
Cochrane
Library

 

Cochrane Database of Systematic Reviews

 
Benzodiazepines for treatment of patients with delirium excluding
those who are cared for in an intensive care unit (Review)

 

  Li Y, Ma J, Jin Y, Li N, Zheng R, Mu W, Wang J, Si JH, Chen J, Shang HC  

  Li Y, Ma J, Jin Y, Li N, Zheng R, Mu W, Wang J, Si JH, Chen J, Shang HC. 
Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care unit. 
Cochrane Database of Systematic Reviews 2020, Issue 2. Art. No.: CD012670. 
DOI: 10.1002/14651858.CD012670.pub2.

 

  www.cochranelibrary.com  

Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care
unit (Review)

 

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

https://doi.org/10.1002%2F14651858.CD012670.pub2
https://www.cochranelibrary.com


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

T A B L E   O F   C O N T E N T S

HEADER......................................................................................................................................................................................................... 1

ABSTRACT..................................................................................................................................................................................................... 1

PLAIN LANGUAGE SUMMARY....................................................................................................................................................................... 2

SUMMARY OF FINDINGS.............................................................................................................................................................................. 4

BACKGROUND.............................................................................................................................................................................................. 8

OBJECTIVES.................................................................................................................................................................................................. 9

METHODS..................................................................................................................................................................................................... 9

Figure 1.................................................................................................................................................................................................. 11

RESULTS........................................................................................................................................................................................................ 12

Figure 2.................................................................................................................................................................................................. 15

Figure 3.................................................................................................................................................................................................. 16

DISCUSSION.................................................................................................................................................................................................. 18

AUTHORS' CONCLUSIONS........................................................................................................................................................................... 18

ACKNOWLEDGEMENTS................................................................................................................................................................................ 19

REFERENCES................................................................................................................................................................................................ 20

CHARACTERISTICS OF STUDIES.................................................................................................................................................................. 23

DATA AND ANALYSES.................................................................................................................................................................................... 29

Analysis 1.1. Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 1 Severity of delirium (assessed by MDAS, higher
= worse).................................................................................................................................................................................................

30

Analysis 1.2. Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 2 Length of hospital admission (days).............. 31

Analysis 1.3. Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 3 Mortality from all causes................................ 31

Analysis 1.4. Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 4 Discharged (alive from the acute palliative
care unit)................................................................................................................................................................................................

31

Analysis 1.5. Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 5 Individual side eFects (measured with UKU,
higher = worse).....................................................................................................................................................................................

32

Analysis 1.6. Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 6 Individual side eFects (measured with ESAS,
higher = worse).....................................................................................................................................................................................

33

Analysis 2.1. Comparison 2 Benzodiazepines (lorazepam) vs chlorpromazine, Outcome 1 Severity of delirium (assessed by DRS,
higher = worse).....................................................................................................................................................................................

35

Analysis 2.2. Comparison 2 Benzodiazepines (lorazepam) vs chlorpromazine, Outcome 2 Any adverse events (measures with
ESRS, higher = worse)...........................................................................................................................................................................

35

Analysis 2.3. Comparison 2 Benzodiazepines (lorazepam) vs chlorpromazine, Outcome 3 Mortality from all causes................... 35

Analysis 3.1. Comparison 3 Benzodiazepines (lorazepam) vs haloperidol, Outcome 1 Severity of delirium (assessed by DRS,
higher = worse).....................................................................................................................................................................................

36

Analysis 3.2. Comparison 3 Benzodiazepines (lorazepam) vs haloperidol, Outcome 2 Any adverse events (measures with ESRS,
higher = worse).....................................................................................................................................................................................

36

Analysis 3.3. Comparison 3 Benzodiazepines (lorazepam) vs haloperidol, Outcome 3 Mortality from all causes.......................... 37

APPENDICES................................................................................................................................................................................................. 37

CONTRIBUTIONS OF AUTHORS................................................................................................................................................................... 47

DECLARATIONS OF INTEREST..................................................................................................................................................................... 47

SOURCES OF SUPPORT............................................................................................................................................................................... 47

DIFFERENCES BETWEEN PROTOCOL AND REVIEW.................................................................................................................................... 48

INDEX TERMS............................................................................................................................................................................................... 48

Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care unit (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

i



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

[Intervention Review]

Benzodiazepines for treatment of patients with delirium excluding those
who are cared for in an intensive care unit

Yan Li1, Jun Ma1, Yinghui Jin2, Nan Li3, Rui Zheng3, Wei Mu4, Jiaying Wang5, Jin Hua Si6, Jing Chen7, Hong Cai Shang8

1Center for Anesthesiology, Beijing Anzhen Hospital, Capital Medical University, Beijing, China. 2Nursing, Tianjin University of Traditional

Chinese Medicine, Tianjin, China. 3Tianjin Insititute of Clinical Evaluation, Tianjin University of Traditional Chinese Medicine, Tianjin,

China. 4Clinical pharmacology, The 2nd AFiliated Hospital of Tianjin University of traditional Chinese Medicine, Tianjin, China.
5Rehabilitation and Acupuncture, The AFiliated Wuxi People’s Hospital of Nanjing Medical University, Wuxi, China. 6Library, Tianjin

University of Traditional Chinese Medicine, Tianjin, China. 7Baokang Hospital, Tianjin University of Traditional Chinese Medicine, Tianjin,

China. 8Key Laboratory of Chinese Internal Medicine of Ministry of Education, Dongzhimen Hospital, Beijing University of Chinese
Medicine, Beijing, China

Contact address: Jun Ma, Center for Anesthesiology, Beijing Anzhen Hospital, Capital Medical University, No. 2 Anzhen Road, Beijing,
100029, China. drmajun@outlook.com.

Editorial group: Cochrane Dementia and Cognitive Improvement Group.
Publication status and date: New, published in Issue 2, 2020.

Citation:  Li Y, Ma J, Jin Y, Li N, Zheng R, Mu W, Wang J, Si JH, Chen J, Shang HC. Benzodiazepines for treatment of patients with delirium
excluding those who are cared for in an intensive care unit. Cochrane Database of Systematic Reviews 2020, Issue 2. Art. No.: CD012670.
DOI: 10.1002/14651858.CD012670.pub2.

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

A B S T R A C T

Background

Delirium is a very common condition associated with significant morbidity, mortality, and costs. Current critical care guidelines
recommend first and foremost the use of nonpharmacological strategies in both the prevention and treatment of delirium.
Pharmacological interventions may augment these approaches and they are currently used widely in clinical practice to manage the
symptoms of delirium. Benzodiazepines are currently used in clinical practice to treat behavioural disturbances associated with delirium
but current guidelines do not recommend their use for this indication. The use of these medicines is controversial because there is
uncertainty about whether they are eFective for patients or have the potential to harm them.

Objectives

To assess the eFectiveness and safety of benzodiazepines in the treatment of delirium (excluding delirium related to withdrawal from
alcohol or benzodiazepines) in any healthcare settings other than intensive care units (ICU).

Search methods

We searched ALOIS: the Cochrane Dementia and Cognitive Improvement Group's Specialized Register up to 10 April 2019. ALOIS contains
records of clinical trials identified from monthly searches of a number of major healthcare databases (including MEDLINE, Embase,
PsycINFO, CINAHL, LILACS), numerous trial registries (including national, international and pharmaceutical registries), and grey literature
sources.

Selection criteria

We included randomised controlled trials (RCTs) conducted in healthcare settings that ranged from nursing homes and long-term care
facilities to any hospital setting except for ICUs, involving adult patients with delirium excluding those with delirium related to alcohol or
benzodiazepine withdrawal. Included RCTs had to assess the eFect of benzodiazepines, at any dose and given by any route, compared
with placebo or another drug intended to treat delirium.
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Data collection and analysis

Two review authors independently assessed study eligibility, extracted data, and assessed the risk of bias of included studies. We decided
whether or not to pool data on the basis of clinical heterogeneity between studies. We used GRADE (Grades of Recommendation,
Assessment, Development and Evaluation) methods to assess the quality of evidence.

Main results

We identified only two trials that satisfied the selection criteria. We did not pool the data because of the substantial clinical diFerences
between the trials.

In one trial, participants (n = 58) were patients in an acute palliative care unit with advanced cancer who had a mean age of 64 years. All of
the participants had delirium, were treated with haloperidol, and were randomised to receive either lorazepam or placebo in combination
with it. Due to very serious imprecision, all evidence was of low certainty. We were unable to determine whether there were clinically
important diFerences in the severity of delirium (mean diFerence (MD) 2.10, 95% CI -0.96 to 5.16; n = 50), length of hospital admission (MD
0.00, 95% CI -3.45 to 3.45; n = 58), mortality from all causes (risk ratio (RR) 0.33, 95% CI 0.04 to 3.02; participants = 58) or any of a number of
adverse events. Important eFects could not be confirmed or excluded. The study authors did not report the length of the delirium episode.

In the other trial, participants (n = 30) were patients in general medical wards with acquired immune deficiency syndrome (AIDS) who had
a mean age of 39.2 years. Investigators compared three drug treatments: all participants had delirium, and were randomised to receive
lorazepam, chlorpromazine, or haloperidol. Very low-certainty evidence was identified, and we could not determine whether lorazepam
diFered from either of the other treatments in the eFect on severity of delirium, any adverse event, or mortality from all causes. The study
authors did not report the length of the delirium episode or the length of hospital admission.

Authors' conclusions

There is no enough evidence to determine whether benzodiazepines are eFective when used to treat patients with delirium who are cared
for in non-ICU settings. The available evidence does not support their routine use for this indication. Because of the scarcity of data from
randomised controlled trials, further research is required to determine whether or not there is a role for benzodiazepines in the treatment
of delirium in non-ICU settings.

P L A I N   L A N G U A G E   S U M M A R Y

The use of benzodiazepines to treat adults with delirium, excluding patients being cared for in intensive care units (ICU)

Background: Delirium is a serious complication of many illnesses, which occurs most commonly in young children and older adults. It
usually presents as a sudden change in a patient's behaviour or mental state. Another name for it is ‘acute confusional state.’ Patients with
delirium may not know where they are, what time it is, or what is happening to them. They may have frightening experiences, such as vivid
hallucinations. They may become either restless or lethargic and inactive. Delirium can be very distressing for patients and for those who
are caring for them. Studies show that about a third of patients on general medical wards develop delirium. It is a frequent complication
aQer surgery (e.g. it happens in up to 60% of people who have surgery for a hip fracture). The eFects of delirium can last for a long time. For
older people, it can lead to longer hospital stays and it has been associated with increased risks of death, disability, loss of independence,
and later dementia. It adds significantly to healthcare costs.

Benzodiazepines are medicines that are oQen used as sedatives. Sometimes, healthcare workers prescribe them to treat delirium when
other strategies have not helped. Currently, it is not clear if benzodiazepines are an eFective treatment for patients with delirium or whether
they can harm them.

Review question: Patients need more and better treatment options for delirium. We wanted to know if benzodiazepines are a helpful
treatment option for delirium in any healthcare setting except ICU (patients in ICU are very sick and they may need diFerent kinds of
treatment). To find the best answer, we looked for studies where the investigators compared any benzodiazepine to another medicine, or
to a dummy medicine that does not contain any active ingredients (placebo). To make the comparison fair, patients in the studies must all
have had the same random chance (like the flip of a coin) to receive the benzodiazepine or the other treatment.

Search date: We searched the medical literature up to 10 April 2019.

Study characteristics: We found only two small studies which were suitable to include in our review. In one study, the 58 patients who
took part all had advanced cancer. They were treated in a specialist palliative care unit. The study compared lorazepam (a benzodiazepine)
to placebo. In the second study, the 30 patients all had AIDS (acquired immune deficiency syndrome). They were treated in general medical
wards. This study compared lorazepam to two diFerent drugs that are sometimes used to treat delirium.

Key results: We did not find any important benefits for patients who took lorazepam instead of the other treatment in these two studies.
Patients who took it did not have better outcomes. We do not have any definite evidence that lorazepam was more harmful than the other
treatment, but, in the study of patients with AIDS, the researchers stopped treating people with lorazepam aQer the first six people who
took it all had serious side eFects. Because there were only two suitable studies and both had small numbers of patients in them, we cannot
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draw any firm conclusions. Currently, there is no good evidence to tell us whether or not benzodiazepines should be used to treat patients
with delirium. Clinicians, patients, and carers should be aware of the lack of evidence. We think there is a need for more research, and
particularly for studies that involve older patients in general medical and surgical settings, where most delirium is treated.

Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care unit (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

3



B
e

n
zo

d
ia

ze
p

in
e

s fo
r tre

a
tm

e
n

t o
f p

a
tie

n
ts w

ith
 d

e
liriu

m
 e

xclu
d

in
g

 th
o

se
 w

h
o

 a
re

 ca
re

d
 fo

r in
 a

n
 in

te
n

siv
e

 ca
re

 u
n

it (R
e

v
ie

w
)

C
o

p
yrig

h
t ©

 2020 T
h

e C
o

ch
ra

n
e C

o
lla

b
o

ra
tio

n
. P

u
b

lish
ed

 b
y Jo

h
n

 W
ile

y &
 S

o
n

s, Ltd
.

