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A B S T R A C T

This is a protocol for a Cochrane Review (Intervention). The objectives are as follows:

To determine the effectiveness and safety of benzodiazepines in the treatment of delirium (excluding delirium related to alcohol or

benzodiazepines withdrawal) in all settings other than intensive care units (ICUs).

B A C K G R O U N D

Description of the condition

Delirium is a clinical syndrome characterized by the rapid onset

of fluctuating confusion, inattention and reduced awareness of

the environment, with an underlying organic or metabolic cause.

Different areas of cognition can be affected, e.g. memory, orien-

tation, language, and perception (American Psychiatric Associa-

tion 2013). There are three major types of delirium: hypoactive,

hyperactive, and mixed. Hypoactive delirium is characterized by

decreased responsiveness, withdrawal, and apathy, whereas hyper-

active delirium is characterized by agitation, restlessness, and emo-

tional lability (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 hospi-

tal admissions, rising to over 33% among general medical patients.

Following coronary artery bypass grafting in the elderly, the inci-

dence 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 staff or care-

givers. The American Psychiatric Association recommends that

delirium assessment in clinical practice is best achieved when med-

ical 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
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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 differ

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). Moreover, age is a stronger predic-

tor of delirium in non-ICU than in ICU patients (Van Rompaey

2008). Hence, the most effective prevention and treatment strate-

gies may differ 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 after 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 hypoac-

tive delirium (O’Keeffe 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 randomized controlled trials (RCTs), that non-

pharmacological, multicomponent interventions can reduce delir-

ium incidence, with an overall reduction in the risk of delirium of

about 30% compared with usual care (Siddiqi 2016). Once delir-

ium is established, its management should address both the un-

derlying 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 non-phar-

macological strategies in both the prevention and treatment of

delirium (Barr 2013). Non-pharmacological 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 vol-

unteers, and geriatricians. Non-pharmacological strategies for pre-

venting and treating delirium may include: early mobilization and

re-orientation of the patient; ensuring effective communication

and considering involving family, friends, and carers to help with

this; engagement in social activities; normalization of the sleep-

wake cycle; establishment of a good diet and hydration; and ad-

equate 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 clini-

cal practice are mainly benzodiazepines and antipsychotic drugs

(AGS 2015; Young 2010), but their use is controversial because of

the lack of evidence of their effectiveness and potential for harm

(Schrijver 2015; Neufeld 2016; Siddiqi 2016). Current guide-

lines from the National Institute for Health and Care Excellence

(NICE) do not support use of benzodiazepines because of an ab-

sence of evidence (NICE 2010). This was also the conclusion of an

earlier Cochrane Review, which found no adequately controlled

trials to support the use of benzodiazepines in the treatment of

delirium not related to alcohol withdrawal in hospitalized patients

(Lonergan 2009). A recent meta-analysis found that antipsychotic

medications were effective for the treatment of delirium in ICU

or non-ICU patients (Kishi 2016). The Clinical Practice Guide-

line for Postoperative Delirium in Older Adults recommends that

antipsychotics are used at the lowest effective dose for the short-

est 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, ben-

zodiazepines 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 con-

tribute 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

effect of the neurotransmitter gamma-aminobutyric acid (GABA)

at the GABA-A receptor, resulting in sedative, hypnotic (sleep-in-

ducing), anxiolytic (anti-anxiety), anticonvulsant, and muscle re-

laxant effects. They are used for the treatment of anxiety disorders,

sleep disorders, and seizures (Dold 2012). They are also recom-

mended for controlling severely agitated behaviour in the hospital

emergency department or in psychiatric inpatient settings, where

evidence suggests that they are at least as effective as antipsychotic

drugs (NICE 2005). Benzodiazepines have been effective in treat-

ing delirium due to alcohol withdrawal (Mayo-Smith 1997). One

systematic review reported that benzodiazepines exercised a pro-

tective function against alcohol withdrawal symptoms, but their

efficacy 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 ben-

zodiazepine family is large and includes drugs with different

metabolic characteristics. Benzodiazepines may be categorized 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-
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acting benzodiazepines or those with long-acting active metabo-

lites, such as diazepam and chlordiazepoxide, are often prescribed

for alcohol withdrawal or for anxiety, where constant dose levels

are required throughout the day. Short-acting and intermediate-

acting benzodiazepines are often preferred for treatment of insom-

nia (Page 2002; Shorter 2005).

