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Abstract

Background: Delirium among critically ill patients in the intensive care unit (ICU) is a common
condition associated with increased morbidity and mortality. No evidence-based treatment
exist of this condition. Haloperidol is the most frequently used agent to treat ICU-related
delirium, but according to an overview of reviews (Appendix 11) carried out at the initiative
of the steering committee with no firm evidence of efficacy and safety of this intervention.
Objective: To assess benefits and harms of haloperidol in adult, critically ill patients with
delirium in the ICU.

Design: An investigator-initiated, pragmatic, international, multicentre, randomised, blinded,
parallel-group trial of delirium management with haloperidol versus placebo.

Inclusion and exclusion criteria: Inclusion criteria: Adult patients with acute admission to the
ICU and diagnosed delirium with a validated screening tool.  Exclusion criteria:
contraindications of haloperidol, habitual treatment with any antipsychotic medication,
permanently incompetent, delirium assessment non applicable, withdrawal from active
therapy or brain death, positive urine human chorionic gonadotropin (hCG) or plasma hCG or
consent according to national regulations not obtainable.

Intervention: Experimental intervention with 2.5mg haloperidol IV three times daily. Control
intervention is matching placebo (saline). Further as needed doses of haloperidol/placebo to
a maximum of 20mg/daily if needed. If further pharmaceutical intervention is needed the
following escape medications may be chosen at the discretion of the clinician: intravenous
propofol, benzodiazepines or a.2-agonists. Delirium status will be evaluated twice daily with
a validated screening tool.

Outcomes: Primary outcome: Days alive out of the hospital within 90 days after
randomisation. Secondary outcomes: Number of days alive without delirium and coma in the
ICU, serious adverse reactions to haloperidol, number of days alive without mechanical
ventilation, one year mortality post-randomisation, health-related quality of life measures,
cognitive function and a health economic analysis one year after randomisation.

Trial size: A total of 2 x 500 patients are required to show an 8% improvement or worsening
of the mean days alive out of the hospital, assuming a 90-day baseline mortality of 27%
(0=0.05, two-sided and =0.1)

Time schedule:

September 2017 - January 2018: Governance approvals, education of trial sites and other
preparations.

February-March 2018: First Danish patient enrolled
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September 2018: Commencement of inclusion in other countries
March 2020: Last patient enrolled
July 2020: Follow-up completed

August 2020: Data analysis and submission for publication of the 90-day results.
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Trial flow chart

The flowchart (n=) will be filled in during or at the end of the trial.

Enrolment ]

Assessed for eligibility (n=)

Excluded (n=)

* Not meeting inclusion criteria (n=)
* Declined to participate (n=)

* Other reasons (n=)

Randomised (n=)

Allocated to intervention (n=)
* Received allocated intervention (n=)

)

Allocation J v

Allocated to intervention (n=)
* Received allocated intervention (n=)

* Did not receive allocated intervention (give * Did not receive allocated intervention (give

reasons) (n=)

reasons) (n=)

A 4

)

Follow-Up ] v
J

* Lost to follow-up (give reasons) (n=)

* Lost to follow-up (give reasons) (n=)

* Discontinued intervention (give reasons) (n=) * Discontinued intervention (give reasons) (n=)
v [ Analysis ] v
\§ J
Analysed (n=) Analysed (n=)
* Excluded from analysis (give reasons) (n=) * Excluded from analysis (give reasons) (n=)
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1 Introduction and background

1.1 The patient population

Delirium is the clinical term of an acute brain dysfunction, which often occurs in the course of
severe illness. Delirium derives from the Latin deliro-delirare meaning ‘going off track’[1]. It is
known as a complex neuropsychiatric syndrome, characterized as an acutely changing or
fluctuating mental status, which includes inattention, disorganized thinking, hallucinations,
changes in mood and an altered level of consciousness with or without agitation [2, 3]. The
pathophysiology of delirium is poorly understood [4, 5]. Several theories have been proposed
including neurotransmitter imbalances (decreased acetylcholine and increased dopamine),
hypoxia, neuroinflammation and stress responses, which eventually result in encephalopathy
[5, 6].

Delirium is typically divided into 3 clinical subclasses; hyperactive, hypoactive and mixed
delirium. The classification is based on the predominant psychomotor activity. The hypoactive
patient has slowed mentation, lethargy, and decreased movements, and the hyperactive
patient has increased number of spontaneous movements that are purposeless,
uncontrollable and inefficient. A delirious patient may fluctuate between a hypoactive and
hyperactive state and the delirium is then termed mixed form [7]. The hypoactive and mixed
forms of delirium are most common in Intensive Care Unit (ICU) patients [8, 9]. The hypoactive

is frequently overlooked and associated with higher mortality [10-12].

In a recent meta-analysis the prevalence of delirium in the ICU was reported to 32% [13], but
prevalence up to 84% have been observed in mechanically ventilated patients [14].
Furthermore, delirium in ICU patients is associated with increased days on mechanical
ventilation, longer hospital admittances, higher costs of care, long-term disability, continuous
cognitive impairments, and increased mortality [15-17].

Several risk factors are known for the development of delirium, and may be divided into
predisposing and precipitating factors. Predisposing factors are non-modifiable and include
advanced age, baseline cognitive impairment, co-morbidity and frailty [18-20]. Theoretically
patients with lower cognitive and physical reserves are less able to adapt and maintain normal
brain function during stress (e.g. critical illness) and are thereby at higher risk of developing
delirium [21]. Precipitating factors of delirium are prolonged mechanical ventilation, major
surgery, poor pain control, sepsis, hypotension, sleep disturbances and certain analgesic and

sedative medications (benzodiazepines and opioids) [18, 19, 22, 23].
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Various tools have been validated for screening of delirium [24] e.g. the Confusion Assessment
Method for ICU (CAM-ICU) [25] and the Intensive Care Delirium Screening Checklist
(ICDSC)[26]. Both tools have been adopted for use in ICUs around the world, and have
demonstrated to identify a diagnosis of delirium as reliably as the Diagnostic and Statistical
Manual of Mental Disorders, 4" Edition (DSM-IV) criteria used by psychiatrists. These

diagnostic tools have therefore significantly improved diagnosis of delirium [27].

