<60m in. 28%
Side effects total: 22%
Acute dystonia: 1%
Hypotension: 2%
QT elongation > 500ms: 1%

Aripiprazole Andrezina [36] 9,75 175;
41,9

Schizophrenia +
Schizoaffective (100) /
Admitted

IM Calm:
120min
PEC:
Start
120min

60%
18.8
�7.3 (change)

Repeat med.<2h: 54%
Sedation: 6%
Nausea: 6%
Acute dystonia / EPS: 1% / 2%
(<24h)
QT elongation > 500ms: 0%

Andrezina [37] – 125;
41.9 (10.8)

Psychosis
Mania

IM PEC:
Start
120min
CGI:
Start
120min
ACES:
Start
120min

19.9 (Sd 2.8)
�8.0 (change)
4,4 (Sd 0.8)
1.3
2.16 (0.6)
1.8 (change)

Nausea: 2%
Insomnia: 9%
Somnolence: 2%
Headache: 6%
EPS: 0%

Currier [55] 9,75 78;
38,5

Mania (100) / Admitted IM PEC
Start
120min

18.8
�8.4 (change)

Repeat med.<2h: 40%
Akathisia: 3%

Currier [55] 15 28;
42,6

Mania (100) / Admitted IM PEC
Start
120min

18.2
�7.7 (change)

Repeat med.<2h: 31%
Akathisia: 3%

De Filippis [24] 9,75 201;
334 (9,6)

Paychosis (79) + Mania
(122)/ Admitted

IM Calm:
120min
CGI:

84%
�3.2 (change)
23.3 (4.3)

No adverse effects reported
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120min
PANSS-EC:
Start
120min
ACES:
Start
120min

�7.3 (5)
1.3
4.7

Kiitipeerachon [56] 9.75 40;
39.5 (12.2)

Schizophrenia IM Calm:
120min
PANSS-EC:
Start
120min
ACES:
Start
120min
CGI:
Start
120min

67,5%
28.2 (2.9)
�12.1 (4.7)
2 (0.6)
2.2 (1.1)
5.8 (0.7)
�3.1 (1.4)

Somnolence: 7.5%
Rigidity: 10%
Tremor: 7.5%
Headache: 5%
Nausea: 2.5%

Rappaport [57] 103;
80 (9.3)

Dementia IM ACES:
Start
120m

1,9 (0,5
1,7 (0,2)

Side effects total < 2h: 33%
Nausea / vomiting: / 4%
Somnolence: 10%
Insomnia: 3%

Tran-Johnsson [45] 9,75 57;
41.2

Schizophrenia +
Schizo-affective +
Schizophreniform
(100) /
Admitted

IM CGI:
Start
120min
ACES:
Start
120min

5.1
2.6 (Sd 0.64) -2.3 (change)
2.1
1.5 (change)

Side effects total < 2h: 45%
Nausea / vomiting: 11% / 4%
Acute dystonia / EPS: 2% / –
Akathisia: 5%
QT elongation > 500ms: 0%

Tran-Johnsson [45] 15 58;
44,2

Schizophrenia +
Schizo-affective
Schizophreniform
(100) /
Admitted

IM CGI:
Start
120min
ACES:
Start
120min

4.9
2.7 (Sd 0.14) -2.2 (change)
2.1
1 (change)

Side effects total < 2h: 47%
Nausea / vomiting: 3% / 5%
Acute dystonia / EPS: 2% / –
Akathisia: 0%
QT elongation > 500ms: 6%

Zimbroff [32] 9,75 75;
40,8

Mania (100) /
Admitted

IM Calm:
120min
CGI:
120min
ACES:
Start
120min

69%
�2.2 (change)
2.3
1.9 (change)

Sedation: 4%
Nausea: 10.7%
QT elongation > 500ms: 4%

Zimbroff [32] 15 75;
40,8

Mania (100) /
Admitted

IM Calm:
120min
CGI:
120min
ACES:
Start
120min

63%
�2.3 (change)
2.4
2.3 (change)

Sedation: 5.3%
Nausea: 18.7%
QT elongation > 500ms: 4%

Olanzapine Baldacara [14] 30 30;
31 (9,0)

Psychosis (60)
Mania (40) /
Admitted

IM OASS
Start
60 min

29.6 (Sd 4.3)
�2.9 (Sd 0.9; change)

Side effects total < 2h: 17%
Oversedation: 3%
Acute dystonia / EPS: 0%
Hypotension: 3%

Breier [39] 7,5 46;
359 (113)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min

18.9 (Sd 2.6)
�8.7 (Sd 5; change)

Repeat med.<2h: 29%
Oversedation: 3%
Akathisia: 0%
Hypotension: 2%
QT elongation > 450ms: 0%