4

S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Benzodiazepines (lorazepam) vs placebo for treatment of delirium in non-ICU settings

Benzodiazepines (lorazepam) vs placebo for treatment of delirium in non-ICU settings

Patient or population: end-of-life patients with advanced cancer and an episode of agitated delirium
Settings: acute palliative care unit
Intervention: benzodiazepine (lorazepam) + haloperidol
Comparison: placebo + haloperidol

Anticipated absolute effects* (95% CI)Outcomes

Risk with
Placebo

Risk with Benzodiazepines
(lorazepam)

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Length of delirium episode See comment See comment See comment See comment See comment Outcome not
reported

Severity of delirium
change in MDAS, high = worse
Follow-up: baseline to 8 hours

Mean was 0.4 MD 2.10 higher (0.96 lower to
5.16 higher)

- 50
(1 study)

⊕⊕⊝⊝

low1

 

Any adverse event See comment See comment See comment See comment See comment Outcome not
reported

Length of hospital admission (days) 
Follow-up: 164 hours

Mean was 6 MD 0.00 higher (3.45 lower to
3.45 higher)

- 58
(1 study)

⊕⊕⊝⊝

low1

 

Mortality from all causes
Follow-up: 8 hours

103 per 1000 34 per 1000

(4 to 312)

RR 0.33

(0.04 to 3.02)

58
(1 study)

⊕⊕⊝⊝

low1

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
CI: confidence interval; ESAS: Edmonton symptom assessment system ICU: intensive care unit; MD: mean difference; MDAS: memorial delirium assessment scale; RR: risk
ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is sub-
stantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.
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1 Downgraded by two levels due to imprecision: very small sample size and very wide CIs
 
 

Summary of findings 2.   Benzodiazepines (lorazepam) vs antipsychotics (chlorpromazine) for treatment of delirium in non-ICU settings

Benzodiazepines (lorazepam) vs antipsychotics (chlorpromazine) for treatment of delirium in non-ICU settings

Patient or population: adult AIDS patients with delirium
Settings: general medical wards
Intervention: benzodiazepine (lorazepam)
Comparison: antipsychotic (chlorpromazine)

Anticipated absolute effects* (95%
CI)

Outcomes

Risk with an-
tipsychotics
(chlorpro-
mazine)

Risk with Benzo-
diazepines (lo-
razepam)

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Length of delirium
episode

See comment See comment See comment See comment See comment Outcome not reported

Severity of delirium
DRS, high = worse
Follow-up: end of treat-
ment

Mean was 11.85 MD 5.15 high-
er (0.26 lower to
10.56 higher)

- 19
(1 study)

⊕⊝⊝⊝

very low1,2

 

Any adverse event
ESRS, higher = worse

Follow-up: baseline to
maintain (no details re-
ported)

Mean was 5.08 MD 7.12 high-
er (0.43 lower to
14.67 higher)

- 19
(1 study)

⊕⊝⊝⊝

very low1,2

ESRS: subjective questionnaire of parkin-
sonian symptoms; an objective examination
of parkinsonism, dystonia, and dyskinetic
movements; and a clinical global impression
of tardive dyskinesia. The objective parkin-
sonism subscale includes ratings of tremor,
akathisia, expressive automatic movements,
bradykinesia, rigidity, gait and posture, and
sialorrhoea. The maximum total score for this
subscale is 108.

Length of hospital ad-
mission

See comment See comment See comment See comment See comment No studies reported this outcome, so there is
no evidence to support or refute benefits of
the intervention.

Mortality from all caus-
es

385 per 1000 335 per 1000

(88 to 1000)

RR 0.87

(0.23 to 3.26)

19
(1 study)

⊕⊝⊝⊝

very low1,2
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Follow-up: 1 week after
completing the protocol

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
AIDS: acquired immune deficiency syndrome; CI: confidence interval; DRS: delirium rating scale; ESRS: extrapyramidal symptom rating scale; ICU: intensive care unit; MD:
mean difference; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is sub-
stantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

1 Downgraded by one level due to risk of bias: high risk for attrition and other bias
2 Downgraded by two levels due to imprecision: very small sample size and wide CIs
 
 

Summary of findings 3.   Benzodiazepines (lorazepam) vs antipsychotics (haloperidol) for treatment of delirium in non-ICU settings

Benzodiazepines (lorazepam) vs antipsychotics (haloperidol) for treatment of delirium in non-ICU settings

Patient or population: adult AIDS patients with delirium
Settings: general medical wards
Intervention: benzodiazepine (lorazepam)
Comparison: antipsychotic (haloperidol)

Anticipated absolute effects* (95%
CI)

Outcomes

Risk with an-
tipsychotics
(haloperidol)

Risk with Benzo-
diazepines (lo-
razepam)

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Length of delirium
episode

See comment See comment See comment See comment See comment Outcome not reported

Severity of delirium
DRS, higher = worse
Follow-up: end of treat-
ment

Mean was 11.64 MD 5.36 high-
er (0.01 lower to
10.73 higher)

- 17
(1 study)

⊕⊝⊝⊝

very low1,2
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Any adverse event
ESRS, higher = worse

Follow-up: baseline to
maintain (no details re-
ported)

Mean was5.54 MD 6.66 high-
er (1.53 lower to
14.85 higher)

- 17
(1 study)

⊕⊝⊝⊝

very low1,2

ESRS: subjective questionnaire of parkin-
sonian symptoms; an objective examination
of parkinsonism, dystonia, and dyskinetic
movements; and a clinical global impression
of tardive dyskinesia. The objective parkin-
sonism subscale includes ratings of tremor,
akathisia, expressive automatic movements,
bradykinesia, rigidity, gait and posture, and
sialorrhoea. The maximum total score for this
subscale is 108.

Length of hospital ad-
mission

See comment See comment See comment See comment See comment No studies reported this outcome, so there is
no evidence to support or refute benefits of
the intervention.

Mortality from all caus-
es
Follow-up: 1 week after
completing the protocol

182 per 1000 333 per 1000

(62 to 1000)

RR 1.83

(0.34 to 9.92)

17
(1 study)

⊕⊝⊝⊝

very low1,2

 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
AIDS: acquired immune deficiency syndrome CI: confidence interval; DRS: delirium rating scale; ICU: intensive care unit; MD: mean difference; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of effect, but there is a possibility that it is sub-
stantially different.
Low certainty: our confidence in the effect estimate is limited; the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate; the true effect is likely to be substantially different from the estimate of effect.

1 Downgraded by one level due to risk of bias: high risk for attrition and other bias
2 Downgraded by two levels due to imprecision: very small sample size and wide CIs
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B A C K G R O U N D

Description of the condition

Delirium is a clinical syndrome characterised by the rapid onset
of fluctuating confusion, inattention and reduced awareness
of the environment, with an underlying organic or metabolic
cause. DiFerent areas of cognition can be aFected, e.g. memory,
orientation, language, and perception (APA 2013). There are
three major types of delirium: hypoactive, hyperactive, and
mixed. Hypoactive delirium is characterised by decreased
responsiveness, withdrawal, and apathy, whereas hyperactive
delirium is characterised by agitation, restlessness, and emotional
lability (excessive emotional reactivity associated with frequent
changes or swings in emotions and mood) (Meagher 2000). Delirium
occurs across healthcare settings and populations, but is especially
common in medical and surgical patients, with even higher rates in
intensive care units (ICUs) and palliative care services. A systematic
review by Siddiqi 2006 found delirium was present in 10% to 30%
of general hospital admissions, rising to over 33% among general
medical patients. Following coronary artery bypass graQing in the
elderly, the incidence has been reported as 33.6% (Santos 2004),
and following hip fracture the overall prevalence is 43% to 61%
(Holmes 2000).

The diagnosis of delirium is usually based on observation of the
patient and on information obtained from the nursing staF or
caregivers. The American Psychiatric Association recommends that
delirium assessment in clinical practice is best achieved when
medical diagnosis is supplemented with observational assessment
tools (Maldonado 2008). More than 24 delirium instruments have
been used in published studies (Inouye 2014). The Diagnostic and
Statistical Manual of Mental Disorders (DSM) criteria remain the
diagnostic gold standard for a diagnosis of delirium (Radtke 2008).

Risk factors for delirium include older age, pre-existing cognitive
impairment, major surgery, disruption of the circadian rhythm,
malnutrition, sleep deprivation, social isolation, physical restraint,
dehydration, sensory deprivation, and use of certain medications
(NICE 2010). The mechanisms and risk factors for delirium diFer
between ICU and non-ICU patients. ICU patients have a greater
number of risk factors for delirium (e.g. sedatives and analgesics
to facilitate mechanical ventilation (Girard 2009; Pandharipande
2006; Pandharipande 2008). However, age is a stronger predictor
of delirium in non-ICU than in ICU patients (Van Rompaey 2008).
Hence, the most eFective prevention and treatment strategies may
diFer between ICU and non-ICU settings.

Delirium has been linked to poor outcomes, including increased
hospital mortality and length of stay, leading to a considerable
burden on caregivers or healthcare services, a higher likelihood
of death, functional disability, and dementia aQer discharge (Buss
2007; Ely 2004; Leslie 2008; Lin 2004; Milbrandt 2004; Pisani 2009;
Shankar 2014). Among non-ICU patients, hyperactive delirium has
been associated with a better prognosis than hypoactive delirium
(O'KeeFe 1999).

It is important to try to prevent delirium by addressing modifiable
risk factors. A recent Cochrane Review of interventions to
prevent delirium in non-ICU settings found evidence, based on
a meta-analysis of seven randomised controlled trials (RCTs),
that nonpharmacological, multi-component interventions can
reduce delirium incidence, with an overall reduction in the

risk of delirium of about 30% compared with usual care
(Siddiqi 2016). Once delirium is established, its management
should address both the underlying causes and the symptoms.
Identification and treatment of the precipitating cause is of
prime importance because treatment and reversal of that
cause will help in early resolution of delirium, leading to a
better outcome (Meagher 2011). Current critical care guidelines
recommend, first and foremost, the use of nonpharmacological
strategies in both the prevention and treatment of delirium
(Barr 2013). Nonpharmacological approaches involve addressing
multiple risk factors in a systematic manner together with
education and environmental manipulation. They typically involve
a multidisciplinary team of nurses, therapists, trained volunteers,
and geriatricians. Nonpharmacological strategies for preventing
and treating delirium may include: early mobilisation and re-
orientation of the patient; ensuring eFective communication and
considering involving family, friends, and carers to help with this;
engagement in social activities; normalisation of the sleep-wake
cycle; establishment of a good diet and hydration; and adequate
oxygen delivery (Bucerius 2004; NICE 2010; O'Mahony 2011; Siddiqi
2007).

Pharmacological interventions may augment these approaches
and they are currently used widely in clinical practice to manage
the symptoms of delirium. However, the evidence to support this
is limited and practice varies. Medications currently used in clinical
practice are mainly benzodiazepines and antipsychotic drugs (AGS
2015; Young 2010), but their use is controversial because of the lack
of evidence of their eFectiveness and potential for harm (Neufeld
2016; Schrijver 2015; Siddiqi 2016). Current guidelines from the
National Institute for Health and Care Excellence (NICE) do not
support use of benzodiazepines because of an absence of evidence
(NICE 2010). This was also the conclusion of an earlier systematic
review, which found no adequately controlled trials to support the
use of benzodiazepines in the treatment of delirium not related
to alcohol withdrawal in hospitalised patients (Lonergan 2009). A
recent meta-analysis found that antipsychotic medications were
eFective for the treatment of delirium in ICU or non-ICU patients
(Kishi 2016). The Clinical Practice Guideline for Postoperative
Delirium in Older Adults recommends that antipsychotics are used
at the lowest eFective dose for the shortest possible duration
to treat patients who are severely agitated or distressed, and
are threatening substantial harm to self or others, or both. It
also recommends that, in these circumstances, benzodiazepines
should not be used as a first-line treatment, except when they are
specifically indicated (including, but not limited to, treatment of
alcohol or benzodiazepine withdrawal) (AGS 2015). Some reports
have stated that benzodiazepines may actually contribute to the
development of delirium in ICU patients (Barr 2013; Pandharipande
2006). Current guidelines also associate use of benzodiazepines
with increased postoperative delirium (AGS 2015).

Description of the intervention

Benzodiazepines are a class of psychoactive drugs that enhance
the eFect of the neurotransmitter (a chemical substance, such as
norepinephrine, acetylcholine, or dopamine, that transmits nerve
impulses across a synapse) gamma-aminobutyric acid (GABA)
at the GABA-A receptor, resulting in sedative, hypnotic (sleep-
inducing), anxiolytic (anti-anxiety), anticonvulsant, and muscle
relaxant eFects. They are used for the treatment of anxiety
disorders, sleep disorders, and seizures (Dold 2012). They are
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also recommended for controlling severely agitated behaviour in
the hospital emergency department or in psychiatric inpatient
settings, where evidence suggests that they are at least as eFective
as antipsychotic drugs (NICE 2005). Benzodiazepines have been
eFective in treating delirium due to alcohol withdrawal (Mayo-
Smith 1997). One systematic review reported that benzodiazepines
exercised a protective function against alcohol withdrawal
symptoms, but their eFicacy for non-alcohol withdrawal-related
delirium has not been established (Amato 2010).