1.2 Current treatment

Various pharmacologic agents including antipsychotics, statins, steroids, benzodiazepines and
dexmedetomidine are used against delirium in the clinical setting despite the fact that it is
unclear if these drugs are in fact effective [28-30]. A recent unpublished, multicentre, 14-day
inception cohort study investigating pharmacological interventions for delirium in ICU
patients, found on the basis of data from 99 ICUs, that haloperidol was the most frequently

used agent in delirium treatment followed by benzodiazepines and dexmedetomidine [31].

Haloperidol is a so-called first generation antipsychotic compound and the main mechanisms
of action is by blocking dopamine (D2) receptors in the basal ganglia. Furthermore,
haloperidol may increase the signalling of acetylcholine [32].

Haloperidol may be administered orally (PO), intramuscularly (IM) or intravenously (IV) and
has a high level of bioavailability. The mean half-life of haloperidol following PO or IV
administration is 14-21h, due to metabolization in the liver by CYP-enzymes [33, 34]. The
pharmacokinetics of haloperidol have never been studied in critically ill patients, but it has
been predicted that haloperidol may have large intra-individual bioavailability because of
fluctuating health status, presence of multiple therapeutic interventions and drug interactions
[34].

Various dosing regimens of haloperidol exist, and daily dose ranges vary extensively.
Escalating doses to extreme levels of IV haloperidol daily (3-400mg/daily) has been reported,
although data on dosage regimes in critically ill patients consist of case reports or descriptive
studies of small populations [34]. A study on D2 receptor occupancy in relation to plasma
levels of haloperidol in a small patient population (n=12) with schizophrenia revealed that a
daily oral dose of 2-5mg was sufficient to occupy between 50-80% of D2 receptors [35]. In
psychotic patients, a D2 receptor occupancy of 65-80 % is considered optimal for obtaining an

antipsychotic response [36]. Higher D2-occupancy increases the risk of extrapyramidal
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symptoms (EPS). This indicates that low-dose haloperidol may be sufficient to achieve an
adequate antipsychotic response [35].

Current guidelines recommend initial doses of haloperidol between 0.5-10 mg PO or IV
depending on patient age and level of agitation. Dosage may be repeated after 20-30 min until

therapeutic effect is reached [37-39].

1.3 Trial interventions

Haloperidol gained popularity for use in ICUs in the 1990’s, when Riker et al. in a case series
showed that haloperidol infusion reduced agitation and requirements of sedatives in ICU
patients [40]. The treatment gained popularity in 2005 where Milbrandt et al. in a
retrospective study of 989 patients found that mechanically ventilated patients, who received
haloperidol, had lower hospital mortality compared with those who never received
haloperidol [41]. Kallisvaart et al. showed that prophylactic treatment with haloperidol of
elderly patients undergoing hip surgery reduced the duration and severity of delirium.
However, the authors were not able to show any difference in incidence of delirium between
the haloperidol and placebo groups [42]. In 2013 Page et al. conducted a randomized,
placebo-controlled trial in mechanically ventilated ICU patients. Patients were randomized
irrespective of their CAM-ICU status to receive haloperidol or placebo. However, no
differences in days alive without delirium and coma between the two study groups was

reported, making the effect of haloperidol on delirium duration questionable [43].

In the past decade treatment with atypical antipsychotics have increased as these are
regarded to be as efficient in treating delirium, but with less extrapyramidal symptoms and
fewer adverse reactions as compared to haloperidol [28, 29]. In 2004 Skrobik et al. showed in
a prospective randomized trial but with unconcealed allocation, that olanzapine was a safe
alternative to haloperidol in delirious patients in the ICU with equal improvement in ICU
Delirium Index scores and less extra pyramidal symptoms [44]. A RCT by Girard et al. randomly
assigned 103 mechanically ventilated ICU patients with a positive CAM-ICU to receive
haloperidol or ziprasidone or placebo every 6 hours during 14 days. No differences were
observed in days alive without delirium or coma between the three treatment groups [45].

A systematic review from 2010 by Cochrane Library based on three studies with small patients
cohorts, found that antipsychotics (haloperidol, chlorpromazine, risperidone, and olanzapine)
significantly reduced established delirium when comparing delirium scores at baseline and
during treatment. The study found no difference between haloperidol and atypical

antipsychotics (i.e. risperidone and olanzapine) in the management of delirium [29]. These
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conclusions should be interpreted with caution since the meta-analysis of antipsychotics
effect on delirium was applied on only two studies with small patient cohorts. A systematic
review by Rodrigo et al. from 2015 found no single pharmacological intervention to reduce
delirium duration or hospital LOS or mortality. The studied agents included antipsychotics
(haloperidol, ziprasidone, quetiapine, olanzapine), and other agents (rivastigmin and
dexmedetomidine). The authors concluded that large randomized placebo-controlled trials
are needed to assess the role of antipsychotics in the treatment of delirium and long-term
outcomes such as cognitive function and mortality [46].

A recent unpublished overview of reviews (Appendix 11) on pharmacological interventions for
the treatment and prevention of delirium in ICU patients, found only one review of moderate
quality (GRADE-assessment) and high risk of bias (ROBIS tool), addressing the effect of
haloperidol on prevention and treatment of delirium. The review indicated no difference in
delirium incidence or duration between the haloperidol and control groups. The systematic
review emphasizes the need of conducting a large pragmatic trial with overall low risk of bias
for treatment of delirium with haloperidol and dexmedetomidine (Appendix 11).

In conclusion, the literature so far, provides no definitive answer of neither beneficial nor
harmful effects of haloperidol in the treatment of delirium and the long-term outcomes
hereof.