Breier [39] 10 46;
367 (121)

Schizophrenia (100) /
Admitted

IM 19.3 (Sd 3.1)
�9.4 (Sd 4.9; change)

Repeat med.<2h: 24%
Side effects total < 2h:
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Table 3 (Continued)

Medicine Article Dose (mg) Number patients,
Mean age (y, SD)

Diagnosis / Emergency
Department
Emergency Dep or
admitted in hospital
Admitted

Route Measuring scale Primary outcome Side effects

PEC:
Start
120min

Acute dystonia / EPS: 0% / –
Akathisia: 0%
Hypotension: 4%
QT elongation > 500ms: 0%

Centorrino [58] 10 74;
342 (11)

Schizophrenia +
Schizo-affective (70)
Mania (30) /
Admitted

IM Calm:
Mean
CGI:
Start
120min
PEC:
Start
15-20min
120min

30 min
6.1 (Sd 0.1)
2.8 (Sd 0.2)
�3.3 (change)
29 (Sd 0.7)
�7.7 (Sd 1.2; change)
�19.2 (Sd 1; change)

Repeat med.<2h: 7%
Side effects total < 2h: 0%

Chan [41] 10 23;
339 (7,9)

Schizophrenia (100) /
Admitted

IM CGI:
120min
ACES
Start
15-20min
60 min
120min
ACES:
120min

�3.3 (Sd 1; change)
20.8 (Sd 3.4)
�3.4 (Sd 3.9; change)
�8.5 (Sd 5; change)
�9 (Sd 5.7; change)
2.6 (Sd 1.8; change)

Side effects total < 2h: 36%
Nausea / vomiting: 0%
Acute dystonia / EPS: 4% / –
QT elongation > 500ms: 0%

Hatta [25] 10,4 34;
377 (154)

Agitation (100) /
Psych Emergency Dep

Oral CGI:
Start
120min
PEC:
Start
120min

4.9 (Sd 1.1)
2.8 (Sd 1.3)
2.1 (change)
18.6 (Sd 5)
�7 (change)

Repeat med.<2h: 12%
Acute dystonia / EPS: – / 0%

Huang [51] 10 37;
371 (108)

Schizophrenia
Schizo-affective (100) /
Admitted

IM PEC:
Start
120min
ACES
Start
120min

21.1 (Sd 4.4)
�10.2 (Sd 6.5)
2 (Sd 0.6)
2.1 (Sd 1.7)

Side effects total < 24h: 24%
Oversedation: 8%
Nausea: 2%
Acute dystonia / EPS: 0% / –

Katagiri [59] 10 45;
465 (117)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min
ACES:
Start
120min

23.5 (Sd 6.1)
�9.2 (Sd 4.5)
1.6 (Sd 0.5)
1.9 (Sd 1.5)
0.3 (change)

Repeat med.<2h: 44%
Side effects total < 2h: 29%
Acute dystonia / EPS: 0% / 5%
Akathisia: 0%
QT elongation > 500ms: 0%

Kittipeerachon [56] 10 40;
418 (9,8)

Schizophrenia IM Calm:
120min
PEC:
Start
120min
ACES:
Start
120min
CGI:
Start
120min

87,5%
29 (3.3)
�15.4 (4.6)
1.9 (0,.6)
2.7 (1.1)
5.7 (0.68)
�3.7 (1.2)

Somnolence: 30%
Tremor: 5%
Rigidity: 7.5%
Headache: 2.5%
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Mantovani [47] 10 25;
295 (102)

Psychotic or Manic (60)
Other (40) /
Emergency Dep

IM PEC:
Start
60 min
120min

24.4 (Sd 5.9)
8 (Sd 3.8)
9.2 (Sd 5.3)
�15.2 (change)

Repeat med.<2h: 16%
Acute dystonia / EPS: –/ 56%

Meehan [30] 10 99;
40.2 (12.4)

Mania IM Calm:
120min
PEC:
Start
120min
ACES:
Start
120min

81%
13 (Sd 3.2)
�9.6 (Sd 4.7)
2.2 (Sd 0.5)
2.9 (Sd 1.8)

Total side effects: 34%
Oversedation: 13%
Nausea: 1%
Dizziness: 9%
QT elongation > 500ms: 0%

Meehan [18] 2,5 71;
776 (9,7)

Dementia (100) /
Admitted

IM PEC:
Start
120min
ACES
Start
120min

19.75
�7.9 (Sd 6.1; change)
2.2 (Sd 0.7)
1.8 (Sd 1.6; change)

Oversedation: 4.2%
Hypertension: 0%
QT elongation > 500ms: 1%

Meehan [18] 5 66;
776 (9,7)