The adverse effects experienced most frequently are drowsiness,

dizziness, and problems with concentration. ’Paradoxical effects’

may occur, including irritability, impulsivity, and seizures. Respi-

ratory depression is a rare but very severe adverse effect of benzodi-

azepines in short-term treatment (Dold 2012; Woods 1992). Im-

portantly, 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 en-

hancement of the effect of the inhibiting neurotransmitter GABA,

which results in sedative, anti-anxiety effects. 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 an-

tipsychotics are contraindicated (e.g. in Parkinson’s disease or neu-

roleptic malignant syndrome) (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

efficacy of pharmacological treatment strategies. Benzodiazepines

have been effective 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 efficacy and safety of benzodiazepines for the treat-

ment of non-alcohol withdrawal related delirium in non-ICU set-

tings.

O B J E C T I V E S

To determine the effectiveness and safety of benzodiazepines in

the treatment of delirium (excluding delirium related to alcohol

or benzodiazepines withdrawal) in all settings other than intensive

care units (ICUs).

M E T H O D S

Criteria for considering studies for this review

Types of studies

We will include randomized 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 al-

ternation, date of birth, or case record number), including those

that use an open-label study design.

Types of participants

We will include studies that report on adult patients (aged 18

or older) with delirium due to causes other than benzodiazepine

or alcohol withdrawal. The diagnosis of delirium must be made

using the Diagnostic and Statistical Manual of Mental Disorders

(DSM)-III (APA 1980), DSM-III-R (APA 1987), DSM-IV (APA

1994), DSM (2000) APA 2000 , DSM (2013) (APA 2013), or

the International Statistical Classification of Diseases and Related

Health Problems (ICD)-10 criteria (WHO 1993), or a diagnos-

tic tool validated against these, e.g. confusion assessment method

(CAM) (Inouye 1990), or delirium rating scale (DRS) (Trzepacz

1988). Participants may be treated in any setting other than in-

tensive care units (ICUs), including medical and surgical wards,

palliative care facilities, nursing homes, and other long-term care

facilities.

Types of interventions

We will include trials that assess the effect of benzodiazepines,

of any dosage and any means of administration, compared with

placebo.

We will also include head-to-head comparisons of benzodiazepines

with another drug intended to treat delirium (e.g. anti-psychotic,

cholinesterase inhibitor).

Included trials may involve non-pharmacological management

strategies provided we can extract data from groups that dif-

fered only in exposure to benzodiazepines and placebo/compara-

tor medication.

Types of outcome measures

Primary outcomes

1. The length of delirium episode, defined as the time from

which it is first identified to when it is first resolved, measured in

days.

2. Severity of delirium. We anticipate that this may be

measured differently in different trials. If possible, we will use the

highest severity recorded. If this is not available, other measures

of severity may be used. Symptom severity may have been
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measured using any validated scale, e.g. the Delirium Rating

Scale (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.

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 to care home.

4. Readmission to hospital.

5. Use of physical restraints.

6. Individual side effects, 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 will search ALOIS (www.medicine.ox.ac.uk/alois), which is

the Cochrane Dementia and Cognitive Improvement Group’s Spe-

cialized Register.

The Information Specialist of the Cochrane Dementia and Cog-

nitive Improvement Group maintains ALOIS, which contains de-

mentia and cognitive improvement studies identified from the fol-

lowing 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; Index to

Theses; and Australasian Digital Theses.

To view a list of all sources searched for ALOIS see About ALOIS

on the ALOIS website.

We will run additional separate searches in many of the above

sources to ensure that the most up-to-date results are retrieved.