However, various international guidelines continues to recommend haloperidol for the
treatment of delirium [38, 48-50], although no blinded, randomized, placebo-controlled trials
with adequate power have established efficacy or safety of haloperidol in the management of
delirium in ICU patients [51]. In contrast, the most recent guidelines from the American
College of Critical Care Medicine and the Society of Critical Care Medicine in the US did not
recommend haloperidol for the management of delirium due to lack of evidence and
emphasized the need of a well-designed RCT to assess the role of haloperidol in the

management of delirium [51].

With the current protocol, we will conduct an international, multicentre, prospective,
randomized, placebo-controlled trial to investigate the effect of haloperidol in treating
delirium in ICU patients. Before testing other drugs (e.g. atypical antipsychotics) compared
with haloperidol, we need to establish firm evidence that haloperidol is superior to placebo

in treating delirium in ICU patients. The control intervention is therefore chosen to be placebo.
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1.4 Risks and benefits

The use of haloperidol against delirium is a well-known and widespread used regimen in the
ICU and many patients receive it every day. Haloperidol has a number of potentially harmful
adverse reaction (see section 8.3) and is associated with increased mortality after long-term
treatment in elderly people with dementia-related psychosis [52]. From the available
evidence there is not firm evidence demonstrating that haloperidol is superior or inferior to
placebo in ICU patients with delirium [47]. Many patients may thereby be exposed to the

adverse reactions of haloperidol without any firm evidence of benefit.

1.5 Serious Adverse Reactions of haloperidol

Extrapyramidal symptoms

Extrapyramidal symptoms (EPS) include dystonia, akathisia, parkinsonism, bradykinesia and
tremor [53]. In a meta-analysis of the safety and efficacy of haloperidol in delirium patients,
the drug was proven relatively safe with regard to EPS symptoms. In six studies that used
standardized methods to record adverse reactions, especially EPS symptoms, only one out of

1123 patients experienced mild akathisia [54].

Tardive dyskinesia

Tardive dyskinesia (TD) is a syndrome of potentially irreversible, involuntary, dyskinetic
movements. The rate of TD after haloperidol is highest among elderly, especially elderly
women. The risk of developing TD is believed to increase as the duration of drug
administration and accumulated drug dose increases. However, the syndrome may develop

after low doses and brief treatment with haloperidol [53].

Cardiovascular effects

Haloperidol has been associated with rate corrected QT-prolongation (QTp), Torsade de
Pointes tachyarrhythmia and sudden death [53]. QTp frequently occurs in critically ill patients
[55] and is thereby a well-known condition in the ICU. QTp in critically ill patients have through
retrospective studies been associated to patients receiving high doses of IV haloperidol (>
20mg/d) [56, 57]. The association between QTp and low-dose IV haloperidol is less clear. A
recent post-hoc analysis of a randomized, placebo-controlled trial in a mixed population of
critically ill adults (n=68) showed that low dose IV haloperidol (< 20 mg/d) was not associated
with QTp, suggesting no need for additional QTc monitoring after initiation of low dose IV

haloperidol [58].
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All ICU patients are under continuous cardiac monitoring enabling clinicians to identify
patients suspicious of QTp and those with ventricular arrhythmia. The current clinical practice
in the ICU does not include QTp screening before or during haloperidol use and ICU staff are
experienced in handling IV haloperidol for the treatment of delirium. Furthermore, QTp is not
necessarily equivalent to arrhythmogenicity and the use of QT-prolonging drugs should be
based on a risk-benefit analysis in individual patients [55]. Clinicians in the ICU are experienced
in this risk assessment and have the means to initiate haloperidol treatment without QTp
screening due to their experience and a higher level of surveillance. According to available
evidence and in line with current practice there will be no protocolized QTp screening after

enrolment in the AID-ICU trial.

Neuroleptic malignant syndrome

Neuroleptic malignant syndrome (NMS) is a rare but serious adverse reaction to haloperidol.
It is a complex condition recognized by hyperpyrexia, severe muscle rigidity and autonomic
instability such as a labile blood pressure. Other signs may include high levels of creatinine
phosphokinase, myoglobinuria and acute kidney injury. NMS is an exclusion diagnosis, since
many of the symptoms may be related to co-morbid conditions in critically ill patients. The
condition is extremely rare with incidence rates for all antipsychotics probably being between
0.01 and 0.02%. The incidence of NMS has decreased probably due to the use of lower doses
of antipsychotics. The syndrome typically occurs in the first two weeks after drug initiation

[59].

Mortality in elderly

Analyses from 17 placebo-controlled trials, largely on atypical antipsychotics including
haloperidol, have revealed an increased mortality in elderly patients with dementia-related
psychosis. Compared to placebo the risk of death was 1.6-1.7 times higher among patients
treated with antipsychotics [60]. Furthermore, observational studies suggest that treatment
with typical antipsychotics may increase mortality in elderly [61, 62]. Following these findings,
the American Food and Drugs administration (FDA) issued a ‘black box-warning’ stating that
antipsychotics are not approved for treatment of dementia-related psychosis. However, a
systematic review and meta-analysis of randomized placebo-controlled trials in elderly with
dementia, delirium or high risk of delirium, found no increased mortality associated with the

use of haloperidol [63].
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1.6 Ethical justification and trial rationale

As described above, there is no firm or reliable evidence from systematic reviews of RCTs or
single RCT on the potential benefit or harm of haloperidol in the adult patients in the ICU.
Haloperidol is, however, recommended in several guidelines, and regarded as a first line drug
for treatment of delirium. Since it is widespread and currently the most used intervention, the
patients assigned to the haloperidol group in the AID-ICU trial, will not be exposed to
additional risk when enrolled in the trial. If a randomised patient experiences an adverse
reaction, the trial intervention will be discontinued and the patient will be treated according
to usual care other than haloperidol. For patients with severe agitated delirium, who cannot
be managed with the interventional drug alone, there is a protocolized escape plan to ensure
the safety of the patient. The escape plan will be in accordance with everyday practice and
will not expose the patients to additional risks.