Dementia (100) /
Admitted

IM PEC:
Start
120min
ACES:
Start
120min

19.75
�8.7 (Sd 7; change)
2.2 (Sd. 0.7)
1.9 (Sd 1.9; change)

Hypertension: 3%
QT elongation > 500ms: 3%

Raveendran [48] 10 150;
306 (105)

Psychosis (25)
Mania (65)
Depression (10) /
Emergency Dep

IM Calm:
Mean
15-20min
60 min
120min
CGI:
Start
15-20min
60 min
120min

12.8min
(Sd 16.7)
87%
94%
94%
4.6 (Sd 0.78)
2.1 (Sd 1)
1.8 (Sd 1)
1.7 (Sd 1)
2.9 (change)

Doctor recalled: 33% (after 4h)
Repeat med.<2h: 43% (4 h)
Nausea / vomiting: 0.5% / –
Acute dystonia / EPS: 0% / 0%
Akathisia: 1%

San [60] 10 92;
36.5 (12)

Schizophrenia (49)
Psychosis NOS (24)
Bipolar (27)

PEC:
120min

�9.6 Repeat med.<2h: 4%

Suzuki [61] 6,9 27;
642 (4)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min
ACES
Start
120min

17.6 (Sd 2.4)
�6.4 (Sd 2.1; change)
2.6 (Sd 0.7)
1.4 (Sd 0.8)
1.2 (change)

No frequencies presented
AIMS change: -0.2 (Sd 0.8)
BARS change: -0.8 (Sd 1.5)
DIEPSS change: -0.3 (Sd 0.6)

Suzuki [44] 7,4 44;
524 (142)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min
ACES
Start
120min

17.3 (Sd 2.2)
�5.7 (Sd 2.4; change)
2.6 (Sd 0.7)
1.3 (Sd 0.7)
1.3 (change)

Oversedation: 7%
Acute dystonia / EPS: 0% / 0%
Akathisia: 2%
Hypertension: 5%
Hypotension: 0%

Taylor [54] 10 111;
35

Intoxication with drugs
or alcohol (542)
Mental Illness (392)
Organic Illness (6,6) /
Emergency Dep

IV Calm:
Mean
15-20min
60 min

11 min
66%
91%

Repeat med.<60m in. 61%
Oversedation: 4
Acute dystonia / EPS: 2% / –
Akathisia: 2%
Hypotension: 1%
QT elongation > 500ms: 3%

Walther [27] 15 14;
344 (101)

Schizophrenia +
Schizo-affective +
Schizophreniform
(100) /
Admitted

IM PEC:
Start
120min

26.3 (Sd 2.6)
9.1 (Sd 6.7)
�15.2 (Change)

No frequency of adverse effects
BARS: mean 0.1 (Sd 0.5)
SAS: mean 1,2 (Sd 2.9)
AIMS: mean 7.4 (Sd 1.3)
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Table 3 (Continued)

Medicine Article Dose (mg) Number patients,
Mean age (y, SD)

Diagnosis / Emergency
Department
Emergency Dep or
admitted in hospital
Admitted

Route Measuring scale Primary outcome Side effects

Wright [46] 10 131;
382 (116)

Schizophrenia +
Schizo-affective +
Schizophreniform
(100) /
Admitted

IM Calm:
120min
PEC:
Start
120min
ACES
Start
120min

73.3%
18.4 (Sd 3.4)
�7.7 (Sd 5; change)
2.6 (Sd 0.8)
1.6 (Sd 0.1)
1 (change)

Acute dystonia / EPS: 0% / 1%

Risperidone Hatta [25] 3,3 53;
384 (135)

Agitation (100) /
Psych Emergency Dep

Oral CGI:
Start
120min
PEC:
Start
120min

5.2 (Sd 1.1)
3.2 (Sd 1.4)
2 (change)
20.7 (Sd 6.3)
�7 (change)

Repeat med.<2h: 9%
Acute dystonia / EPS: – / 6%

Lim [26] 2 62;
323 (9,8)

Psychosis (100) /
Emergency Dep and
Admitted

Oral PEC
Start
120min

21.2 (Sd 3)
�7.7 (change)

Side effects total < 2h: 27%
Acute dystonia / EPS: 2% / 8%

Walther [27] 2 14;
344 (101)

Schizophrenia +
Schizo-affective +
Schizophreniform
(100)/
Admitted

IM PEC
Start
120min

26.4 (Sd 3.9)
11.6 (Sd 6.9)
�14.8 (change)

No frequency of adverse effects
BARS: mean 0.3 (Sd 1.1)
SAS: mean 3.0 (Sd 3.7)
AIMS: mean 7.0 (Sd 0.0)