Most benzodiazepines are administered orally; however, they
can also be given intravenously, intramuscularly, or rectally. The
benzodiazepine family is large and includes drugs with diFerent
metabolic characteristics. Benzodiazepines may be categorised
as short-, intermediate-, or long-acting (e.g. short-acting with
an elimination half-life of less than six hours and long-acting
with an elimination half-life of more than 24 hours) (Dold
2012). Long-acting benzodiazepines or those with long-acting
active metabolites, such as diazepam and chlordiazepoxide, are
oQen prescribed for alcohol withdrawal or for anxiety, where
constant dose levels are required throughout the day. Short-acting
and intermediate-acting benzodiazepines are oQen preferred for
treatment of insomnia (Page 2002; Shorter 2005).

The adverse eFects experienced most frequently are drowsiness,
dizziness, and problems with concentration. 'Paradoxical eFects'
may occur, including irritability, impulsivity, and seizures.
Respiratory depression is a rare but very severe adverse eFect of
benzodiazepines in short-term treatment (Dold 2012; Woods 1992).
Importantly, benzodiazepines themselves can actually cause or
worsen delirium. For example, benzodiazepine use may be a risk
factor for the development of delirium in adult ICU patients (Barr
2013).

How the intervention might work

The mechanism of action of benzodiazepine mainly involves
enhancement of the eFect of the inhibiting neurotransmitter GABA,
which results in sedative, anti-anxiety eFects. The usefulness of
benzodiazepines in the management of symptoms of delirium may
be greatest in those patients who require significant sedation,
are undergoing alcohol or benzodiazepine withdrawal, or where
antipsychotics are contraindicated (e.g. in Parkinson's disease or
neuroleptic malignant syndrome - a rare but dramatic condition
that occurs in severely ill patients being treated with high-potency
antipsychotics (neuroleptics); symptoms include diaphoresis,
muscle rigidity, and hyperpyrexia) (Inouye 2006; Kostas 2013).

Why it is important to do this review

Delirium is a very common condition associated with significant
morbidity, mortality, and costs. There is uncertainty about the
eFicacy of pharmacological treatment strategies. Benzodiazepines
have been eFective in treating delirium due to alcohol withdrawal
and, in practice, are prescribed for patients with delirium due
to other causes. This Cochrane Review aims to find the best
evidence related to the eFicacy and safety of benzodiazepines for
the treatment of non-alcohol withdrawal-related delirium in non-
ICU settings.

O B J E C T I V E S

To determine the eFectiveness and safety of benzodiazepines in
the treatment of delirium (excluding delirium related to alcohol or
benzodiazepines withdrawal) in all settings other than ICUs.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) and quasi-RCTs
(those in which the method of allocation to treatment is known but
is not strictly random, e.g. sequence generated by alternation, date
of birth, or case record number), including those that used an open-
label study design.

Types of participants

We included studies of adult patients (aged 18 or older) with
delirium due to causes other than benzodiazepine or alcohol
withdrawal. The diagnosis of delirium must have been made
using any edition of the Diagnostic and Statistical Manual of
Mental Disorders (DSM) (APA 1980; APA 1987; APA 1994; APA
2000; APA 2013), or the International Statistical Classification of
Diseases and Related Health Problems (ICD)-10 criteria (WHO
1993), or a diagnostic tool validated against these, e.g. confusion
assessment method (CAM) (Inouye 1990), or delirium rating scale
(DRS) (Trzepacz 1988). Participants could have been treated in
any setting other than ICUs, including medical and surgical wards,
palliative care facilities, nursing homes, and other long-term care
facilities.

Types of interventions

We included trials that assessed the eFect of benzodiazepines, of
any dosage and administered by any route, compared with placebo.

We also included head-to-head comparisons of benzodiazepines
with another drug intended to treat delirium (e.g. antipsychotic,
cholinesterase inhibitor).

Included trials could have involved nonpharmacological
management strategies, provided we could extract data from
groups that diFered only in exposure to benzodiazepines and
placebo or other comparator medication.

Types of outcome measures

Primary outcomes

1. The length of delirium episode (defined as the time from which
it was first identified to when it was first resolved, measured in
days).

2. Severity of delirium (we anticipated that this may have been
measured diFerently in diFerent trials. Where possible, we used
the highest severity recorded. If this was not available, other
measures of severity were used. Symptom severity may have
been measured using any validated scale, e.g. the DRS (Trzepacz
1988), the Memorial Delirium Assessment Scale (Breitbart 1997),
or the Delirium Index (McCusker 1988)).

3. Any adverse event (counted as the number of participants who
experienced at least one adverse event).
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Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

9

https://archie.cochrane.org/sections/documents/view?version=z1606120441124946952465903541156%26format=REVMAN#REF-Inouye-1990


Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Secondary outcomes

1. Length of hospital admission.

2. Mortality from all causes (e.g. 15-day, 30-day, and other based
on reports by study authors).

3. Discharge (e.g. to care home).

4. Readmission to hospital.

5. Use of physical restraints.

6. Individual side eFects, such as falls and injuries, pressure sores,
depression, disinhibition, hypotension, suppressed breathing,
nausea and changes in appetite, blurred vision.

Search methods for identification of studies

To identify studies for inclusion, we developed detailed search
strategies for each electronic database.

Electronic searches

We searched ALOIS (www.medicine.ox.ac.uk/alois), which is
the Cochrane Dementia and Cognitive Improvement Group's
Specialized Register on 10 April 2019.

The Information Specialists of the Cochrane Dementia and
Cognitive Improvement Group maintain ALOIS, which contains
dementia and cognitive improvement studies identified from the
following sources.

1. Monthly searches of a number of major healthcare databases:
MEDLINE, Embase, CINAHL, PsycINFO, and LILACS.

2. Monthly searches of a number of trial registers: the metaRegister
of Controlled Trials; the Umin Japan Trial Register; the
World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) portal (which covers ClinicalTrials.gov;

ISRCTN; the Chinese Clinical Trials Register; the German Clinical
Trials Register; the Iranian Registry of Clinical Trials; and the
Netherlands National Trials Register, plus others).

3. Quarterly search of the Cochrane Library’s Central Register of
Controlled Trials (CENTRAL).

4. Six-monthly searches of a number of grey literature sources: ISI
Web of Knowledge Conference Proceedings;

We ran additional separate searches in many of the above sources
to ensure that the most up-to-date results were retrieved. The
sources searched and the search strategies used can be seen in
Appendix 1.

Searching other resources

We checked the reference lists of all included studies for further
potentially eligible studies.

Data collection and analysis

Selection of studies

Two review authors (YL and RZ) independently screened the titles
and abstracts of all citations identified by the search strategy, and
coded studies as either 'retrieve' or 'do not retrieve'. We obtained
the full text of any citation that might have been potentially
eligible for inclusion. AQer we excluded duplicate articles, we
independently examined all full-text articles to identify which met
the inclusion criteria. We independently recorded the reason for
exclusion of articles aQer full-text assessment in a Characteristics of
excluded studies table. We resolved disagreements by a consensus
meeting between the three review authors (YL, RZ, and JM). We
presented the study selection process in a PRISMA diagram (Figure
1).
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Figure 1.   Study flow diagram

 
Data extraction and management

We used an electronic data extraction form to extract information
on source, eligibility, methods, participants, intervention,
comparator, outcomes, results, and miscellaneous notes,
according to the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). Additionally, we extracted details
of the funding source, declarations of interest of the primary
investigators, and the methods used to control possible conflicts
of interests. Two review authors (NL and WM) pre-tested the form
using two studies. We adapted it thereaQer, if necessary.

Two review authors (YL and NL) independently assessed each
included study and extracted data. We resolved disagreements by
consensus or by involving a third review author (JM). One review
author (YL) transferred data into Review Manager 5 (RevMan 5)
(RevMan 2014). Another review author (JM) double-checked that
study characteristics and outcome data were entered correctly by
comparing the data presented in the systematic review with the
study reports.

Assessment of risk of bias in included studies

Two review authors (YL and NL) independently examined the
methodological quality of the included trials using the criteria
as described in the Cochrane Handbook for Systematic Reviews
of Interventions (Higgins 2011). We resolved disagreements by
discussion. We consulted a third review author (JM) to make a final
consensus decision.

We assessed the risk of bias separately for diFerent domains,
including the following.

1. Random sequence generation.

2. Allocation concealment.

3. Blinding of participants and personnel.

4. Blinding of outcome assessors.

5. Incomplete outcome data.

6. Selective reporting.

7. Other biases.
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We classified the risk of bias in each domain as either low, high, or
unclear risk of bias and also assigned an overall risk of bias to each
study.

1. Low risk: describes studies where all domains are considered to
be at low risk of bias.

2. High risk: describes studies where one or more domains are
considered to be at high risk of bias.

3. Unclear risk: describes studies where one or more domain(s)
have unclear risk of bias.

Upon completion of the 'Risk of bias' assessments, we generated a
'Risk of bias' graph and 'Risk of bias' summary figure using RevMan
5 (RevMan 2014).

Measures of treatment e<ect

We used risk ratios (RRs) with 95% confidence intervals (CIs)
as measures of treatment eFect for dichotomous outcomes. We
expressed findings for continuous outcomes in terms of mean
diFerences (MDs) and 95% CI or standardised mean diFerences
(SMDs) for continuous outcomes if the included studies used
diFerent scales to measure the same outcome. We planned to use
the hazard ratio (HR) for time-to-event data.

Unit of analysis issues

Individual participants were the unit of analysis. One trial (Breitbart
1996) had two active comparators. In this case, we compared the
benzodiazepine to each comparator intervention separately (see
DiFerences between protocol and review).

Dealing with missing data

As far as possible, we tried to analyse data on an intention-to-treat
basis in which all randomised participants were analysed in the
groups to which they were originally assigned. If the authors of
the primary study had imputed missing data, then we planned to
analyse the imputation method to establish if it was likely to lead
to serious bias. If fewer than 50% of the data had been imputed,
we would present and use these data and report the imputation
method used. When assessing the risk of bias due to missing data,
we considered the amount of missing data, its distribution across
intervention groups, and its causes.

Assessment of heterogeneity

We explored the clinical heterogeneity across studies based on
diFerences in the characteristics of participants, interventions,
comparators and outcomes. In addition, we looked for diversity
across studies regarding variability of study design, risk of bias, or
methods and frequency of rating delirium. Where we considered
data suitable for pooling, we planned to evaluate statistical

heterogeneity using the I2 statistic and the Chi2 test of homogeneity
with P < 0.05 indicative of heterogeneity.

Assessment of reporting biases

We did not use a funnel plot to assess publication bias because of
the insuFicient number of studies.

Data synthesis

We conducted separate data analyses for comparisons of
benzodiazepines with placebo and with other drugs individually.

We were unable to conduct any meta-analyses because no
comparison was made in more than one study.

Subgroup analysis and investigation of heterogeneity

Data were available for two studies that were not combined in
a meta-analysis. As a result, investigations of heterogeneity and
subgroup analysis were not feasible.

Sensitivity analysis

We planned to perform sensitivity analyses to test the robustness of
our conclusions throughout the review process by performing the
following:

1. Excluding trials at high risk of bias on any one domain;

2. Contrasting the pooled eFects between studies that used
diFerent validated scales, where SMD was used for continuous
outcomes.

However, a sensitivity analysis was not feasible due to insuFicient
data.

'Summary of findings' table

We used the GRADE (Grades of Recommendation, Assessment,
Development and Evaluation) approach to assess the certainty
of the supporting evidence behind each estimate of treatment
eFect (Schünemann 2011). Certainty is defined as the degree
of confidence that can be placed in the estimates of treatment
benefits and harms. There are four possible ratings: high, moderate,
low, and very low. Rating evidence as high-certainty implies that
we are very confident that the true eFect lies close to that of
the estimate of the eFect. A rating of very low-certainty implies
that we have very little confidence in the eFect estimate; the true
eFect is likely to be substantially diFerent from the estimate of
eFect. The GRADE approach rates evidence from RCTs that do
not have serious limitations as high-certainty. However, several
factors can lead to the downgrading of the evidence to moderate,
low, or very low. The degree of downgrading is determined
by the seriousness of these factors: study limitations (risk of
bias); inconsistency; indirectness of evidence; imprecision; and
publication bias (Guyatt 2008; Higgins 2011). We presented the
following results in the 'Summary of findings' tables, which were
created using GRADEproGDT soQware (GRADEpro GDT 2014).

• Length of delirium episode

• Severity of delirium

• Any adverse event

• Length of hospital admission

• Mortality from all causes

R E S U L T S

Description of studies

See Characteristics of included studies and Characteristics of
excluded studies.

Results of the search

The results of the search are outlined in a PRISMA diagram
(Figure 1). The initial search resulted in the identification
of a total of 3649 references from databases. We identified
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15 additional references through other sources. AQer de-
duplication, 2981 unique references remained. A total of 2359
references were excluded during a first assessment performed
by the Cochrane Dementia and Cognitive Improvement Group
information specialist. We excluded an additional 600 references
upon inspection of the titles and abstracts. We retrieved 22 full-
text articles describing 22 studies, 20 of which were excluded (see
Excluded studies), leaving two eligible studies for inclusion (see
Included studies). We identified no eligible ongoing trials.