The individual patient may benefit from participating in the trial as this will lead to increased
focus on delirium. The trial secures daily delirium screening enabling early diagnosis of
delirium. An early diagnosis will possibly secure earlier implementation of other non-
pharmacological interventions for delirium which is part of usual care in the ICU (eq. sleep-
and pain control). Furthermore, the close surveillance will ensure discontinuation of trial
intervention when it is no longer needed.

We find the trial justified since it is believed that it is in the interest of the individual patient,
future patients and society, to establish firm evidence of the role of haloperidol in treating
delirium. If the drug is not found superior to placebo, future patients will benefit from this

trial by avoiding the potential harm of receiving haloperidol.

All ICU patients with delirium are mentally incompetent by definition (it is the hallmark of
delirium). We cannot conduct the trial in less sick patients neither in- nor outside the ICU since
such patient populations are not representative for ICU patients with delirium. Delirium in the
ICU is prevalent and associated with a high degree of morbidity and mortality [23, 64, 65].
Patients requiring an intervention for ICU delirium cannot have the intervention withheld for
them to regain competence so that informed consent can be obtained. To make a clinical trial
with the goal of improving the outcome of delirious patients in the ICU, it is necessary to
randomise and enrol patients before obtaining informed consent from the patient. Consent
will be obtained according to national law. In Denmark, temporarily incompetent patients will
be enrolled after informed consent from one physician, who is independent of the trial (first

trial guardian). As soon as possible after enrolment, consent will be obtained from the
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patient’s next of kin and a second physician (second trial guardian). The second trial guardian
must be different from the first trial guardian, but also independent of the trial. Patients, who
regain competence, will be asked for informed consent as soon as possible (appendix 5). The
process leading to the achievement of informed consent will be in compliance with all
applicable regulations. The consenting party will be provided with written and oral
information about the trial so he/she is able to make an informed decision about participation
in the trial. Written information and the consent form will be subject to review and approval
by the ethical committee system according to national law in all participating countries. The
consenting party can at any time, without further explanation, withdraw consent. The process
leading to the achievement of consent may differ in the participating countries, but will be

described and be in compliance with all applicable regulations in the country.

1.7 Trial conduct

The trial will be conducted in compliance with the published trial protocol, the Helsinki
Declaration in its latest version [66], the good clinical practice (GCP) guidelines [67], and
national laws in the participating countries. The protocol is written in accordance with the
SPIRIT 2013 Statement [68] and will be registered on www.clinicaltrials.gov and at the
European Union Drug Regulating Authorities Clinical Trials (EudraCT) before trial start. No
substantial deviation from the protocol will be implemented without prior review and
approval of the regulatory authorities except where it may be necessary to eliminate an
immediate hazard to the trial participants. In such case, the deviation will be reported to the
authorities as soon as possible. Enrolment will start after approval by the ethical committees,
medicines agencies, data protection agencies and health authorities in the participating
countries. A manuscript with main points of the protocol including description of design,

rationale and analysis plan will be submitted to a peer-reviewed journal in English language.

2 Trial objectives and purpose

To assess the benefits and harms of haloperidol in adult ICU patients with delirium.

2.1 Trial hypotheses

- In adult ICU patients with delirium, haloperidol as compared with placebo, will have
an effect on the number of days alive out of the hospital within 90-days.
- Haloperidol as compared with placebo will reduce the duration of delirium in these

patients.

AID-ICU protocol version 4.3
Page 22/102


http://www.clinicaltrials.gov/

2.2

Haloperidol as compared with placebo will increase the total number of serious

adverse reactions and number of serious adverse reactions per patient.

Primary objective

To determine, if haloperidol treatment in ICU patients with delirium will increase the number

of days alive out of the hospital within 90 days. This primary objective includes 90 days

mortality and length of hospital stay within 90 days after randomisation.

2.3

Secondary objectives

To investigate if haloperidol as compared with placebo in ICU patients with delirium will

change the:

3

3.1

Number of days alive without delirium or coma in the ICU

Number of patients with one or more adverse reactions and/or the total number of
adverse reactions to haloperidol compared with placebo.

Number of patients needing one or more doses of escape medicines and number of
days with escape medicines per patient

Number of days alive without mechanical ventilation in the 90-day trial period
One-year mortality after inclusion

Measurement of cognitive function at inclusion and 1-year after inclusion at selected
trial sites.

A health economic analysis will be performed. The analytic details will be based on
the result of the trial and specified (cost-effectiveness vs. cost-minimisation analyses).
Outcomes will be one-year mortality and Quality adjusted Life Years (QALYs). The
latter will be conducted on the basis of EQ-5D-5L. The inclusion of QALYs generates a

cost-utility analysis.

Trial design

Trial design

The AID-ICU trial is an investigator-initiated, international, multicentre, randomised, blinded,

parallel-group trial of haloperidol versus placebo in adult ICU patients with delirium.
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3.2 Randomisation

Patients with a positive delirium score will be screened for enrolment in the participating ICUs.
This will be ensured through implementation of trial methodology at trial sites. The 1:1
randomisation will be centralised and web-based according to the computer-generated
allocation sequence list, stratification variables, and varying block size at Copenhagen Trial
Unit (CTU). The allocation sequence list will exclusively be known to the data manager at CTU
and will be unknown to the investigators to allow immediate and concealed allocation to
intervention with haloperidol or placebo. Each patient will be allocated a unique patient-

screening number.

3.3 Blinding

Haloperidol is contained in liquid form in an ampule. Our placebo drug will be isotonic saline
and will be contained in an identical ampule. The solution of haloperidol is colourless and
cannot be visually distinguished from isotonic saline. Each vial will contain the same volume,
corresponding to 5 mg (1ml) haloperidol in the intervention group. The trial medication will
be labelled with a white label, which is identical on placebo and active drug. The label will
contain the required information of the trial drugs including date of expire. The top of the
placebo ampule will be identical with the ampule of the active drug.