Yildiz [52] 1-2 8;
39.3 (8.5)

Psychosis / Emergency
dep

Oral OASS:
Start
60 min

42.3 (Sd 22.6)
39.9 (Sd 22.3)

Repeat med.<60m in. 25%
Oversedation: 13%

Risperidone + Lorazepam Currier [49] 2 +1 30;
37.6 (11.3)

Psychosis Oral Calm:
Mean (min)
PEC:
Start
30 min
60 min
CGI:
15 min
30 min
60 min

43 (Sd 25.1
26.7 (Sd 5.2)
15.9 (Sd 9.6)
10.1 (Sd 8.2)
4.17 (Sd 1.2)
2.52 (Sd 1.1)
2.1 (Sd 0.41)

Acute dystonia / EPS: 0% / –

Currier [50] 2 +2 83;
397 (101)

Psychosis (70)
Mania (8)
Other (22) /
Admitted

Oral PEC:
Start
60 min
120min

19 (Sd 3)
�6.9 (Sd 0.5; change)
�7.8 (Sd 0.7; change)

Side effects total < 2h: 24%
Oversedation: 13%
Acute dystonia / EPS: – / 5%
Hypotension: 0%

Risperidone +Clonazepam Fang [42] 3,4 (0,7) + 2,9 (1,5) 104;
323 (9,4)

Psychosis / Admitted Oral PEC:
Start
120min

21.4 (4.6)
�7.5 (Sd 8.5; change)

Acute dystonia / EPS: – / 5%
Akathisia: 28%
Tachycardia: 4%

Levopomazine Suzuki [61] 25 37;
526 (111)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min
ACES:
Start
120min

18.2 (Sd 2.6)
�5.1 (Sd 2.1; change)
2.4 (Sd 0.6)
1.2 (Sd 0.7)
1.2 (change)

No frequencies presented
AIMS change: -0.0 (Sd 0.0)
BARS change: -0.3 (Sd 0.7)
DIEPSS change: -0.0 (Sd 0.0)

Suzuki [44] 25 25;
645 (2,5)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min
ACES:

18.3 (Sd 2.2)
�6.4 (Sd 1.8; change)
2.4 (Sd 0.7)
1.5 (Sd 0.6)
0.9 (change)

Oversedation: 8%
Acute dystonia / EPS: 0% / 0%
Akathisia: 8%
Hypertension: 3%
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Start
120min

Hypotension: 16%
QT elongation > 500ms: 0%

Ziprasidone Baldacara [14] 20 30;
33.1 (6.36)

Psychosis (61)
Mania (39);
Admitted

IM OASS:
Start
120min

32.3 (Sd 4.6)
�12.6 (Sd 4.3; change)

Side effects total < 2h: 27%
Oversedation: 10%
Acute dystonia / EPS: 0% / –

Daniel [62] 2 38;
39

Psychosis & mania IM Calm:
120min
CGI:
Start
4h
PEC:
Start
4h

34%
4.7 (Sd 0.8)
�1.2 (Sd 1.3)
14.3 (Sd 2.6)
�4 (Sd 3.5; change)

Side effects total < 4h: 37%
Nausea / vomiting: 8% / –
Acute dystonia / EPS: 0% / 0%
QT elongation > 500ms: 0%

Daniel [62] 10 41;
39.9

Psychosis & mania IM Calm:
120min
CGI:
Start
4h
PEC:
Start
4h

90%
4.6 (0.9)
�1.9 (Sd1.5)
14.9 (Sd 2.6)
�6.6 (Sd 3.9; change)

Side effects total < 4h: 44%
Nausea / vomiting: 12% / –
Acute dystonia / EPS: 0% / 0%
QT elongation > 500ms: 0%

Lesem [63] 2 54;
32.9

Psychosis IM Calm:
120min
PANSS-EC
Start
120min

29%
14.9 (2.7)
10.6
�4.3 (change)

Side effects total < 4h: 35%

Lesem [63] 10 63;
32.9

Psychosis IM Calm:
120min
PANSS-EC:
Start
120min

57%
15 (3.3)
10.5
�4.5 (change)

Side effects total < 4h: 43%
QT elongation > 500ms: 0%

Mantovani [47] 10 23;
29 (9.7)

Psychotic or Manic
(47.8)
Other (52.2) /
Emergency Dep

IM Calm:
90 min
PEC:
Start
30 min
60 min
90 min

65%
26.4 (Sd 6.4)
12.6 (9.1)
10.5 (Sd 8)
11.2 (Sd 8.3)
15.2 (change)