The search strategy that will be used for the retrieval of reports of

trials from MEDLINE (via the Ovid SP platform) is in Appendix

1.

Searching other resources

We will check the reference lists of all included studies for further

potentially eligible studies.

Data collection and analysis

Selection of studies

Two review authors (RZ and JHS) will independently screen the

titles and abstracts of all citations identified by the search strategy,

and will code studies as either ’retrieve’ or ’do not retrieve’. We

will obtain the full text of any citation that may potentially be

eligible for inclusion. After we exclude duplicate articles, we will

independently examine all full-text articles to identify which meet

the inclusion criteria. We will independently record the reason

for exclusion of articles after full-text assessment in a ’Character-

istics of excluded studies’ table. We will resolve disagreements by

a consensus meeting between three review authors (RZ, JHS, and

HCS). We will present the study selection process in a PRISMA

diagram.

Data extraction and management

We will use an electronic data extraction form to extract infor-

mation 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 will extract 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 will pre-test the form using two studies. We will

adapt it thereafter if necessary.

Two review authors (XL and NL) will independently assess each

included study and extract data. We will resolve disagreements by

consensus or by involving a third review author (YHJ). One review

author (XL) will transfer data into Review Manager 5 (RevMan 5)

(RevMan 2014). Another review author (NL) will double-check

that study characteristics and outcome data are entered correctly

by comparing the data presented in the systematic review with the

study reports.
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Assessment of risk of bias in included studies

Two review authors (YHJ and NL) will independently examine

the methodological quality of the included trials using the criteria

as described in the Cochrane Handbook for Systematic Reviews of

Interventions (Higgins 2011). We will resolve disagreements by

discussion. We will consult a third review author (HCS) to make

a final consensus decision.

We will assess the risk of bias separately for different domains,

namely 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.

We will classify the risk of bias in each domain as either low, high,

or unclear risk of bias and will also assign 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 will generate

a ’Risk of bias’ graph and ’Risk of bias’ summary figure using

RevMan 5 (RevMan 2014).

Measures of treatment effect

We will use risk ratio (RR) with 95% confidence intervals (CIs)

as measures of treatment effect for dichotomous data, and use the

hazard ratio (HR) for time-to-event data. We will express findings

for continuous outcomes in terms of mean differences (MD) and

95% CIs, or standardized mean differences (SMD) if the study

authors applied different scales to measure the same outcome.

Unit of analysis issues

Individual participants will be the unit of analysis. We will also

consider solutions to specific issues in the analysis.

When studies have more than one intervention group (e.g. dif-

ferent doses of benzodiazepines), we will combine all relevant ex-

perimental 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 difference in drug

doses. We will only use the data for each group of participants

once in the meta-analysis.

Dealing with missing data

As far as possible, we will try to analyse data on an intention-to-

treat basis in which all randomized participants are analysed in

the groups to which they were originally assigned. If necessary,

we will attempt to contact the study authors for missing data or

key study characteristics. If this fails we will explore the cause of

the missing data, the amount and distribution across intervention

groups, and the likely difference in outcome between participants

with and without data. If the authors of the primary study have

imputed missing data, then we will analyse the imputation method

to establish if it is likely to lead to serious bias. If fewer than 50%

of the data has been imputed, we will generally tend to present

and use these data and report the imputation method used. Where

relevant, we will consider using sensitivity analyses to compare

different ways of handling missing data.

When only treatment per protocol (TPP) data is available in stud-

ies, we will usually rate it as at high risk of bias due to incomplete

outcome data, unless the number of switches is too small to make

any important difference to the estimated intervention effect.

Assessment of heterogeneity

We will explore the clinical heterogeneity across studies based on

variability or differences in the characteristics of participants, in-

terventions, comparators,and outcomes. In addition, we will look

for diversity across studies regarding variability of study design,

risk of bias, or methods and frequency of rating delirium.