The allocated trial medication will be blinded to the clinical staff caring for the patient, to the
patient, investigators, outcome assessors, and only the data manager has the possibility to
unblind the allocated intervention. The statistical analysis of the trial will be blinded with the
intervention groups coded as, e.g., X and Y. Based on this blinded analysis two conclusions will
be drawn: one assuming X is the experimental group and Y is the control group, and one
conclusion assuming the opposite. Two abstracts will be written and accepted by the author

group. After this, the blinding will be demasked.

The members of the Data Monitoring and Safety Committee (DMSC) will remain blinded
unless 1) they request otherwise or 2) the interim analysis has provided strong indications of

one intervention being beneficial or harmful compared to the other.

3.3.1 Unblinding

The intervention may be unblinded for individual patients if deemed necessary by the clinician
or investigator for the treatment and safety of the patient. In case of a suspected unexpected
serious adverse reaction (SUSAR) the sponsor (or delegated party) shall break the blinding in

order to judge the ‘expectedness’ and therefore the occurrence of a SUSAR (according to the
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summary of product characteristics), and report it to the authorities accordingly. See section

8 for more information.

If the intervention for an individual patient needs to be unblinded during the trial, the treating
physician shall contact the Coordinating investigator who will be available around the clock:
The Coordinating investigator will establish contact to Copenhagen Trial Unit (CTU) if needed,
from where information of allocated trial intervention (haloperidol or placebo) is available.

This can be done by telephone at all hours, any day of the week.

For the entire trial

Unblinding the entire trial will be performed confidentially via the data manager to the
steering committee at the end of the statistical analysis and after two approved abstracts are
written, one assuming X is the intervention while the other assuming Y is the intervention.
The author will be blinded to the allocation until the abstracts are approved by the steering
committee. If the interim analysis gives strong indications of one intervention is beneficial or

harmful, the trial will be unblinded before planned.

3.4 Participant timeline

We will strive to enrol patients as soon as they fulfil the inclusion criteria. Patients admitted
to a clinical trial site will be screened with a validated screening tool (CAM-ICU or ICDSC) of
delirium morning and evening. When a patient is diagnosed with delirium the patient is
screened for enrolment. Upon enrolment the patients will be randomized to receive either
intravenous 2.5mg haloperidol or placebo three times daily. The patients will continue the
allocated intervention until they fulfil the pausing criteria (see section 6.4), discharge from the
ICU or death in the ICU with a maximum of 90 days after randomization.

If the patient meets pausing criteria (see section 6.4), the intervention will be discontinued.
However, if the patient again turns delirious, the patient shall resume the allocated treatment.
If the patient is readmitted to the ICU within 90 days after randomisation and still meet
inclusion criteria, the patient should continue the allocated treatment. If a patient has
received haloperidol or other antipsychotics in the department against delirium, the
treatment should be discontinued and the patient should continue the allocated treatment.
The trial site will be responsible for registration of 90-day mortality and length of stay in the
ICU within 90 days. The national investigator will be responsible for registration of 1-year

mortality.
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4 Selection of participants
All patients admitted to a clinical trial site are considered for inclusion. Patients will be eligible

if they comply with inclusion criteria and not any of the exclusion criteria listed below.

4.1 Inclusion criteria

- Acute admission to the ICU AND
- Age2>18years AND

- Diagnosed delirium with a validated screening tool as either CAM-ICU or ICDSC.

4.2 Exclusion criteria

- Contraindications to haloperidol (intolerance to haloperidol or additives, known
Parkinson’s disease or other extrapyramidal symptoms, known QTc prolongation,
history of tardive dyskinesia or comatose (non-pharmacological) patients, previous
ventricular arrhythmia or torsades de pointes, uncorrected hypokalaemia)

- Habitual treatment with any antipsychotic medication or treatment with
antipsychotics in the ICU prior to inclusion

- Permanently incompetent (e.g. dementia, mental retardation)

- Delirium assessment non-applicable (coma or language barriers)

- Withdrawal from active therapy or brain death

- Fertile women (women < 50 years) with positive urine human chorionic gonadotropin
(hCG) or plasma-hCG

- Consent according to national regulations not obtainable

- Patients under coercive measures by regulatory authorities

- Patients with alcohol-induced delirium (delirium tremens)

4.3 Participant discontinuation and withdrawal

4.3.1 Discontinuation and withdrawal at the choice of the participant
The procedure of handling withdrawal of consent from a patient will follow national

regulations and will be described by each participating country.

The Danish procedure:
A patient, who no longer wishes to participate in the trial, can withdraw his/her consent at
any time without need of further explanation, and without consequences for further

treatment. For incompetent patient’s consent can be withdrawn at any time by the person(s),
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who has given proxy-consent. In order to limit the amount of missing data, we plan to collect
as much data from each patient as possible. Therefore, if possible, the investigator will ask the

patient or the proxy to which extent the withdrawal includes:

e receiving the trial intervention only (allowing for all data registration and follow-up)
OR
e receiving the trial intervention AND further registration of daily data and/or follow-

up

Only the patient can demand deletion of already registered data and only if the patient did
not consent previously. If so, data will be deleted and enrolment of a new patient will be

ensured to obtain the full sample size.

4.3.2 Discontinuation and withdrawal at the choice of the treating
clinician or the investigator

The intervention of a particular patient can be discontinued by the clinician or investigator at
any time, if:
e The patient experiences intolerable adverse reactions (including SAR and SUSAR)
suspected to be related to the trial intervention.
e C(linicians discretion in conjunction with the coordinating investigator decide it to be
in the patient’s interest
e The patient after inclusion is subject to involuntary hospitalization (coercive
measures), the intervention will stop.
e The patient after inclusion experiences QTc prolongation.
e The patient after inclusion becomes comatose and the coma is suspected to be
caused by the intervention medication. All other causes should be considered and

abolished before the intervention is paused.