Repeat med.<2h: 35%
Acute dystonia / EPS: –/ 52%

Preval [64] 20 110 /
Psych Emergency

Psychiatric
Alcohol induced
Substance induced

IM Calm:
15 min
30 min
60 min

27%
75%
95%

Acute dystonia: 0,1%
QT elongation: 0%

Loxapine Allen [65] 5 45;
–

Psychosis Inh PEC:
Start
120min

17.6 (Sd 1.9)
10.8 (Sd 4.8)

Side effects total < 2h: 31%
Dysgeusia: 4%
Throat irritation 2%
Sedation: 13%

Allen [65] 10 41;
–

Psychosis Inh PEC:
Start
120min

17.4 (Sd 2)
8.8 (Sd 4.3)

Side effects total < 2h: 39%
Dysgeusia: 17%
Throat irritation 7%
Sedation: 22%

Kwentus [66] 5 104;
41.2 (9.6)

Mania /
Admitted

Inh Calm:
120min
ACES:
Start
120min

66%
2.1 (Sd 0.4)
4.7 (Sd 2.1)

Dysgeusia: 6%
Throat irritation 1%

Kwentus [66] 10 105;
40.5 (9.8)

Mania /
Admitted

Inh Calm:
120min
ACES:
Start
120min

74%
2.1 (Sd 0.4)
5.1 (Sd 2.1)

Dysgeusia: 6%
Throat irritation 1%
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Table 3 (Continued)

Medicine Article Dose (mg) Number patients,
Mean age (y, SD)

Diagnosis / Emergency
Department
Emergency Dep or
admitted in hospital
Admitted

Route Measuring scale Primary outcome Side effects

Lesem [67] 5 116;
432 (102)

Schizophrenia;
admitted

Inh Calm:
Mean
CGI:
Start
120min

57 min
4
2.3

Side effects total < 2h: 35%
Oversedation: 13%
Nausea / vomiting: 1% / 1%

Lesem [67] 10 113;
422 (108)

Schizophrenia;
admitted

Nasal inhalation Calm:
Mean
CGI:
Start
120min

67 min
4.1
2.1

Side effects total < 2h: 38%
Oversedation: 11%
Nausea / vomiting: 2 % / 1 %

Patrizi [68] 34;
27.6 (8.35)

Pers. dis. (58.8%),
Anxiety dis. (14.7%),
Affective dis. (11.8%)
Substance abuse (8.8%,
Schizophrenia (5.9).

Inh CGI:
Start
20min
ACES:
Start
20min
PEC:
Start
20min

4.8 (Sd 0.5)
2 (Sd 0.83)
1.8 (Sd 0.4)
4.4 (Sd 1.1)
23.1 (Sd 4.4)
11.6 (Sd 4.4)

No data

Placebo Allen [65] 43;
–

Psychosis Inh PEC:
Start
120min

17.2 (2.2)
128 (4,4)
�4.4 (change)

Side effects total < 2h: 33%
Dysgeusia: 14%
Throat irritation 0%
Oversedation: 2%

Andrezine [36] 88;
403

Schizophrenia
Schizoaffective;
Admitted

IM Calm:
120min
PEC:
Start
120min
ACES:
120min

43%
18.7
�4.8 (change)
0.83 (change)

Repeat med.<2h: 78%
Oversedation: 6%
Nausea: 5.7%
Acute dystonia / EPS: 0% / 2%
(<24h)
QT elongation > 500ms: 0%

Andrezina [37] – 65;
40.9 (9.7)

Psychosis
Mania

IM PEC:
Start
120min
CGI:
Start
120min
ACES:
Start
120min

18.9 (Sd 2.87)
�5.7 (change)
4.38 (Sd 0.78)
3
2.28 (0.6)
1.2 (change)

Insomnia: 12%
Somnolence: 3%
Headache: 5.3%
Acute dystonia / EPS: – / 7%

Breier [39] 45;
367 (103)

Schizophrenia /
Admitted

IM PEC:
Start
120min

18.8 (Sd 2.8)
�2.9 (Sd 4.7; change)

Repeat med.<2h: 67%
Side effects total < 2h: 33%
Sedation: 3%
Acute dystonia / EPS: 0% / –
Akathisia: 0%
Hypotension: 0%
QT elongation > 500ms: 0%

Currier [55] 75;
40,6

Mania (100) /
Admitted

IM PEC:
Start
120min

17.9
�5.1 (change)

No data

Katagiri [59] 45;
47 (121)

Schizophrenia (100) /
Admitted

IM PEC:
Start
120min
ACES

23.3 (Sd 4.9)
�2.3 (Sd 5.6; change)
1.6 (Sd 0,5)

Repeat med.<2h: 58%
Side effects total < 2h: 13%
Acute dystonia / EPS: 0% / 7%
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Start
120min

0.6 (Sd 1.1)
1 (change)