Included studies

In this review, we included two randomised controlled trials (not
industry-funded), with a total of 88 participants, which were
published in 1996 (Breitbart 1996) and 2017 (Hui 2017) and
which were conducted in New York and Texas USA, respectively
(Characteristics of included studies).

Participants

In Breitbart 1996, the 30 participants were medically hospitalised
patients with a diagnosis of acquired immune deficiency syndrome
(AIDS). All participants also had delirium according to DSM-III-R
criteria, with a score of 13 or above on the DRS. The participants
had a mean age of 39.2 years (SD = 8.8, range = 23 to 56). Patients
in this trial had multiple medical complications, and the context
and course of the delirium episode varied between patients. The
most common comorbidities were haematologic and metabolic
disorders and infectious diseases; there were no diFerences
between the groups in the number of medical complications or
in the severity of these complications. There were also no clear
diFerences between the groups in terms of age, education, or
Karnofsky scores (estimates of functional ability, ranging from the
ability to perform normal activities to total dependence).

In Hui 2017, the 58 participants were in an acute palliative care unit
due to advanced cancer, had a DSM-IV-TR diagnosis of delirium,
and were receiving scheduled treatment with haloperidol. The
mean age of the participants was 65 years (range 43 to 90)
in the lorazepam group and 63 years (range 30 to 88) in the
placebo group. Participants’ mean score was 1.6 points (SD =
0.6) on the Richmond Agitation-Sedation Scale (RASS) prior to
medication administration, meaning that the participants in this
trial all had hyperactive or mixed delirium. All participants were
receiving scheduled haloperidol dosages of 1 mg to 8 mg per
day. Haloperidol was initiated at a dosage of 2 mg intravenously
every four hours with an additional 2 mg every hour as needed
for agitation. Participants who developed an episode of agitation
requiring rescue medication were randomised to receive lorazepam
or placebo as an adjuvant to haloperidol.

Interventions

In Breitbart 1996, hospitalised patients diagnosed with AIDS
were assigned to treatment with haloperidol, chlorpromazine,
or lorazepam, administered either orally or intramuscularly. The
initial dosages were haloperidol 0.25 mg/hour orally or 0.125
mg/hour intramuscularly, chlorpromazine 10 mg/hour orally or 5
mg/hour intramuscularly, and lorazepam 0.50 mg/hour orally or
0.20 mg/hour intramuscularly. Each participant with delirium was
evaluated hourly with the DRS and the Extrapyramidal Symptom
Rating Scale. If the participant's score on the DRS was still 13 or
greater, the next level dose of the study drug was administered.
If the participant was asleep, calm, and not hallucinating or

had scored 12 or below on the DRS, a maintenance dose was
started on day 2, which was equal to one-half of the first 24-
hour dose requirement and was given twice a day. The treatment
protocol was up to 6 days. The study authors became 'suFiciently
concerned with the occurrence of adverse eFects' to terminate
the lorazepam arm of the trial before the trial was complete.
Participants recruited subsequently were randomised to either the
haloperidol or chlorpromazine treatment groups.

In Hui 2017, patients with advanced cancer were randomised to
receive either lorazepam or placebo in the event of an episode of
agitation, defined as a Richmond Agitation-Sedation Scale (RASS)
score of 2 or more over the past 24 hours, despite receiving
scheduled haloperidol. A single dose of 3 mg of lorazepam in
25 mL of 0.9% normal saline solution or identically appearing
placebo was infused intravenously over 1.5 minutes. Participants
in both groups also received 2 mg of haloperidol intravenously
immediately aQerwards. The timing of the primary outcome was 8
hours from when the blinded study medication was administered.
The median overall survival was 73 hours (95% CI 49 to 106 hours),
with a median follow-up of 164 hours (95% CI 92 to 195 hours).

Outcomes

Both trials reported some of our outcomes of interest. Breitbart
1996 monitored eFicacy using the DRS, cognitive status based on
the Mini-Mental State Examination (MMSE), and early terminations
and side eFects, including oversedation, disinhibition, ataxia,
increased confusion and extrapyramidal side eFects measured with
the Extrapyramidal Symptom Rating Scale (ESRS) at baseline, on
day 2 and at the end of treatment. In Hui 2017, the severity of
delirium was assessed with the Memorial Delirium Assessment
Scale (MDAS) at baseline, 2, 4, and 8 hours. This trial also reported
several secondary outcomes included in this review, including
length of hospital admission, mortality from all causes, number of
participants discharged alive from the acute palliative care unit,
and individual side eFects assessed by the Udvalg for Kliniske
Undersøgelser (UKU) or the Edmonton Symptom Assessment
System (ESAS).

Excluded studies

We excluded 20 studies (see the Characteristics of excluded studies
tables):

1. Ten studies were not randomised controlled trials (Chantelau
1980; GouFier 1980; Menza 1988; Mittal 2017; Pourcher 1994;
Sobcyzk 1980; Sroczynski 1974; Stachowiak 1981; Toselli 1969;
Wasilewski 1995).

2. In three studies, the participants were not diagnosed with
delirium (Ferraz Gonçalves 2016; Modell 1985; Yu 2017).

3. In two studies, the participants were in an ICU setting (Linev
2017; Thompson 1975)

4. In three studies, the participants were treated for alcohol abuse
or withdrawal (Brown 1972; Kramp 1978; Welbel 1982)

5. The other two studies did not meet the inclusion criteria of
this review: Rydzyński 1979 was a research study on drug
mechanism of action; Tahir 2012 was a letter to the editor
commenting on an article that was not relevant to our review.
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Risk of bias in included studies

For details of the 'Risk of bias' assessments for each study and the
reasons for each rating, please see the Characteristics of included

studies tables. A summary of our 'Risk of bias' judgments by
study and domain (sequence generation, allocation concealment,
blinding, incomplete data, and selective reporting) is presented in
Figure 2 and Figure 3.
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Figure 2.   Figure 2: Risk of bias summary: review authors' judgements about each risk of bias item for each included
study.
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Figure 3.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

Breitbart 1996 did not provide any detailed information about the
randomisation method or allocation concealment and was rated as
unclear risk of selection bias.

Hui 2017 used a web-based simple randomisation procedure and
allocation was concealed by using a secured web site that was only
accessible to the study pharmacist. We therefore considered the
risk of selection bias to be low.

Blinding

Breitbart 1996 stated that the trial was "double-blind". However,
we did not find detailed information describing which participants
were blinded or the manner in which they were blinded.
Therefore, we rated this trial as being at unclear risk of
performance and detection bias. Hui 2017 reported that the
research staF conducting study assessments, bedside nurses,
attending physicians, participants, and caregivers were blinded
to the allocation of the study medication and study outcomes.
Furthermore, to ensure proper blinding, the study also reported
that a separate clinical nurse administered the study medication
rather than the bedside nurse who conducted the RASS score
assessment. Therefore, we considered this trial to be at low risk of
performance and detection bias.

Incomplete outcome data

Breitbart 1996 reported that five participants died (two in the
haloperidol group, two in the chlorpromazine group, one in the
lorazepam group) within eight days of initiation of the protocol,
without reporting the cause of death. The authors reported that
some cases of delirium occurred within the context of major organ
system failure or during the dying process, which limited the
eFectiveness of treatment. In addition, due to the diFerent attrition
numbers from an already limited number of trial subjects, the study
was rated at high risk of attrition bias.

Hui 2017 reported that a modified intention-to-treat analysis
including only participants who had begun the study intervention
was specified a priori because of the nature of the study population.
The trial transparently reported the numbers of participants
leaving the study as well as the reasons (10.3% were lost to follow-
up prior to completion of administration of the study medication).
Outcome data were missing for both intervention groups, and the
reasons for these absent data were reported and balanced across
the groups. Therefore, we considered this trial to be at low risk of
attrition bias.

Selective reporting

We rated both trials as having a low risk of bias
on this domain because both presented all outcomes
specified in the methods sections of the paper. We
also checked the outcomes reported by Hui 2017 against
the trial registry entry (https://www.clinicaltrials.gov/ct2/show/
NCT01949662?term=NCT01949662&rank=1#outcome measures).

Other potential sources of bias

The randomisation procedure of Breitbart 1996 changed midway
through the study. Namely, the lorazepam group was removed from
the study due to treatment-limiting adverse side eFects. Therefore,
we considered this trial to be at high risk of other bias.

Hui 2017 declared that the authors had no conflicts of interest. We
did not find any other obvious bias and therefore rated this domain
at low risk of bias.

E<ects of interventions

See: Summary of findings for the main comparison
Benzodiazepines (lorazepam) vs placebo for treatment of delirium
in non-ICU settings; Summary of findings 2 Benzodiazepines
(lorazepam) vs antipsychotics (chlorpromazine) for treatment
of delirium in non-ICU settings; Summary of findings 3
Benzodiazepines (lorazepam) vs antipsychotics (haloperidol) for
treatment of delirium in non-ICU settings
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1. Benzodiazepines (lorazepam) versus placebo

Only one study provided data for this comparison (Hui 2017).
The study was conducted in a very specific patient population
(patients with advanced cancer receiving terminal care). Using
GRADE methods, we considered the certainty of evidence for all
outcomes to low due to very serious concern about imprecision
(the sample size was very small and confidence intervals around
all results were wide) (see Summary of findings for the main
comparison).

Participants began the study receiving haloperidol and were
subsequently randomised to either lorazepam or placebo,
administered in addition to haloperidol.

1.1 Severity of delirium (assessed with MDAS, higher = worse)

Due to imprecision in the result, we are unable to determine
whether there is a clinically important diFerence between groups
in this outcome measured within a time period of eight hours (MD
2.10, 95% CI -0.96 to 5.16; participants = 50; Analysis 1.1; low-
certainty evidence).

1.2 Length of hospital admission (days)

Due to imprecision in the result, we are unable to determine
whether there is a clinically important diFerence between groups
in this outcome (MD 0.00, 95% CI -3.45 to 3.45; participants = 58;
Analysis 1.2; low-certainty evidence).

1.3 Mortality from all causes

Due to imprecision in the result, we are unable to determine
whether there is a clinically important diFerence in this outcome
measured within a time period of eight hours (RR 0.33, 95% CI 0.04
to 3.02; participants = 58; Analysis 1.3; low-certainty evidence).

1.4 Discharged (alive from the acute palliative care unit)

Due to imprecision in the result, we are unable to determine
whether there is a clinically important diFerence in this outcome
(RR 1.29, 95% CI 0.55 to 2.99; participants = 58; Analysis 1.4; low-
certainty evidence).

1.5 Individual side e+ects (measured with UKU, higher = worse)

Eight neurologic symptoms (akathisia, dystonia, epileptic seizures,
hyperkinesia, hypokinesia or akinesia, paraesthesia, rigidity,
tremor) were documented using the UKU adverse eFects rating
scale at baseline and on day 3. Each item was assigned a score from
0 (absent) to 3 (most severe) based on symptom severity of the last
three days. The number of participants with an increased level of
symptom severity on day 3 versus baseline were reported.

No participants reported any worsening of dystonia, epileptic
seizure, paraesthesia, rigidity, or tremor in either treatment group.
Some participants in both groups reported worsening of akathisia,
hyperkinesia and hypokinesia/akinesia, but due to imprecision,
we were unable to determine whether there were between-group
diFerences (akathisia: RR 2.81(95% CI 0.33 to 24.16; participants =
31); hyperkinesia: RR 0.47 (95% CI 0.05 to 4.65; participants = 31);
hypokinesia or akinesia: RR 0.70 (95% CI 0.19 to 2.63; participants =
31); all low-certainty evidence (Analysis 1.5).

1.6 Individual side e+ects (measured with ESAS, higher = worse)

Individual side eFects measured with ESAS were anxiety, appetite,
depression, drowsiness, fatigue, feeling of well-being, nausea, pain,
shortness of breath and sleep. For all outcomes, results were
imprecise and certainty in eFect estimates was low; we were unable
to identify any clinically important diFerences between groups
(Analysis 1.6).

Hui 2017 did not report other outcomes of interest to this review,
including the length of the episode of delirium, any adverse event,
readmission to the hospital, and use of physical restraints.

2. Benzodiazepines (lorazepam) versus chlorpromazine

Only one study provided data for this comparison (Breitbart 1996).
The certainty of evidence for the reported outcomes was very low
due to study limitations and imprecision (very small sample size
and wide CIs) (see Summary of findings 2).

2.1 Severity of delirium (assessed with DRS, higher = worse)

The certainty of the evidence is very low. Therefore, it is uncertain
whether there is a diFerence between groups on this outcome (day
two aQer treatment: MD 5.22, 95% CI 0.35 to 10.09; at the study
endpoint: MD 5.15, 95% CI -0.26 to 10.56; participants = 19; Analysis
2.1).

2.2 Any adverse events (measured with ESRS, higher = worse)

The certainty of the evidence is very low. Therefore, it is
uncertain whether lorazepam and chlorpromazine diFer on
this outcome (MD 7.12, 95% CI -0.43 to 14.67; participants =
19; Analysis 2.2). However, Breitbart 1996 found that all six
participants who received lorazepam developed treatment-limiting
side eFects, including oversedation, disinhibition, ataxia, and
increased confusion, leading to either a refusal to take the drug or
a requirement to discontinue the drug.