In these cases, the collection of data will continue and the follow-up will be conducted. The
patient will remain in the intention-to-treat population if the allocated trial intervention has

been given.

4.3.3 Discontinuation due to wrong inclusion of an ineligible patient

If an ineligible patient is randomised by mistake and the trial intervention has not been given,

data will be deleted (logged as a flawed randomisation) and a new patient will be randomised.
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If the intervention has been given, the patient will continue in the trial and in the intention-
to-treat population. If the patient experiences a serious adverse reaction (SAR) or a suspected
unexpected serious adverse reaction (SUSAR) the trial intervention will be stopped; data

registration will continue.

4.3.4 Transferral between ICUs

Patients who are transferred to another ICU will be regarded as discharged from the ICU
unless the receiving ICU is an active AID-ICU trial site. The patient will then continue the
allocated intervention at the new trial site until discharge from ICU, achievement of pausing
criteria or death. The trial site with the final discharge or death of the patient is responsible

for follow-up of primary and secondary outcome measures.

5 Selection of trial sites and personnel

5.1 Trial sites and setting
Trial sites will be ICUs in Europe. Trial sites are listed in the section ‘Administrative

information’. This section will be updated during the trial.

5.2 Trial personnel
All clinicians caring for patients in participating ICUs will be eligible to screen patients and
perform the interventions. All participating ICUs will receive written and oral instructions

about the trial procedures. A 24-hour hotline will be available for questions.

6 Trial interventions

6.1 Experimental intervention

All patients randomised to the experimental group will be given intravenous haloperidol 2.5
mg three times daily. If necessary, administration of trial medication can be repeated to a
maximum dose of 20 mg haloperidol/placebo a day (corresponding to 8 administrations of
trial medication). The intervention period will be from randomisation until discharge or death
in the ICU, or 90 days post-randomisation (maximum length of the intervention period) or a
patient meets the pausing criteria. When a patient meets pausing criteria, the intervention
will be discontinued but daily assessment and data registration will continue. If the patient
again turns delirious, the patient shall resume the allocated intervention. If the patient is

readmitted to the ICU within the 90-day trial period and has delirium, the allocated

AID-ICU protocol version 4.3
Page 28/102



intervention should be resumed until final discharge from the ICU, the patient meets pausing

criteria, the end of the 90-day trial period or death.

6.2 Control intervention

The control intervention will be placebo in the form of isotonic saline, which will be
administered intravenously three times daily or in the same algorithm described above. The
intervention period will be identical to the intervention period of the experimental

intervention.

6.3 Delirium assessment

All patients included in the trial are assessed twice daily with a diagnostic tool for delirium
(CAM-ICU or ICDSC, appendix 8 and 9). The test results can be positive or negative for delirium

(positive CAM-ICU or > 4) and is registered daily in the eCRF from source data.

6.4 Pausing criteria

When a patient has two consecutive negative CAM-ICU or ICDSC (< 4) scores in the same day
(morning assessment and evening assessment) the patient will be classified as ‘delirium-free’
and the intervention will be paused. Data registration and follow-up will continue. If a patient
is termed ‘delirium-free’ and discontinued from the trial intervention, but after some time
again has delirium (positive CAM-ICU or = 4 ICDSC), the patient will resume the allocated

treatment.

6.5 Co-interventions

The only protocolized co-intervention in the trial will be our escape protocol, see section 6.8
for more details. The patients will in any other sense be subject to standard care in the ICU

during the whole trial period.

6.6 Concomitant interventions

Haloperidol or other antipsychotics cannot be prescribed in the ICU during the intervention
period. If a patient develops uncontrollable agitation there will be an escape plan (see section
6.8) to ensure safety of the patient. If an included patient receives open-label haloperidol or
other antipsychotics it will be considered a major protocol violation. This will be registered

and the allocated trial intervention and data collection will continue.

Patients readmitted to the ICU within the 90-day intervention period:
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- If the patient has received haloperidol or other antipsychotics in the ward, the drug
will be discontinued when the patient is admitted to the ICU. If the patient has a
positive delirium score, the patient will resume the allocated trial medication.

All other interventions will be allowed since they are expected to be distributed evenly in the

two groups.

6.6.1 Treatment with benzodiazepines and a2 agonists prior to
inclusion

Patients receiving benzodiazepines or a2-agonists on a regular daily basis prior to ICU
admittance may continue their habitual treatment during the trial. Patients who have
prescriptions on benzodiazepines or a2 agonists in an as needed formula (not habitual/pro
necessitate) prior to ICU admittance should have their medication discontinued upon

inclusion in the trial.

6.7  Criteria for modification of interventions for a given trial
participant

The intervention can only be modified if the patient is subject to intolerable adverse reactions
or if the clinician in conjunction with coordinating investigator finds it necessary, see section
4.3.2. If the patient experiences uncontrollable delirium and the intervention protocol is not
found sufficient, the intervention may be modified according to our escape protocol (see

section 6.8).

6.7.1 Special circumstances: Comatose patients post-inclusion

Comatose patients whether intended or unintended are not assessable for delirium, but
should generally continue to receive trial medication. If the coma is intended and easing the
level of sedation is not possible, the patient will be registered as ‘unable to assess’ in the eCRF
dayform and the intervention will continue. The clinician should on a daily basis, if
appropriate, ease the level of sedation to ensure sufficient level of consciousness so delirium
screening may be performed.

Unintended coma should be relieved by initially removing all sedative medication but the trial
medication. If the coma is unexplained and at the clinician discretion suspected to be caused
by the trial medication, all other causes should be considered and abolished (e.g. level of
sedatives, analgesics etc.) before the trial medication is firstly decreased to 1.25mg three
times daily or paused, if halved dosages of trial medication do not show the desired effect.