Akathisia: 0%
QT elongation > 500ms: 0%

Kwentus [66] 105;
40.6 (9.8)

Mania /
Admitted

Inh Calm:
120min
ACES:
Start
120min

27.6%
2 (0.4)
3.3 (1,7)

Dysgeusia 5.7%
Throat irritation 1%

Lesem [67] 115;
43.9 (9.5)

Schizophrenia;
admitted

CGI:
Start
120min

3.9
2.8

Side effects total < 2h: 38%
Oversedation: 10%
Nausea / vomiting: 5% / 3%

Meehan [30] 51;
40.5 (10.5)

Mania IM Calm:
120min
PEC:
Start
120min
ACES:
Start
120min

44%
12.7 (Sd 3.1)
�4.8 (Sd 4.7)
2.3 (Sd 0.6)
0.82 (Sd 1.4)

Total side effects: 26%
Oversedation: 2%
Nausea: 0%
Dizziness: 0%
QT elongation > 500ms: 0%

Meehan [18] 66;
776 (9,7)

Dementia (100) /
Admitted

IM PEC:
Start
120min
ACES:
Start
120min

19.8
�5.3 (Sd 6.6; change)
2.2 (0.71)
1 (Sd 1.7; change)

Oversedation: 3%
Hypertension: 2%
QT elongation > 500ms: 0%

Tran-Johnson [45] 61;
403 (107)

Schizophrenia +
Schizo-affective +
Schizophreniform
(100) /
Admitted

IM CGI:
Start
120min
ACES:
Start
120min

4.9
3.5 (Sd 0.1)
1.4 (change)
2.1
0.7 (change)

Repeat med.<2h: 30%
Nausea / vomiting: 3% / 2%
Acute dystonia / EPS: 0% / –
Akathisia: 0%
QT elongation > 500ms: 5%

Wright [46] 54;
382 (116)

Schizophrenia +
Schizo-affective +
Schizophreniform
(100) /
Admitted

IM Calm:
120min
PEC:
Start
120min
ACES
Start
120min

33.3%
18.2 (Sd 3.2)
�3.2 (Sd 5.2; change)
2.5 (Sd 0.7)
0.6 (Sd 0.2; change)

Acute dystonia / EPS: 0% / 0%

Zimbroff [32] 73;
40.8

Mania (100) /
Admitted

IM Calm:
120min
CGI:
120min
ACES:
Start
120min

37%
3.1 (change)
2.4
1 (change)

Oversedation: 1.4%
Nausea: 5.6%
QT elongation > 450ms: 8%
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percentages of EPS are between 0–74%, acute dystonia absent and
akathisia is not reported.

Haloperidol plus lorazepam shows some reports of EPS of 5%,
acute dystonia of 3%.

Haloperidol plus midazolam has a percentage of acute dystonia
10% and EPS of 44%. Droperidol is mild in movement disorders with
no reports of EPS, acute dystonia in 0–1% and no reports of
akathisia. Adding midazolam to droperidol does not change these
outcomes. For aripiprazole, there is one study that reports EPS (2%),
acute dystonia is about 1–2% and akathisia is around 3%.

Olanzapine results in low rates of movement disorders; EPS in
0–5%, acute dystonia in 0–4% and akathisia in 0–2% of the cases.

Risperidone, the rates are modest EPS 6–8% and acute dystonia
2%. Adding lorazepam or clonazepam does not change the
percentages of EPS or acute dystonia.

Levopromazine does not result in EPS or acute dystonia but
akathisia is reported in 8% of the cases. Ziprasidone is does not
result in acute dystonia and EPS, except for 1 study that reports EPS
in 52% of the cases [47]. For loxapine intranasal administration
there are no reports of movement disorders. Finally, placebo
results in some movement disorders EPS in 2–7%, but no reports of
acute dystonia of akathisia.

3.6.3. Cardiovascular adverse effects
QT-elongation is QT-time > 500 ms, which increases the risk of

arrhythmias.

3.6.3.1. Benzodiazepines. Absent in lorazepam except for 1 study
that report that QT-elongation is present in 7% of the cases [32].
Midazolam results in between 3–7% of the cases in QT-elongation.

3.6.3.2. Antipsychotics. Haloperidol shows QT-elongation in 0–6%
of the cases. Droperidol in 1–6%. Studies addressing QT-time
elongation in droperidol are presented in Table 4 (see Table 4).
Adding midazolam to droperidol results in a percentage of 1–14%.

Aripiprazole results in 0–6% of the cases having QT-elongation.
For olanzapine, the percentages vary between 0 and 3%. Placebo
does not result in QT-elongation except in 2 studies with 5% and 8%
of the cases showing QT-elongation [32,45].