2.3 Mortality from all causes

The certainty of the evidence is very low. Therefore, it is uncertain
whether there is a diFerence between groups on this outcome from
the initiation of the protocol to one week aQer its completion (RR
0.87, 95% CI 0.23 to 3.26; participants = 19; Analysis 2.3).

For this comparison, Breitbart 1996 did not report other predefined
outcomes in this review, including the length of the episode of
delirium, length of hospital admission, discharge, readmission to
the hospital, use of physical restraints, and individual side eFects.

3. Benzodiazepines (lorazepam) versus haloperidol

Only one study provided data for this comparison (Breitbart 1996).
The certainty of evidence for the reported outcomes was very low
due to study limitations and imprecision (very small sample size
and wide CIs) (see Summary of findings 3).

3.1 Severity of delirium (assessed with DRS, higher = worse)

The certainty of the evidence is very low. Therefore, it is uncertain
whether there is a diFerence between groups on this outcome (day
two aQer treatment: MD 4.85, 95% CI 0.03 to 9.67; at the study
endpoint: MD 5.36, 95% CI -0.01 to 10.73; participants = 17; Analysis
3.1).

Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care unit (Review)
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3.2 Any adverse events (measured with ESRS, higher = worse)

The certainty of the evidence is very low. Therefore, it is uncertain
whether lorazepam and haloperidol diFer on this outcome (MD
6.66, 95% CI -1.53 to 14.85; participants = 17; Analysis 3.2).
However, Breitbart 1996 found that all six participants who received
lorazepam developed treatment-limiting side eFects, including
oversedation, disinhibition, ataxia, and increased confusion,
leading to either a refusal to take the drug or a requirement to
discontinue the drug.

3.3 Mortality from all causes

The certainty of the evidence is very low. Therefore, it is uncertain
whether there is a diFerence between groups on this outcome from
the initiation of the protocol to one week aQer its completion (RR
1.83, 95% CI 0.34 to 9.92; participants = 17; Analysis 3.3).

For this comparison, Breitbart 1996 did not report other predefined
outcomes in this review, including the length of an episode of
delirium, length of hospital admission, discharge, readmission to
the hospital, use of physical restraints, and individual side eFects.

D I S C U S S I O N

Summary of main results

We identified two small studies to include in this review. One
study (Breitbart 1996) examined the eFicacy and side eFects of
benzodiazepines (lorazepam) for the treatment of delirium in adult
participants diagnosed with AIDS. The other study (Hui 2017)
focused on drug treatment of delirium in a palliative care setting,
comparing lorazepam with the antipsychotics chlorpromazine
and haloperidol. Agitated delirium is a common complication
encountered in patients undergoing end-of- life care for advanced
cancer and the focus of treatment is oQen the control of symptoms.

Because the two included studies diFered in terms of the setting,
participants, interventions, scales used to assess outcomes, and
study designs (e.g., duration, time points), we did not pool
any data, but presented results from each trial separately. The
certainty of evidence was rated as low or very low, and there
was very serious imprecision associated with eFect estimates for
all reported outcomes (severity of delirium, any adverse events,
length of hospital admission, mortality from all causes, discharges,
individual side eFects). However, Breitbart 1996 found that all
six participants who received lorazepam developed treatment-
limiting side eFects, including oversedation, disinhibition, ataxia,
and increased confusion, leading to either a refusal to take the drug
or a requirement to discontinue the drug.

Overall completeness and applicability of evidence

Delirium occurs in many diFerent patient populations across most
healthcare settings. Especially high rates have been identified in
patients undergoing palliative care, in elderly patients following
coronary artery bypass graQing, and in elderly patients diagnosed
with hip fractures. The two included studies in this review were
conducted in very specific populations which were not in general
medical or surgical settings. In one, the participants were patients
with advanced cancer close to the end of life, and in the other,
they were adult patients with AIDS (but excluding patients in
whom delirium appeared to be part of a terminal event, i.e. death
expected within 24 hours). We cannot assume that results would
apply to other populations at risk for delirium (such as post-

surgical patients, or geriatric patients). In addition, considering
that treatment advances for HIV since the 1990s have changed the
course of this disease, our findings are probably not applicable to
patients with AIDS today.

Both studies used lorazepam; no other benzodiazepines were
evaluated.

Most of our predefined review outcomes were not reported,
including the length of the episode of delirium, which was one of
our two primary eFicacy outcomes.

In summary, the current evidence base is small, incomplete and of
very limited applicability.

Quality of the evidence

The certainty of evidence was rated as low or very low across the key
outcomes of interest, including the severity of delirium, any adverse
event, length of hospital admission, and mortality. Downgrading of
the certainty of evidence was mainly due to imprecision (very small
sample sizes and very imprecise eFect estimates) and, in the case
of Breitbart 1996, also due to risks of bias. In addition, the end of
treatment time point was not well reported.

Potential biases in the review process

Although we endeavoured to include unpublished studies, we
cannot be sure whether other randomised studies have been
carried out or whether they have been published or disseminated
publicly. However, other potential biases in the review process
were minimised. Two review authors independently screened and
extracted data using prespecified data extraction forms, a process
that is intended to reduce bias in the review process.

Agreements and disagreements with other studies or
reviews

Current guidelines do not recommend the use of benzodiazepines
for the treatment of delirium (AGS 2015, NICE 2010). The National
Comprehensive Cancer Network clinical practice guideline
recommends a trial of benzodiazepines in patients whose agitation
does adequately respond to haloperidol (Levy 2017). Our findings
confirm a lack of evidence to support the administration of
benzodiazepines for the treatment of delirium in a non-ICU setting.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

There is insuFicient or no evidence either to support or reject
the routine use of benzodiazepines to treat delirium in a non-
ICU setting. There are no certain benefits and possible harms of
lorazepam compared to placebo, chlorpromazine or haloperidol.
Clinicians treating patients with benzodiazepines in this context
should be aware of the lack of evidence.

Implications for research

Further research should include older patients in general medical
and surgical settings, where delirium is most oQen treated.

It may be diFicult to convince human subjects committees to
approve such studies and for participants to consent to random
assignment, though well-conducted and adequately-powered

Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care unit (Review)
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RCTs of benzodiazepines are the best choices for this area. There
is also a need for high-quality prospective cohort studies of
benzodiazepines to treat delirium. Outcome measures should
be standardised by creating a core outcome set for delirium
treatment research, especially including safety data of specific
adverse events, and financial estimates of the costs of delirium to
health and social care systems, individuals and families.
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Methods Design: randomised, three-arm trial

Blinding: double-blind

Duration: duration was not specified. Authors reported the outcomes respectively based on the time of
baseline, day two and end of treatment.

Setting: St Luke's/ Roosevelt Hospital Center, New York, USA

Breitbart 1996 
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Participants Diagnosis: adult patients who met the case definition for AIDS of the Centers for Disease Control and
were undergoing treatment for acquired immune deficiency syndrome (AIDS)-related medical prob-
lems

N = 30.

Age: mean 39.2 years old (range 23 to 56).

Sex: 7 female, 23 male.

Race/ethnicity: 17 black, 8 Hispanic, 4 white, 1 Asian.

Inclusion criteria: medically hospitalised patients diagnosed with AIDS and who met DSM-III-R criteria
for delirium scoring 13 or greater on the Delirium Rating Scale (DRS)

Exclusion criteria: included known hypersensitivity to neuroleptics or benzodiazepines; presence of
neuroleptic malignant syndrome; concurrent treatment with neuroleptic malignant syndrome; con-
current treatment with neuroleptic drugs; seizure disorder; concurrent systemic chemotherapy for Ka-
posi's sarcoma; withdrawal syndrome of anticholinergic delirium for which a more specific treatment
was indicated; current or past diagnosis of schizophrenia, schizoaffective disorder, or bipolar disorder;
patients in whom delirium appeared to be part of a terminal event

Interventions 1. Lorazepam (n = 6)*: initial dose was lorazepam 0.50 mg/hour for oral and 0.20 mg/hour for intramus-
cular. Mean drug dose administered during the first 24 hours of treatment was lorazepam 3.0 mg. Av-
erage maintenance dosage was lorazepam 4.6 mg. Note: that this arm of the trial was terminated half-
way through due to 'treatment limiting' adverse events, and all remaining participants in this arm were
randomised to either chlorpromazine or haloperidol.

2. Chlorpromazine (n = 13): initial dose was chlorpromazine 10 mg/hour for oral and 5 mg/hour for in-
tramuscular. Mean drug dose administered during the first 24 hours of treatment was chlorpromazine
50.0 mg. Average maintenance dosage was chlorpromazine 36 mg.

3. Haloperidol (n = 11): initial dose was haloperidol 0.25 mg/hour for oral and 0.125 mg/hour for intra-
muscular. Mean drug dose administered during the first 24 hours of treatment was haloperidol 2.8 mg.
Average maintenance dosage was haloperidol 1.4 mg.

*Each participant with delirium was evaluated hourly with the DRS and the Extrapyramidal Symptom
Rating Scale (ESRS). If the patient's score on the DRS was still 13 or greater, the next level dose of study
drug was administered. If the patient was asleep, calm, and not hallucinating or had scored 12 or below
on the DRS, a maintenance dose was started on day two, and the maintenance dose was equal to one
half of the first 24-hour dose requirement, given in a twice a day regimen.

Outcomes Severity of delirium measured by DRS (a 10-item scale integrating DSM-III criteria designed to be used
by clinicians to identify delirium in the medically ill; items are rated on a Likert-type scale of 0 to 3 (ab-
sent - mild - moderate - severe));

Mortality from all causes;

Extrapyramidal side effects (measured using Extrapyramidal Symptom Rating Scale, ESRS)

— unable to use (not predefined in this review protocol);

Cognitive status measured by the Mini-Mental State (a score of 28 to 30 was rated as 0 (no deficits) on
item 6 of the Delirium Rating Scale, a score of 25 to 28 was rated as 1 (very mild deficits), a score of 20 to
24 was rated as 2 (focal deficits), a score of 15 to 19 was rated as 3 (significant deficits), and a score of 15
or less was rated as 4 (severe deficits)); Early termination/side effects (symptom checklist)

Notes Enrolment: quote: "patients were enrolled onto the study when they became delirious and met criteria
for treatment in the protocol during the 28-month data collection period."

Consent: quote: "since informed consent could not ethically be obtained from subjects once delirium
had developed, we devised a prospective research strategy in which only medically stable patients who
had the capacity to give informed consent were recruited. While many patients exhibited clinical evi-
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dence of AIDS-related dementia, only those who lacked the capacity to give informed consent were not
approached."

*When we performed the analyses, we created separate comparisons to compare lorazepam with each
of the other controls (chlorpromazine, haloperidol).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "Patients meeting criteria for delirium treatment were randomised by
the hospital pharmacy and treated in a double-blind fashion with one of the
three study drugs."

The paper mentioned "randomly assigned", but there was a lack of description
about the randomisation method.

Allocation concealment
(selection bias)

Unclear risk Allocation concealment was not described.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote "in a double-blind fashion", but no further information

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote "in a double-blind fashion", but no further information

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Five participants (two in the haloperidol group - 2/11, 18.1%; two in the chlor-
promazine group - 2/13, 15.4%; and one in the lorazepam group - 1/6, 16.7%)
lost to follow-up because they died within eight days of initiation of the proto-
col.

Selective reporting (re-
porting bias)

Low risk Results were reported for all stated outcomes.

Other bias High risk Quote "Midway through the study, it became apparent that all the patients
who received one of the study drugs developed treatment-limiting adverse
side effects. Consistent with hospital policy, the study pharmacist determined
which drug had been used to treat these patients. All of these patients had
been treated with lorazepam. Lonazepam was removed from the study at
that point. All subsequent patients were treated with the two remaining study
drugs in a randomized, double-blind procedure."

The randomisation procedure changed midway through the study.

Funding: The trial was supported by NIMH grant MH-45664. The paper report-
ed that "some of the authors of this publication are also working on these re-
lated projects: meaning-centred group psychotherapy for cancer survivors".

Declarations of interest: authors did not provide information regarding conflict
of interest.
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Blinding: double-blind

Duration: the timing of the primary outcome was eight hours from when the blinded study medication
was administered.

Setting: inpatient palliative care unit, University of Texas MD Anderson Cancer Center, Houston, Texas,
USA

Participants Diagnosis: cancer (including head and neck, breast, gastrointestinal, genitourinary, gynaecological,
haematological, respiratory). Most participants had metastatic cancer stage (n = 46), others locally ad-
vanced (n = 1) and recurrent or persistent (n = 11).