This judgement is made by the treating physician.
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6.8 Escape protocol

If the patient develops uncontrollable delirium that cannot be sufficiently treated with the
trial medication including additional as needed doses of trial medication up to 20mg/daily,
the patient may receive one of the following escape medications chosen at the discretion of
the clinician: benzodiazepines, propofol-sedation or a2-agonists. The chosen agent should be
titrated until the delirium is sufficiently managed according to usual clinical practice. Patients
who are managed with one of the escape agents will continue to receive the intervention

medication and as needed doses of haloperidol up to 20mg on a daily basis.

6.9 Management of patients with uncontrollable delirium before
inclusion

If a patient presents with an uncontrollable delirium before inclusion and there is an

immediate need to act, the clinicians are allowed to choose between one of the mentioned

escape drugs in 6.8 before inclusion. Patients who have received the escape protocol before

inclusion are still eligible for inclusion and this should be done as soon as possible.

6.10 Intervention accountability

Trial medication:

Active drug: Haloperidol, solution for intravenous injection, 5mg/ml.

Each glass ampule contains 1ml corresponding to 5 mg haloperidol. The content is colourless.

The drug is produced by Jannsen-Cilag A/S, Bregnergdvej 133, 3460 Birkeroed, Denmark.

Placebo drug: Isotonic saline, solution for intravenous injection, 9mg/ml
Each glass ampule contains 1 ml corresponding to 9mg saline in sterile water. Content of
electrolytes/l: 154mmol chlorid, 154mmol natrium. Isotonic. Osmolarity 308mmol/I.

The placebo-drug is produced by the Hospital Pharmacy of the Capital Region of Denmark.

Haloperidol for intravenous injection will be bought and delivered from Janssen-Cilag to the
Hospital Pharmacy of the Capital Region of Denmark (HP). The haloperidol will be part of the
regular production and hence not made especially for the AID-ICU trial. The HP will be
responsible for relabelling of haloperidol (making them identical to placebo), storage and
packaging.

HP will produce the sterile ampules with isotonic saline used for placebo. The production will
follow all regulations and according to Good Manufacturing Practice (GMP) and Good

Distribution Practice (GDP). HP will be responsible for production, labelling, storage and
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packaging of placebo medication (ampules containing 1ml of isotonic saline). All services will
be performed by qualified and trained personnel and according to GMP and GDP.

A computer program (from CTU) will generate a coding list with numbers for the ampules. At
randomisation, the computer program will allocate a package with 3 ampules each labelled
with an unique ampule ID. In this way the trial participant number (CPR or national
identification number) is linked to the unique ampule number on the trial medication. The
procedure is repeated when more medication is needed. This procedure enables the
investigator to trace all trial medication. CRIC will be responsible for having a sufficient
number of ampules to be allocated to patients enrolled at each trial site. At each trial site, trial
products will be stored in a secure place. Combined with the unique packaging and labelling
number this will ensure that trial medications will not be mixed up with other medications.
Used and unused products will be registered.

Distribution in Denmark will be handled by HP (distribution within and between regions).
Distribution out-side Denmark will be handled by World Courier or other delivery companies

that provide transfer temperature logs.

7 Outcomes

7.1 Primary outcome

- Days alive out of the hospital within 90 days post-randomisation

7.2 Secondary outcomes

1. Number of days alive without delirium and coma in the ICU

2. Number of patients with one or more serious adverse reactions to haloperidol and
total number of serious adverse reactions to haloperidol

3. Number of patients using one or more doses of escape medicines and number of
days with escape medicines per patients

4. Number of days alive without mechanical ventilation in the 90-day period

5. 1-year mortality post-randomisation

6. EQ-5D-5L and EQ-VAS one year after randomisation. Patients who have died will be
assigned the lowest possible EQ-5D-5L and EQ-VAS score.

7. Cognitive function at inclusion using IQCODE and 1-year after randomisation
assessed with RBANS score and Trail Making Test A&B at selected sites.

8. A health economic analysis will be performed. The analytic details will be based on

the result of the trial and specified (cost-effectiveness vs. cost-minimisation analyses).
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Outcomes will be one-year mortality and Quality adjusted Life Years (QALYs). The
latter will be conducted on the basis of Eq-5D-5L. The inclusion of QALYs generates a

cost-utility analysis.

7.3 Exploratory outcomes

No exploratory outcomes or sub-studies are planned. However, sub-studies will be
encouraged as long as they do not hamper the completion of the main protocol and can be

conducted after approval of the protocol by the Steering Committee (SC).

8 Safety

8.1 Definitions

Adverse Event (AE): any undesirable medical event occurring to a participant during a clinical

trial, which does not necessarily have a causal relationship with the intervention.

Adverse Reaction (AR): any undesirable and unintended medical response related to the

intervention occurring to a participant during a clinical trial.

Serious Adverse Event (SAE): any adverse event that results in death, is life-threatening,
requires hospitalisation or prolongation of existing hospitalisation, results in persistent or

significant disability or incapacity, or is a congenital anomaly or birth defect.

Serious Adverse Reaction (SAR): any adverse reaction that results in death, is life-threatening,
requires hospitalisation or prolongation of existing hospitalisation, results in persistent or

significant disability or incapacity, or is a congenital anomaly or birth defect.

Suspected Unexpected Serious Adverse Reaction (SUSAR): any suspected adverse reaction
which is both serious and unexpected (the nature or severity of which is not consistent with

the information available to date).

8.2 Risk and safety issues in the current trial

See summary of Product Characteristics in appendix 3.
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8.3 Assessment of adverse reactions and events

8.3.1 Serious adverse reactions
SARs to Haloperidol.

- Anaphylactic reaction
- Agranulocytosis
- Pancytopenia
- Ventricular arrhythmia
- Extrapyramidal symptoms (EPS)
- Tardive dyskinesia
- Malignant neuroleptic syndrome
- Acute hepatic failure
Registered SARs are defined in appendix 2 in accordance with the Summary of Products

Characteristics (SPC).