3.6.4. Hypotension / hypertension
Hypertension is mentioned for some drugs (see Table 3).
Hypotension is more apparent with midazolam in 5% of the cases,

haloperidol in 0–17%, haloperidol plus promethazine in 10%,
haloperidol plus lorazepam one study reports hypotension in 3%
of the cases. Haloperidol plus midazolam hypotension is reported in
10% of the patients. For droperidol, the percentage of hypotension is
0–4%. Adding midazolam to droperidol the percentage of cases with
hypotension increases up to 41%, although another study reports
only 2% of the cases develop hypotension. Olanzapine results in 0–4%
of the cases in hypotension. Levopromazine resulted in hypertension
in 3% and hypotension in 16% of the patients.

3.6.5. Hypoventilation
Midazolam increases the rate of saturation problems in those

who intoxicated with alcohol. Between 1 and 30% of the cases that
are reported that needed ventilation support.

3.6.6. Throat irritations
Loxapine shows some small increase in dysgeusia and throat

irritation of respectively 4–17% and 1–7%.

4. Discussion

Pharmacological interventioninpatients withagitatedbehaviour
is a serious event, whether this is at an emergency department, in a
ward of a psychiatric hospital or in a outpatient setting. The current
study provides an overview and meta-analysis of several pharma-
cological interventions.

The outcomes in the current meta-analysis and systematic
review suggests that haloperidol plus promethazine is strongest in
decreasing the agitation measured with PANSS-EC and the
percentage of patient that reached calmness in 2 h. Also olanzapine
showed significant changes in reaching calmness measured with
PANNS-EC, ACES and CGI. Both medications are relatively mild in
the side-effects profile. These finding confirms results of the
previous mentioned Cochrane reviews [7,9]. For the other
medications the results are heterogeneous.

Midazolam and droperidol are both effective. These medica-
tions reach calmness very fast, even in minutes if administered IV
or IM within. However, the sustainability of the effect is weak. IM
administration of midazolam needs quite often repeated adminis-
tration. The side effect profile shows the possibility of reaching
oversedation and ventilation problems. Therefore, midazolam is
more suitable for use at ED, where safety measures are available,
but where fast interventions are needed as well. Droperidol
administered intravenous results in calmness very fast, and
remains reasonably fast via the intramuscular route. There are
no results whether these effects last at 2 h. Droperidol has been
abandoned for some years because of QT-time prolongation.
However, recent studies have shown that the prevalence of
exceeding unsafe QT-times is rare and not more than with other
antipsychotics (see also table 3) (8). The problem of QT-elongation
in droperidol appears a rather smaller problem and not more
prevalent compared to other antipsychotics.

Risperidone, haloperidol plus lorazepam and aripiprazole show
good effects at one or more of the scale in reaching calmness.
Although, some either the number of studies or the number of
patients is rather small, the side effects are more problematic or as
in the case or aripiprazole is it only tested in patients in a manic
episode.

According a recent expert consensus paper in dealing with
aggression, the ideal medication should reach calmness without
oversedate [5]. Considering this, the often- used haloperidol plus
lorazepam or medications like midazolam are not first choice.

In discussion on rapid tranquillisation it is always about speed,
effect and safety. The circumstances define whether speed in
reaching calmness is more prevailing or whether collaboration in
reaching calmness preferred. In cases of an ED the context asks
sooner for IV intervention, as safety is more easily in jeopardy [72].
Given the risk of respiratory adverse effects, IV administration is
only safe to use for ED, as specific monitoring of physical
parameters is required. Here midazolam or droperidol plus
midazolam are good options as they act sedative within minutes.
Generally, intravenous (IV) administration is much faster that
intramuscular (IM) administration. Oral medication is slowest in
reducing agitated behaviour, but preferred in situations where
collaboration is important and safety has other intervention
options [5]. Most studies chose the route of IM. RCT’s studying the
effects of oral medication is studied in only 6 studies, all involving
risperidone [25,26,42,49,50,52]. Several consensus papers advo-
cate oral medication, or if not otherwise possible IM. However,
most studies contradict this advice as they almost all are based on
IM administration [5,73–75]. In clinical practice taking oral
medication is preferred as it adds to the patient’s feeling of
control and autonomy and potentially allows for a better patient
staff collaboration. So, these advantages need to be balanced with
accepting the possible delay in reaching calmness using oral
administration.

Of interest is loxapine, as the route of administration is
inhalation. It is thought to have two benefits. First alike oral
administration it restores or keeps collaboration intact. Second it



Fig. 2. Weighted Mean Changes with PANNS--EC.
Per medication the weighted mean change of PANSS–-EC score. Between brackets the number of RCT’s available and the number study subjects.
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serves as an alternative to those patient who are reluctant in taking
IM injections [65] However, the results show that the effects rather
weak in reaching calmness at 2 h.