We will evaluate for the presence of heterogeneity within meta-

analyses using the Cochran Q test and I² statistic that measures

the percentage of variability that cannot be attributed to random

error. We will consider the I² statistic thresholds to represent het-

erogeneity that: might not be important (0% to 40%), might be

moderate heterogeneity (30% to 60%), might be substantial het-

erogeneity (50% to 90%), and be considerable heterogeneity (75%

to 100%) and we will consider also the magnitude and direction

of treatment effects and strength of evidence for heterogeneity (P

value from the Chi² test) (Higgins 2011).

In circumstances where we detect substantial heterogeneity, we

will explore the possible explanations in subgroup analyses.

Assessment of reporting biases

If sufficient numbers of studies (more than 10) are eligible for in-

clusion, we will use a funnel plot to assess publication bias (Egger

1997). If we find asymmetry of the funnel plot upon inspection

and we further confirm this by statistical tests, we will discuss pos-

sible explanations and take this into account in our interpretation

of the overall estimate of treatment effects.

Data synthesis

We will conduct separate meta-analyses for the following types of

comparisons.
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1. Benzodiazepines versus placebo.

2. Benzodiazepines versus other drug.

We will analyse the data using RevMan 5 (RevMan 2014).

According to the extent of heterogeneity between trials, we will

use either a fixed-effect or random-effects model. We will only use

a fixed-effect model if we consider all trials in a meta-analysis are

likely to be estimating the same underlying effect.

Subgroup analysis and investigation of heterogeneity

Where there is evidence of statistical heterogeneity of the treatment

effect between trials, we will explore the source of heterogeneity.

We will conduct subgroup analysis if we are able to identify possible

sources of variation; otherwise, we will use a random-effects model

to pool the data.

We will conduct subgroup analysis to explore the effects of the

following.

1. Short-acting, intermediate-acting, and long-acting

benzodiazepines.

2. Treatment in people with and without pre-existing

dementia.

3. Treatment in people with different reasons for

hospitalization.

Sensitivity analysis

We will perform sensitivity analyses to test the robustness of our

conclusions throughout the review process by performing the fol-

lowing.

1. Excluding trials at high risk of bias.

2. Contrasting the pooled effects between studies that used

validated scales.

’Summary of findings’ table

We will use the GRADE (Grades of Recommendation, Assess-

ment, Development and Evaluation) approach to assess the qual-

ity of the supporting evidence behind each estimate of treatment

effect (Schünemann 2011). Quality is defined as the degree of

confidence that can be placed in the estimates of treatment ben-

efits and harms. There are four possible ratings: high, moderate,

low, and very low. Rating evidence as high quality implies that we

are confident in our estimate of the effect, and further research

is very unlikely to change this. A rating of very low quality im-

plies that we are very uncertain about the obtained summary es-

timate of the effect. The GRADE approach rates evidence from

RCTs that do not have serious limitations as high quality. How-

ever, several factors can lead to the downgrading of the evidence to

moderate, low, or very low. The degree of downgrading is deter-

mined by the seriousness of these factors: study limitations (risk

of bias); inconsistency; indirectness of evidence; imprecision; and

publication bias (Guyatt 2008; Higgins 2011). We will present all

outcomes of the review, including a summary of the amount of

data, the magnitude of the effect size, and the overall quality of

the evidence, in ’Summary of findings’ tables, which we will create

using GRADEproGDT software (GRADEpro GDT 2014). We

have preselected the following outcomes: the length of delirium

episode, severity of delirium, length of hospital admission, mor-

tality from all causes, falls, and any adverse effects.
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A P P E N D I C E S

Appendix 1. MEDLINE search strategy

1. exp Benzodiazepines/

2. (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).tw.

3. exp Anti-Anxiety Agents/

4. or/1-3

5. exp Delirium/

6. (deliri* or “acute confusion*” or “acute organic psychosyndrome” or “acute brain syndrome” 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*).tw.

7. 5 or 6

8. (randomized controlled trial or controlled clinical trial).pt. or randomized.ab. or placebo.ab. or drug therapy.fs. or randomly.ab. or

trial.ab. or groups.ab.

9. 4 and 7 and 8

10. exp animals/ not humans.sh.

11. 9 not 10
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