N = 58 (90 randomised patients*, 58 received the study medication)

Age: mean 65 years old (range 30 to 90)

Sex: 27 female, 31 male

Race/ethnicity: 44 white, 8 black, 2 Hispanic, 4 'other'

Inclusion criteria: adult patients who were 18 years or older with a diagnosis of advanced cancer in the
acute palliative care unit, and having a diagnosis of delirium according to the Diagnostic and Statisti-
cal Manual of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR), and had a history of agita-
tion according to a Richmond Agitation-Sedation Scale (RASS) score of two or more higher in the past
24 hours, despite receiving scheduled haloperidol of 1 mg to 8 mg per day (patients with hyperactive or
mixed delirium)

Exclusion criteria: patients with dementia; use of benzodiazepines or chlorpromazine within the past
48 hours; contraindications to neuroleptics; contraindications to benzodiazepines

Interventions 1. Lorazepam + haloperidol (n = 29): lorazepam (3 mg) given in addition to haloperidol (2 mg) intra-
venously upon the onset of an agitation episode

2. Placebo + haloperidol (n = 29): placebo given in addition to haloperidol (2 mg) intravenously upon
the onset of an agitation episode

All enroled participants immediately initiated a standardised open-label regimen with haloperidol (2
mg) every 4 hours intravenously and another 2 mg every hour as needed for agitation.

Once the participant met the threshold with RASS score two or higher, a single dose of 3 mg of lo-
razepam in 25 mL of 0.9% normal saline solution or identically appearing placebo (25 mL of 0.9% nor-
mal saline) was infused intravenously over 1.5 minutes. Participants in both groups then received 2 mg
of haloperidol intravenously afterwards. "All patients had at least two days of delirium with documen-
tation of agitation before starting the study intervention. The use of other medications and withholding
of scheduled haloperidol were permissible as per standard of practice according to the clinical judg-
ment of the attending physician and bedside nurse."

Outcomes The severity of delirium assessed with Memorial Delirium Assessment Scale (MDAS, range, 0 to 30; high-
er scores indicates greater severity);

Length of hospital admission: duration of stay in acute palliative care unit;

Mortality from all causes;

Discharged (alive from the acute palliative care unit);

Individual side effects: adverse symptoms measured using the Edmonton Symptom Assessment Sys-
tem (ESAS range, 0 to 10; higher scores indicate greater severity); adverse effects related to use of ben-
zodiazepines and antipsychotics measured using Udvalg for Kliniske Undersøgelser assessment (range
0 to 3; higher scores indicate greater severity);

Unable to use (not predefined in this review protocol)

Hui 2017  (Continued)

Benzodiazepines for treatment of patients with delirium excluding those who are cared for in an intensive care unit (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

26



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

RASS (Richmond Agitation-Sedation Scale) score, a validated 10-point numeric rating scale that ranges
from -5: unarousable to 4: combative); the use of any additional psychotropic agents during the first 8
hours after study medication administration and then daily until discharge; patient comfort perceived
by caregivers and bedside nurses daily (5-point Likert scale ranging from "strongly agree" to "strong-
ly disagree"); the recalled frequency of 6 delirium symptoms; the communication capacity perceived
by caregivers and bedside nurses assessed daily; overall survival from the time of study medication ad-
ministration

Notes "Because of the nature of the study population, 32 patients died or were discharged before requiring
the study medication."

Enrolment: occurred from February 11, 2014, to Jun 30, 2016. Data collection was completed in Octo-
ber 2016.

Consent: it was stated that "written surrogate consent was obtained from the medical power of attor-
ney or legal representative of included participants".

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk 1:1 ratio using web-based simple randomisation

Allocation concealment
(selection bias)

Low risk Quote: "Allocation was concealed by using a secured web site that was only
accessible to the study pharmacist, who then assigned patients to the study in-
tervention."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote: "Research staF conducting the study assessments, bedside nurses, at-
tending physicians, patients, and caregivers were blinded to the allocation of
the study medication and study outcomes throughout the entire study. To en-
sure proper blinding, a separate clinical nurse administered the study med-
ication instead of the bedside nurse who conducted the RASS score assess-
ments."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk As above

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Data available for n = 58 (n = 29 in each group from originally n = 90 ran-
domised). Because of the nature of the study population, many participants
died or were discharged before requiring the study medication. For these 58
participants in the primary analysis, six participants (6/58, 10.3%; three in each
group) were lost to follow-up prior to completion of 8 hours of study medica-
tion administration.

Selective reporting (re-
porting bias)

Low risk Results were reported for all stated outcomes. Authors detailed protocol
changes relating to study objectives, eligibility criteria and statistical analy-
sis. These have been provided fully in the supplementary section of their pub-
lished paper.

Other bias Low risk Funding: This study was supported by grant R21CA186000-01A1 from the Na-
tional Cancer Institute; a Mentored Research Scholar Grant in Applied and
Clinical Research (MRSG-14-1418-01-CCE) from the American Cancer Society
and the Andrew Sabin Family Foundation; grant P30CA016672 from the Na-
tional Institutes of Health Cancer Center; and grant R01CA200867 from the Na-
tional Institutes of Health. It was stated that "the funding sources were not in-
volved in the design and conduct of the study; the collection, management,
analysis, and interpretation of the data; the preparation, review, and approval
of the manuscript, and the decision to submit for publication".
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Declarations of interest: Quote: "All authors have completed and submitted
the ICMJE Form for Disclosure of Potential Conflicts of Interest and none were
reported."
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AIDS: Acquired Immune Deficiency Syndrome

DRS: Delirium Rating Scale

DSM-III-R: Diagnostic and Statistical Manual of Mental Disorders, Third Edition, Revision

DSM-IV-TR: Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision

ESAS: Edmonton Symptom Asessment System

ESRS: Extrapyramidal Symptom Rating Scale

MDAS: Memorial Delirium Assessment Scale

RASS: Richmond Agitation-Sedation Scale

 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Brown 1972 Patients treated for alcohol abuse or withdrawal

Chantelau 1980 Not randomised

All participants were given benzodiazepines.

Ferraz Gonçalves 2016 Patients were not diagnosed with delirium.

Study aim was to investigate the effect of midazolam for agitation control.

Gouffier 1980 Not randomised

Only one group in study

Kramp 1978 Patients treated for alcohol abuse or withdrawal

Linev 2017 ICU patients

Menza 1988 Not randomised

Mittal 2017 Not randomised

Retrospective study

Modell 1985 Patients were not diagnosed with delirium.

Pourcher 1994 Not randomised

Case report

Rydzyński 1979 The study of mechanism about action of flunitrazepam, not a clinical trial

Sobcyzk 1980 Not randomised

Retrospective study

Sroczynski 1974 Not randomised

Case-series report

Stachowiak 1981 Not randomised
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Study Reason for exclusion

Case-series report

Tahir 2012 A letter to editor. Not relevant interventions

Thompson 1975 ICU patients

Toselli 1969 Not randomised

Case-series report

Wasilewski 1995 Not randomised

Welbel 1982 Patients treated for alcohol abuse or withdrawal

Yu 2017 Patients were not diagnosed with delirium.

Study aim was delirium prevention.

ICU: Intensive Care Unit

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Benzodiazepines (lorazepam) vs placebo

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Severity of delirium (as-
sessed by MDAS, higher =
worse)

1 50 Mean Difference (IV, Fixed, 95% CI) 2.1 [-0.96, 5.16]

2 Length of hospital admis-
sion (days)

1 58 Mean Difference (IV, Fixed, 95% CI) 0.0 [-3.45, 3.45]

3 Mortality from all causes 1 58 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.04, 3.02]

4 Discharged (alive from the
acute palliative care unit)

1 58 Risk Ratio (M-H, Fixed, 95% CI) 1.29 [0.55, 2.99]

5 Individual side effects
(measured with UKU, higher
= worse)

1   Risk Ratio (M-H, Fixed, 95% CI) Subtotals only

5.1 Akathasia 1 31 Risk Ratio (M-H, Fixed, 95% CI) 2.81 [0.33, 24.16]

5.2 Dystonia 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.3 Epileptic seizure 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.4 Hyperkinesia 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.47 [0.05, 4.65]

5.5 Hypokinesia or akinesia 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.70 [0.19, 2.63]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

5.6 Paresthesia 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.7 Rigidity 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

5.8 Tremor 1 31 Risk Ratio (M-H, Fixed, 95% CI) 0.0 [0.0, 0.0]

6 Individual side effects
(measured with ESAS, high-
er = worse)

1   Mean Difference (IV, Fixed, 95% CI) Subtotals only

6.1 anxiety 1 25 Mean Difference (IV, Fixed, 95% CI) -1.30 [-10.17, 7.57]

6.2 appetite 1 22 Mean Difference (IV, Fixed, 95% CI) -1.5 [-7.46, 4.46]

6.3 depression 1 21 Mean Difference (IV, Fixed, 95% CI) -1.60 [-8.56, 5.36]

6.4 drowsiness 1 24 Mean Difference (IV, Fixed, 95% CI) 3.9 [-2.13, 9.93]

6.5 fatigue 1 17 Mean Difference (IV, Fixed, 95% CI) 1.90 [-5.53, 9.33]

6.6 feeling of well-being 1 20 Mean Difference (IV, Fixed, 95% CI) -0.80 [-8.42, 6.82]

6.7 nausea 1 19 Mean Difference (IV, Fixed, 95% CI) 2.0 [-6.93, 10.93]

6.8 pain 1 25 Mean Difference (IV, Fixed, 95% CI) -0.7 [-8.46, 7.06]

6.9 shortness of breath 1 25 Mean Difference (IV, Fixed, 95% CI) -0.6 [-8.89, 7.69]

6.10 sleep 1 25 Mean Difference (IV, Fixed, 95% CI) -0.5 [-7.88, 6.88]

 
 

Analysis 1.1.   Comparison 1 Benzodiazepines (lorazepam) vs placebo,
Outcome 1 Severity of delirium (assessed by MDAS, higher = worse).

Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Hui 2017 25 2.5 (4.6) 25 0.4 (6.3) 100% 2.1[-0.96,5.16]

   

Total *** 25   25   100% 2.1[-0.96,5.16]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.35(P=0.18)  

Favours lorazepam+haloperidol 2010-20 -10 0 Favours placebo + haloperidol
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Analysis 1.2.   Comparison 1 Benzodiazepines (lorazepam)
vs placebo, Outcome 2 Length of hospital admission (days).

Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Hui 2017 29 6 (5.3) 29 6 (7.9) 100% 0[-3.45,3.45]

   

Total *** 29   29   100% 0[-3.45,3.45]

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours lorazepam+haloperidol 10050-100 -50 0 Favours placebo+haloperidol

 
 

Analysis 1.3.   Comparison 1 Benzodiazepines (lorazepam) vs placebo, Outcome 3 Mortality from all causes.

Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Hui 2017 1/29 3/29 100% 0.33[0.04,3.02]

   

Total (95% CI) 29 29 100% 0.33[0.04,3.02]

Total events: 1 (lorazepam+haloperidol), 3 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favours lorazepam+haloperidol 10000.001 100.1 1 Favours placebo+haloperidol

 
 

Analysis 1.4.   Comparison 1 Benzodiazepines (lorazepam) vs placebo,
Outcome 4 Discharged (alive from the acute palliative care unit).

Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Hui 2017 9/29 7/29 100% 1.29[0.55,2.99]

   

Total (95% CI) 29 29 100% 1.29[0.55,2.99]

Total events: 9 (lorazepam+haloperidol), 7 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.58(P=0.56)  

Favours placebo+haloperidol 10000.001 100.1 1 Favours lorazepam+haloperidol
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Analysis 1.5.   Comparison 1 Benzodiazepines (lorazepam) vs placebo,
Outcome 5 Individual side e<ects (measured with UKU, higher = worse).

Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.5.1 Akathasia  

Hui 2017 3/16 1/15 100% 2.81[0.33,24.16]

Subtotal (95% CI) 16 15 100% 2.81[0.33,24.16]

Total events: 3 (lorazepam+haloperidol), 1 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.94(P=0.35)  

   

1.5.2 Dystonia  

Hui 2017 0/16 0/15   Not estimable

Subtotal (95% CI) 16 15 Not estimable

Total events: 0 (lorazepam+haloperidol), 0 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.5.3 Epileptic seizure  

Hui 2017 0/16 0/15   Not estimable

Subtotal (95% CI) 16 15 Not estimable

Total events: 0 (lorazepam+haloperidol), 0 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.5.4 Hyperkinesia  

Hui 2017 1/16 2/15 100% 0.47[0.05,4.65]

Subtotal (95% CI) 16 15 100% 0.47[0.05,4.65]

Total events: 1 (lorazepam+haloperidol), 2 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.65(P=0.52)  

   

1.5.5 Hypokinesia or akinesia  

Hui 2017 3/16 4/15 100% 0.7[0.19,2.63]

Subtotal (95% CI) 16 15 100% 0.7[0.19,2.63]

Total events: 3 (lorazepam+haloperidol), 4 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.52(P=0.6)  

   

1.5.6 Paresthesia  

Hui 2017 0/16 0/15   Not estimable

Subtotal (95% CI) 16 15 Not estimable

Total events: 0 (lorazepam+haloperidol), 0 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

   

1.5.7 Rigidity  

Hui 2017 0/16 0/15   Not estimable

Subtotal (95% CI) 16 15 Not estimable

Total events: 0 (lorazepam+haloperidol), 0 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours lorazepam+haloperidol 10000.001 100.1 1 Favours placebo+haloperidol
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Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

1.5.8 Tremor  

Hui 2017 0/16 0/15   Not estimable

Subtotal (95% CI) 16 15 Not estimable

Total events: 0 (lorazepam+haloperidol), 0 (placebo+haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Not applicable  

Favours lorazepam+haloperidol 10000.001 100.1 1 Favours placebo+haloperidol

 
 

Analysis 1.6.   Comparison 1 Benzodiazepines (lorazepam) vs placebo,
Outcome 6 Individual side e<ects (measured with ESAS, higher = worse).

Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.6.1 anxiety  

Hui 2017 18 -3.4 (5) 7 -2.1 (11.6) 100% -1.3[-10.17,7.57]

Subtotal *** 18   7   100% -1.3[-10.17,7.57]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.29(P=0.77)  

   

1.6.2 appetite  

Hui 2017 15 0.6 (2.4) 7 2.1 (7.9) 100% -1.5[-7.46,4.46]

Subtotal *** 15   7   100% -1.5[-7.46,4.46]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.49(P=0.62)  

   

1.6.3 depression  

Hui 2017 15 -1.4 (5.8) 6 0.2 (7.9) 100% -1.6[-8.56,5.36]

Subtotal *** 15   6   100% -1.6[-8.56,5.36]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.45(P=0.65)  

   

1.6.4 drowsiness  

Hui 2017 17 1.9 (4.5) 7 -2 (7.6) 100% 3.9[-2.13,9.93]

Subtotal *** 17   7   100% 3.9[-2.13,9.93]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.27(P=0.21)  

   

1.6.5 fatigue  

Hui 2017 11 0.1 (3.4) 6 -1.8 (8.9) 100% 1.9[-5.53,9.33]

Subtotal *** 11   6   100% 1.9[-5.53,9.33]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.5(P=0.62)  

   

1.6.6 feeling of well-being  

Hui 2017 14 -2.3 (5) 6 -1.5 (8.9) 100% -0.8[-8.42,6.82]

Favours lorazepam+haloperidol 200100-200 -100 0 Favours placebo+haloperidol
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Study or subgroup lo-
razepam+haloperi-

dol

place-
bo+haloperidol

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Subtotal *** 14   6   100% -0.8[-8.42,6.82]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.21(P=0.84)  

   

1.6.7 nausea  

Hui 2017 13 -0.7 (5.5) 6 -2.7 (10.5) 100% 2[-6.93,10.93]

Subtotal *** 13   6   100% 2[-6.93,10.93]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.44(P=0.66)  

   

1.6.8 pain  

Hui 2017 18 -2.4 (3.4) 7 -1.7 (10.3) 100% -0.7[-8.46,7.06]

Subtotal *** 18   7   100% -0.7[-8.46,7.06]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.18(P=0.86)  

   

1.6.9 shortness of breath  

Hui 2017 18 -1 (2.9) 7 -0.4 (11) 100% -0.6[-8.89,7.69]

Subtotal *** 18   7   100% -0.6[-8.89,7.69]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.14(P=0.89)  

   

1.6.10 sleep  

Hui 2017 18 -2.9 (5) 7 -2.4 (9.5) 100% -0.5[-7.88,6.88]

Subtotal *** 18   7   100% -0.5[-7.88,6.88]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.13(P=0.89)  

Favours lorazepam+haloperidol 200100-200 -100 0 Favours placebo+haloperidol

 
 

Comparison 2.   Benzodiazepines (lorazepam) vs chlorpromazine

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Severity of delirium (assessed by
DRS, higher = worse)

1   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

1.1 Day 2 after treatment 1 19 Mean Difference (IV, Fixed, 95%
CI)

5.22 [0.35, 10.09]

1.2 End of treatment 1 19 Mean Difference (IV, Fixed, 95%
CI)

5.15 [-0.26, 10.56]

2 Any adverse events (measures
with ESRS, higher = worse)

1 19 Mean Difference (IV, Fixed, 95%
CI)

7.12 [-0.43, 14.67]

3 Mortality from all causes 1 19 Risk Ratio (M-H, Fixed, 95% CI) 0.87 [0.23, 3.26]
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Analysis 2.1.   Comparison 2 Benzodiazepines (lorazepam) vs chlorpromazine,
Outcome 1 Severity of delirium (assessed by DRS, higher = worse).

Study or subgroup lorazepam chlorpromazine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

2.1.1 Day 2 after treatment  

Breitbart 1996 6 17.3 (4.2) 13 12.1 (6.5) 100% 5.22[0.35,10.09]

Subtotal *** 6   13   100% 5.22[0.35,10.09]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.1(P=0.04)  

   

2.1.2 End of treatment  

Breitbart 1996 6 17 (5) 13 11.9 (6.7) 100% 5.15[-0.26,10.56]

Subtotal *** 6   13   100% 5.15[-0.26,10.56]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.86(P=0.06)  

Test for subgroup differences: Chi2=0, df=1 (P=0.98), I2=0%  

Favours lorazepam 10050-100 -50 0 Favours chlorpromazine

 
 

Analysis 2.2.   Comparison 2 Benzodiazepines (lorazepam) vs chlorpromazine,
Outcome 2 Any adverse events (measures with ESRS, higher = worse).

Study or subgroup lorazepam chlorpromazine Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Breitbart 1996 6 12.2 (8.9) 13 5.1 (4.5) 100% 7.12[-0.43,14.67]

   

Total *** 6   13   100% 7.12[-0.43,14.67]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.85(P=0.06)  

Favours lorazepam 2010-20 -10 0 Favours chlorpromazine

 
 

Analysis 2.3.   Comparison 2 Benzodiazepines (lorazepam) vs chlorpromazine, Outcome 3 Mortality from all causes.

Study or subgroup lorazepam chlorpromazine Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Breitbart 1996 2/6 5/13 100% 0.87[0.23,3.26]

   

Total (95% CI) 6 13 100% 0.87[0.23,3.26]

Total events: 2 (lorazepam), 5 (chlorpromazine)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.21(P=0.83)  

Favours lorazepam 10000.001 100.1 1 Favours chlorpromazine
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Comparison 3.   Benzodiazepines (lorazepam) vs haloperidol

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Severity of delirium (assessed by
DRS, higher = worse)

1   Mean Difference (IV, Fixed, 95%
CI)

Subtotals only

1.1 Day 2 after treatment 1 17 Mean Difference (IV, Fixed, 95%
CI)

4.85 [0.03, 9.67]

1.2 End of treatment 1 17 Mean Difference (IV, Fixed, 95%
CI)

5.36 [-0.01, 10.73]

2 Any adverse events (measures
with ESRS, higher = worse)

1 17 Mean Difference (IV, Fixed, 95%
CI)

6.66 [-1.53, 14.85]

3 Mortality from all causes 1 17 Risk Ratio (M-H, Fixed, 95% CI) 1.83 [0.34, 9.92]

 
 

Analysis 3.1.   Comparison 3 Benzodiazepines (lorazepam) vs haloperidol,
Outcome 1 Severity of delirium (assessed by DRS, higher = worse).

Study or subgroup lorazepam haloperidol Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

3.1.1 Day 2 after treatment  

Breitbart 1996 6 17.3 (4.2) 11 12.5 (5.9) 100% 4.85[0.03,9.67]

Subtotal *** 6   11   100% 4.85[0.03,9.67]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.97(P=0.05)  

   

3.1.2 End of treatment  

Breitbart 1996 6 17 (5) 11 11.6 (6.1) 100% 5.36[-0.01,10.73]

Subtotal *** 6   11   100% 5.36[-0.01,10.73]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.96(P=0.05)  

Favours lorazepam 5025-50 -25 0 Favours haloperidol

 
 

Analysis 3.2.   Comparison 3 Benzodiazepines (lorazepam) vs haloperidol,
Outcome 2 Any adverse events (measures with ESRS, higher = worse).

Study or subgroup lorazepam haloperidol Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Breitbart 1996 6 12.2 (8.9) 11 5.5 (6.8) 100% 6.66[-1.53,14.85]

   

Total *** 6   11   100% 6.66[-1.53,14.85]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.59(P=0.11)  

Favours lorazepam 5025-50 -25 0 Favours haloperidol
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Analysis 3.3.   Comparison 3 Benzodiazepines (lorazepam) vs haloperidol, Outcome 3 Mortality from all causes.

Study or subgroup lorazepam haloperidol Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Breitbart 1996 2/6 2/11 100% 1.83[0.34,9.92]

   

Total (95% CI) 6 11 100% 1.83[0.34,9.92]

Total events: 2 (lorazepam), 2 (haloperidol)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.7(P=0.48)  

Favours lorazepam 10000.001 100.1 1 Favours haloperidol

 

 

A P P E N D I C E S

Appendix 1. Sources searched and search strategies

 

Source Search strategy Hits retrieved

ALOIS (CDCIG spe-
cialised register)

(http://www.medi-
cine.ox.ac.uk/alois)

[Most recent search: 10
April 2019]

adinazolam or alprazolam or bentazepam or benzodiazepine* or bromazepan
or brotizolam or camazepam or chlordiazepoxide or clobazam or clotiazepam
or cloxazolam or diazepam or etizolam or flunitrazepam or flurazepam or
flutoprazepam or halazepam or ketazolam or loflazepate or loprazolam or
lormetazepam or metaclazepam or midazolam or nitrazepam or oxzepam
or prazepam or propazepam or ripazepam or serazepine or temazepan or
tofisopam or triazolam

Jun 2017: 42

Jun 2018: 0

Apr 2019: 0

CENTRAL (The
Cochrane Li-
brary) http://cr-
so.cochrane.org

[Most recent search: 10
April 2019]

#1 MESH DESCRIPTOR delirium

#2 deliri*:TI,AB,KY

#3 ("acute confusion*"):TI,AB,KY

#4 ( "acute organic psychosyndrome"):TI,AB,KY

#5 ("acute brain syndrome"):TI,AB,KY

#6 ("metabolic encephalopathy"):TI,AB,KY

#7 ("acute psycho-organic syndrome"):TI,AB,KY

#8 ("clouded state"):TI,AB,KY

#9 ("clouding of consciousness"):TI,AB,KY

#10 ("exogenous psychosis"):TI,AB,KY

#11 ("toxic psychosis"):TI,AB,KY

#12 ("toxic confusion"):TI,AB,KY

#13 obnubilat*:TI,AB,KY

#14 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR
#12 OR #13

#15 MESH DESCRIPTOR benzodiazepines EXPLODE ALL TREES

Jun 2017: 240

Jun 2018: 13

Apr 2019: 92
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#16 MESH DESCRIPTOR anti-anxiety agents

#17 adinazolam:TI,AB,KY

#18 alprazolam:TI,AB,KY

#19 bentazepam:TI,AB,KY

#20 benzodiazepine*:TI,AB,KY

#21 bromazepan:TI,AB,KY

#22 brotizolam:TI,AB,KY

#23 camazepam:TI,AB,KY

#24 chlordiazepoxide:TI,AB,KY

#25 clobazam:TI,AB,KY

#26 clotiazepam:TI,AB,KY

#27 cloxazolam:TI,AB,KY

#28 diazepam:TI,AB,KY

#29 etizolam:TI,AB,KY

#30 flunitrazepam:TI,AB,KY

#31 flurazepam:TI,AB,KY

#32 flutoprazepam:TI,AB,KY

#33 halazepam:TI,AB,KY

#34 ketazolam:TI,AB,KY

#35 loflazepate:TI,AB,KY

#36 loprazolam:TI,AB,KY

#37 lormetazepam:TI,AB,KY

#38 metaclazepam:TI,AB,KY

#39 midazolam:TI,AB,KY

#40 nitrazepam:TI,AB,KY

#41 oxzepam:TI,AB,KY 0

#42 prazepam:TI,AB,KY 73

#43 propazepam:TI,AB,KY

#44 ripazepam:TI,AB,KY

#45 serazepine:TI,AB,KY

#46 temazepan:TI,AB,KY

#47 tofisopam:TI,AB,KY

#48 triazolam:TI,AB,KY

#49 #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR
#25 OR #26 OR #27 OR #28 OR #29 OR #30 OR #31 OR #32 OR #33 OR #34 OR #35

  (Continued)
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OR #36 OR #37 OR #38 OR #39 OR #40 OR #41 OR #42 OR #43 OR #44 OR #45 OR
#46 OR #47 OR #48

#50 #14 AND #49

MEDLINE In-process
and other non-indexed
citations and MEDLINE
1950-present (Ovid SP)

[Most recent search: 10
April 2019]

1 exp benzodiazepines/

2 exp anti-anxiety agents/

3 adinazolam.ti,ab.

4 alprazolam.ti,ab.

5 bentazepam.ti,ab.

6 benzodiazepine*.ti,ab.

7 bromazepan.ti,ab.

8 brotizolam.ti,ab.

9 camazepam.ti,ab.

10 chlordiazepoxide.ti,ab.

11 clobazam.ti,ab.

12 clotiazepam.ti,ab.

13 cloxazolam.ti,ab.

14 diazepam.ti,ab.

15 etizolam.ti,ab.

16 flunitrazepam.ti,ab.

17 flurazepam.ti,ab.

18 flutoprazepam.ti,ab.

19 halazepam.ti,ab.

20 ketazolam.ti,ab.

21 loflazepate.ti,ab.

22 loprazolam.ti,ab.

23 lormetazepam.ti,ab.