Guidelines advocate the use of second-generation antipsy-
chotics [75], but despite these guidelines doctors preferably use
the older antipsychotics or benzodiazepines [11,76]. Most guide-
lines or reviews are only descriptive and offer an overview of the
opportunities of pharmacological interventions [5,72,73,77,78].
Apparently, clinicians rely heavily on clinical experience based
evidence rather than thorough clinical studies. The level of
evidence based on the Cochrane reviews is rather low.
Fig. 3. Weighted Mean Changes with ACES.
Per medication the weighted mean change of ACES score. Between brackets the numb
Despite a specific search no studies have been found on rapid
tranquillisation in children and adolescents that meet the inclusion
criteria. Also the number of studies about the old age patients is
limited to 4 studies [30,44,57,61]. Agitated behaviour in the old
ages is most likely a problem as well complicated by dosage issues
and a greater liability of complicating adverse effects.

4.1. Limitations

Different limitations must be considered in interpreting our
results. The number of studies and subjects is limited. This is
er of RCT’s available and the number study subjects.



Fig. 4. Weighted Mean Changes with CGI.
Per medication the weighted mean change of CGI score. Between brackets the number of RCT’s available and the number study subjects.
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complicated by the use of different psychometric assessment tools.
Although the different scales are probably comparable, the results
are not completely comparative. There is a clear need for a uniform
set of outcome-variables, e.g. PANNS-EC reduction, number of
patients that reaches calmness, mean score of reaching calmness at
2 h. In a separate paper we will come up with a proposal for a
minimal set of data and data presentation.

The meta-analytic approach needs data that are clear and up to
a certain standard. A fair number of studies did not provide these
complete data, i.e. raw data of changes including standard
deviation. Contacting the authors did not result in new viable
information.

The meta-analysis is only possible in those studies that presents
baseline data and data after 2 h or data on the level of change
assessed by the psychometric scales. This results in only a small
proportion of drugs eligible for a meta-analytic approach. Finally,
the review notes the percentages of adverse effects, so the safety of
the specific drugs can be judged.

The studies also report primary outcome and adverse effects at
different time points. Assessment of speed of onset is important.
However, time points vary between studies. However the
assessment of the various time are is not entirely uniform. So
for meta-analysis the results to heterogeneous. Second, it is not the
main outcome of this study.

The assessment and report of adverse effects varies from 2 h till
the occurrence of adverse effects within 24 h.
Table 4
QT-time elongation in droperidol.

Author N Dose range N with QT > 500 msec 

Calver [69] 46 10–40 mg 8,6% (n = 4) 

Calver [70] 1009 10 mg 1,3% (n = 13)
If other possible causes for QT-time e
0.6% (95%CI: 0.2%–1,4%)

Isbister [71] 33 10 mg 6% (n = 2) 

Macht [72] 166 2,9 mg
(1,25–10 mg)

3% (n = 5) 
Studies on midazolam and droperidol defined the end-point at
60 min. This hampers the comparability at 2 h. May be the
medications show a less numbers of patients being calm at 2 h.

This systematic review and meta-analysis does not allow for
direct comparison between the various drugs, as this is not
formally tested.

There are no studies that test directly whether differences
between administration route, IV versus IM of IM versus oral.
Therefore in remains a point of discussion what route is to favour.
However, the vast majority of the studies here are based on IM
administration. Therefore a comparison between drugs is possible.

5. Conclusions and recommendations

Agitated or aggressive patients impedes the diagnostic and
treatment process. A pharmacological intervention as rapid
tranquillisation aims to reach calmness and restore contact within
two hours. Haloperidol plus promethazine or olanzapine might be
first choice drugs and are very well suited for use in hospital or
outpatient interventions. This advice is in line with other guide-
lines [75]. At an ED the context asks for a more rapid onset of
calmness and medical safety equipment is at hand allowing
midazolam, droperidol or droperidol plus midazolam IV or IM to be
used, medications that reaches calmness very fast but also need
medical attention. In case of diagnostic insecurity or the
probability of suspected contra-indications, lorazepam is a safe
Comments

Dose of whom have QT time > 500 ms = 10–20 mg

longation are excluded:
2 patients: pre-existent QT anomalies
2 pat.: methadon
2 pat:. escitalopram
1 pat:. amioradone
Alcohol 70%
Delirium 6%
Other 24%
IV-administration
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alternative. These recommendations are restricted to adult
population only, as there are no studies on juveniles and
adolescents or elderly people. Future research and publication
wold benefit from a comprehensive and uniform assessment
procedure and presentation of data.
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