24 metaclazepam.ti,ab.

25 midazolam.ti,ab.

26 nitrazepam.ti,ab.

27 oxzepam.ti,ab.

28 prazepam.ti,ab.

29 propazepam.ti,ab.

30 ripazepam.ti,ab.

31 serazepine.ti,ab.

Jun 2017: 816

Jun 2018: 54

Apr 2019: 57

  (Continued)
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32 temazepan.ti,ab.

33 tofisopam.ti,ab.

34 triazolam.ti,ab.

35 or/1-34

36 exp Delirium/

37 deliri*.ti,ab.

38 "acute confusion*".ti,ab.

39 "acute organic psychosyndrome".ti,ab.

40 "acute brain syndrome".ti,ab.

41 "metabolic encephalopathy".ti,ab.

42 "acute psycho-organic syndrome".ti,ab.

43 "clouded state".ti,ab.

44 "clouding of consciousness".ti,ab.

45 "exogenous psychosis".ti,ab.

46 "toxic psychosis".ti,ab.

47 "toxic confusion".ti,ab.

48 obnubilat*.ti,ab.

49 or/36-48

50 (randomized controlled trial or controlled clinical trial).pt.

51 randomized.ab.

52 placebo.ab.

53 drug therapy.fs.

54 randomly.ab.

55 trial.ab.

56 groups.ab.

57 or/50-56

58 35 and 49 and 57

59 exp animals/ not humans.sh.

60 58 not 59

Embase (Ovid SP)

1974 to 9 April 2019

[Most recent search: 10
April 2019]

1 exp benzodiazepines/

2 exp anti-anxiety agents/

3 adinazolam.ti,ab.

4 alprazolam.ti,ab.

5 bentazepam.ti,ab.

Jun 2017: 836

Jun 2018: 227

Apr 2019: 154

  (Continued)
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6 benzodiazepine*.ti,ab.

7 bromazepan.ti,ab.

8 brotizolam.ti,ab.

9 camazepam.ti,ab.

10 chlordiazepoxide.ti,ab.

11 clobazam.ti,ab.

12 clotiazepam.ti,ab.

13 cloxazolam.ti,ab.

14 diazepam.ti,ab.

15 etizolam.ti,ab.

16 flunitrazepam.ti,ab.

17 flurazepam.ti,ab.

18 flutoprazepam.ti,ab.

19 halazepam.ti,ab.

20 ketazolam.ti,ab.

21 loflazepate.ti,ab.

22 loprazolam.ti,ab.

23 lormetazepam.ti,ab.

24 metaclazepam.ti,ab.

25 midazolam.ti,ab.

26 nitrazepam.ti,ab.

27 oxzepam.ti,ab.

28 prazepam.ti,ab.

29 propazepam.ti,ab.

30 ripazepam.ti,ab.

31 serazepine.ti,ab.

32 temazepan.ti,ab.

33 tofisopam.ti,ab.

34 triazolam.ti,ab.

35 or/1-34

36 exp Delirium/

37 deliri*.ti,ab.

38 "acute confusion*".ti,ab.

39 "acute organic psychosyndrome".ti,ab.
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40 "acute brain syndrome".ti,ab.

41 "metabolic encephalopathy".ti,ab.

42 "acute psycho-organic syndrome".ti,ab.

43 "clouded state".ti,ab.

44 "clouding of consciousness".ti,ab.

45 "exogenous psychosis".ti,ab.

46 "toxic psychosis".ti,ab.

47 "toxic confusion".ti,ab.

48 obnubilat*.ti,ab.

49 or/36-48

50 randomized controlled trial/

51 controlled clinical trial/

52 random$.ti,ab.

53 randomization/

54 intermethod comparison/

55 placebo.ti,ab.

56 (compare or compared or comparison).ti.

57 ((evaluated or evaluate or evaluating or assessed or assess) and (compare
or compared or comparing or comparison)).ab.

58 (open adj label).ti,ab.

59 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.

60 double blind procedure/

61 parallel group$1.ti,ab.

62 (crossover or cross over).ti,ab.

63 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or
intervention$1 or patient$1 or subject$1 or participant$1)).ti,ab.

64 (assigned or allocated).ti,ab.

65 (controlled adj7 (study or design or trial)).ti,ab.

66 (volunteer or volunteers).ti,ab.

67 trial.ti.

68 or/50-67

69 35 and 49 and 68

PsycINFO (Ovid SP)

[Most recent search: 10
April 2019]

1. exp benzodiazepines/

2. adinazolam.ti,ab.

3. alprazolam.ti,ab.

Jun 2017: 37

Jun 2018: 70

Apr 2019: 1
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4. bentazepam.ti,ab.

5. benzodiazepine*.ti,ab.

6. bromazepan.ti,ab.

7. brotizolam.ti,ab.

8. camazepam.ti,ab.

9. chlordiazepoxide.ti,ab.

10. clobazam.ti,ab.

11. clotiazepam.ti,ab.

12. cloxazolam.ti,ab.

13. diazepam.ti,ab.

14. etizolam.ti,ab.

15. flunitrazepam.ti,ab.

16. flurazepam.ti,ab.

17. flutoprazepam.ti,ab.

18. halazepam.ti,ab.

19. ketazolam.ti,ab.

20. loflazepate.ti,ab.

21. loprazolam.ti,ab.

22. lormetazepam.ti,ab.

23. metaclazepam.ti,ab.

24. midazolam.ti,ab.

25. nitrazepam.ti,ab.

26. oxzepam.ti,ab.

27. prazepam.ti,ab.

28. propazepam.ti,ab.

29. ripazepam.ti,ab.

30. Serazepine.ti,ab.

31. temazepan.ti,ab.

32. tofisopam.ti,ab.

33. triazolam.ti,ab.

34. or/1-33

35. exp Delirium/

36. deliri*.ti,ab.

37. "acute confusion*".ti,ab.
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38. "acute organic psychosyndrome".ti,ab.

39. "acute brain syndrome".ti,ab.

40. "metabolic encephalopathy".ti,ab.

41. "acute psycho-organic syndrome".ti,ab.

42. "clouded state".ti,ab.

43. "clouding of consciousness".ti,ab.

44. "exogenous psychosis".ti,ab.

45. "toxic psychosis".ti,ab.

46. "toxic confusion".ti,ab.

47. obnubilat*.ti,ab.

48. or/35-47

49. exp Clinical Trials/

50. randomly.ab.

51. randomi?ed.ti,ab.

52. placebo.ti,ab.

53. groups.ab.

54. "double-blind*".ti,ab.

55. "single-blind*".ti,ab.

56. RCT.ti,ab.

57. or/49-56

58. 34 and 48 and 57

CINAHL (EBSCOhost)

[Most recent search: 10
April 2019]

1 (MH "antianxiety agents, benzodiazepine+")

2 TX adinazolam

3 TX alprazolam

4 TX bentazepam

5 TX benzodiazepine*

6 TX bromazepan

7 TX brotizolam

8 TX camazepam

9 TX chlordiazepoxide

10 TX clobazam

11 TX clotiazepam

12 TX cloxazolam

13 TX diazepam

Jun 2017: 158

Jun 2018: 16

Apr 2019: 21
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14 TX etizolam

15 TX flunitrazepam

16 TX flurazepam

17 TX flutoprazepam

18 TX halazepam

19 TX ketazolam

20 TX loflazepate

21 TX loprazolam

22 TX lormetazepam

23 TX metaclazepam

24 TX midazolam

25 TX nitrazepam

26 TX oxzepam

27 TX prazepam

28 TX propazepam

29 TX ripazepam

30 TX serazepine

31 TX temazepan

32 TX tofisopam

33 TX triazolam

34 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR
S12 OR S13 OR S14 OR S15 OR S16 OR S17 OR S18 OR S19 OR S20 OR S21 OR
S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR
S32 OR S33

35 (MM "delirium")

36 TX deliri*

37 TX "acute confusion*"

38 TX "acute organic psychosyndrome"

39 TX "acute brain syndrome"

40 TX "metabolic encephalopathy"

41 TX "acute psycho-organic syndrome"

42 TX "clouded state"

43 TX "clouding of consciousness"

44 TX "exogenous psychosis"

45 TX "toxic psychosis"

46 TX "toxic confusion"
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47 TX obnubilat*

48 S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR S43 OR S44 OR
S45 OR S46 OR S47

49 MH "Clinical Trials"

50 TX trial

51 TX "single-blind*"

52 TX "double-blind*"

53 TX "treatment as usual"

54 TX randomly

55 S49 OR S50 OR S51 OR S52 OR S53 OR S54

56 S34 AND S48 AND S55

ISI Web of Science - all
databases [includes:
Web of Science (1945-
present); BIOSIS Pre-
views (1926-present);
MEDLINE (1950-
present); Journal Cita-
tion Reports]

[Most recent search: 10
April 2019]

(benzodiazepine* OR diazepam OR temazepan OR lorazepam OR alprazo-
lam OR bromazepam OR nitrazepam OR clonazepam) AND TOPIC: (deliri* OR
"acute confusion*" OR "acute organic psychosyndrome" OR "acute brain syn-
drome" OR "metabolic encephalopathy" OR "acute psycho-organic syndrome"
OR "clouded state" OR "clouding of consciousness" OR "exogenous psychosis"
OR "toxic psychosis" OR "toxic confusion" OR obnubilat*) ANDTOPIC: (ran-
dom* or placebo or "double-blind" or trial OR groups OR "controlled study"
OR "time series" OR "comparative study" OR "pretest-posttest design")

Jun 2017: 641

Jun 2018: 60

Apr 2019: 62

LILACS (BIREME)

[Most recent search: 10
April 2019]

benzodiazepine* OR diazepam OR temazepan OR lorazepam OR alprazolam
OR bromazepam OR nitrazepam OR clonazepam [Words] and and delirium OR
delious OR deliria OR delirio OR loucura [Words]

Jun 2017: 0

Jun 2018: 0

Apr 2019: 0

ClinicalTrials.gov

(www.clinicaltrials.gov)

[Most recent search: 10
April 2019]

delirium OR toxic psychosis OR toxic confusion OR metabolic encephalopathy
OR clouded state OR exogenous psychosis | benzodiazepine* OR diazepam OR
temazepan OR lorazepam OR alprazolam OR bromazepam OR nitrazepam OR
clonazepam

Jun 2017: 15

Jun 2018: 1

Apr 2019: 6

ICTRP

(http://apps.who.int/tri-
alsearch)

[Most recent search: 10
April 2019]

delirium OR toxic psychosis OR toxic confusion OR metabolic encephalopathy
OR clouded state OR exogenous psychosis | benzodiazepine* OR diazepam OR
temazepan OR lorazepam OR alprazolam OR bromazepam OR nitrazepam OR
clonazepam

Jun 2017: 7

Jun 2018: 1

Apr 2019: 2

TOTAL before de-duplication Jun 2017: 2792

Jun 2018: 442

Apr 2019: 415

TOTAL: 3649

TOTAL after de-duplication Jun 2017: 2256
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Jun 2018: 390

Apr 2019: 335

TOTAL: 2981

TOTAL after first assessment by information specialist Jun 2017: 466

Jun 2018: 61

Apr 2019: 95

TOTAL: 622

  (Continued)
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Rui Zheng (RZ): data screening before 2019 new search

Wei Mu (WM): initial data extraction before 2019 new search
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We made the following changes to the published protocol (Jin 2017).

1. The protocol states that when studies had more than one intervention group (e.g. diFerent doses of benzodiazepines), we planned to
combine all relevant experimental intervention groups of the study into a single group or select one pair of interventions and exclude
the others depending on specific circumstances, for example, size of diFerence in drug doses. We would only use the data for each group
of participants once in the meta-analysis. In the full review, no included studies with the above mentioned issues were identified. Only
one RCT had two active comparators. Therefore, we removed previous statements and added the sentence: "In this case, we compared
the benzodiazepine to each comparator intervention separately".

2. Because of the insuFicient number of included studies, we did not perform meta-analysis, assessment of reporting biases, subgroup
analysis, investigation of heterogeneity, and sensitivity analysis.

3. We improved the presentation structure of the 'Summary of findings' table section with a few minor changes made to the content. We
list these changes here.
a. we updated the expression of evidence ratings: "Rating evidence as high quality implies that we are very confident that the true

eFect lies close to that of the estimate of the eFect. A rating of very low quality implies that we have very little confidence in the
eFect estimate; the true eFect is likely to be substantially diFerent from the estimate of eFect."

b. we removed the sentence "We will present all outcomes of the review, including a summary of the amount of data, the magnitude
of the eFect size, and the overall quality of the evidence..." in the previous protocol and updated it as follows:

We presented the following results in the 'Summary of findings' tables, which were created using GRADEproGDT soQware (GRADEpro GDT
2014).

• The length of delirium episode;

• Severity of delirium;

• Any adverse event;

• Length of hospital admission;

• Mortality from all causes.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Critical Care;  *Palliative Care;  Antipsychotic Agents  [*therapeutic use];  Benzodiazepines  [*therapeutic use];  Delirium  [*drug therapy];
  Haloperidol  [therapeutic use];  Lorazepam  [therapeutic use];  Randomized Controlled Trials as Topic

MeSH check words

Humans
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