SARs to 7,5ml isotonic saline

No SARs are associated with a small volume of intravenous isotonic saline.

8.3.2 Recording of serious adverse reaction and events

SARs will be recorded daily in the eCRF from the time of the first administration of trial
medication and until last administration of trial medication. If the patient is readmitted to the
ICU and trial medication is re-introduced, SARs will be recorded. If a patient experience a SAR,
the local investigator must report this without undue delay to the sponsor (or delegated
party). Furthermore, when a SAR is registered in the eCRF, the coordinating investigator and
sponsor will be informed directly, which will secure fast reporting of SAR. If a patient
experiences a SAR he or she will be withdrawn from the trial medication. Daily registration
will be continued and the follow-up will be conducted. SARs in the two groups will be
compared as an outcome measure in the interim and final analyses.

If a patient experiences a SUSAR, the local investigator must report this without undue delay
to the sponsor (or delegated party). The patient will be withdrawn from the trial and the trial
medication will be demasked. If a SUSAR is still reasonable after demasking, a report will be
conducted describing onset and end of event, severity, the relation to the intervention, the
actions taken and the outcome.

SAEs will not be recorded as an entity, because the majority of ICU patients will experience

several SAEs during their critical illness in the ICU. These will be registered by the clinician in
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the patient files. The most important SAEs will be captured in the primary outcome measure;
days alive out of the hospital (includes mortality and length of hospital stay) and secondary
outcome measures (days alive without mechanical ventilation). Patient charts, notes and lab
reports will contain detailed daily registrations of a wide range of clinical data (ICU setting),

which can be obtained on request from the medical authorities.

8.3.3 Reporting

Trial investigators are obliged to report SUSARs without any delay to the sponsor, which in
turn will report these to the Danish Medicine Agency no later than 7 days after the report has
been received for life-threatening and fatal SUSARs. No later than 8 days after the reporting,
the sponsor must inform the Danish Medicines Agency of relevant follow-up information on
the sponsor’s and the investigator’s follow-up action to the reporting. Any other SUSARs must
be reported to the Danish Medicines Agency no later than 15 days from the time when the
sponsor is informed.

Once a year the sponsor will submit a list of all SARs that have occurred in the entire trial
(Danish and international sites) during the trial period as well as a report on safety of the trial
subjects to the Danish Medicines Agency.

The sponsor must notify the Danish Medicines Agency when the trial has been completed (no
later than 90 days thereafter) or if earlier than planned, the reasons for stopping the trial must
be given.

The results from the trial must be recorded on EudraCT.

9 Procedures, assessments and data collection

9.1 Inclusion procedure

9.1.1 Screening

All patients admitted to a participating ICU and having a positive delirium score (positive CAM-
ICU, > 4 ICDSC) will be eligible for screening. In women younger than 50 years a pregnancy
test must be performed at the investigational site prior to inclusion, thus a negative urine-

hCG or plasma-hCG must be present before enrolment in the trial.

9.1.2 Procedures for informed consent
Patients will be enrolled after consent by proxy is obtained according to national regulations.
Each participating country will describe this procedure according to national regulations. The

procedure for Danish patients is described in appendix 5.
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9.2 Data collection

9.2.1 Method

Data will be obtained from patient files and national registers and registered in an eCRF. For
patients transferred from a trial ICU to a non-trial ICU, data related to the outcomes of interest
will post transferral be collected according to national practice e.g. national registers in

Denmark.

9.2.2 Timing

All variables are defined in appendix 2.
Baseline variables:
- Sex
- Date of birth
- Date of admission to hospital
- Date and time of admission to ICU
- COVID-19 positive (y/n)
- Elective or emergency surgery during current hospitalization (y/n)
- Risk factors for delirium:
o Recent traumatic brain injury (y/n)
o Recent stroke (y/n)
o History of mental illness (y/n)
o History of neurodegenerative disease (y/n)
o Previous treatment with haloperidol (y/n)
o Smoking (y/n)
o Alcohol abuse (y/n)
o Substance abuse (y/n)
o Benzodiazepine use (Y/n)
- Other co-morbidities:
o Active hematologic cancer
o Metastatic carcinoma
- Values for Simplified Mortality Score (SMS score) at ICU admission not covered by the
above:
o Lowest measured systolic blood pressure in the last 24h prior randomisation
o Use of vasopressors or inotropes, respiratory support and renal replacement

therapy within the last 24h prior to randomisation (appendix 2 and 7).
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Daily during ICU admission (day form):

- Use of mechanical ventilation on this day

- Coma on this day

- Delirium assessment

O

@)

Morning assessment
=  Coma (y/n)
= Delirium (y/n)

=  Motor subtype (hypo- or hyperactive)

Evening assessment
= Coma (y/n)
= Delirium (y/n)

=  Motor subtype (hypo- or hyperactive)

- Delirium treatment

O

o Additional as needed doses of trial medication (y/n), if yes:

O

- Open label haloperidol administration (y/n)

- Serious adverse reactions (y/n for everyone)

O

O

Delivery of trial medication
= Morning (y/n)
=  Midday (y/n)
= Evening (y/n)

=  Total dose of additional trial medication

Use of escape protocol (y/n for everyone), if yes:

= Propofol sedation
=  Benzodiazepines

= A2 agonist infusion

Anaphylactic reaction
Agranulocytosis

Pancytopenia

Ventricular arrhythmia
Extrapyramidal symptoms (EPS)
Tardive dyskinesia

Malignant neuroleptic syndrome

Acute hepatic failure
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Follow-up 90 days after randomisation

Death (y/n, if yes date of death)

Date of discharge from ICU

Date of discharge from hospital

Additional hospital admissions

Follow-up 1 year after randomisation
- Death (y/n, if yes date of death)
- EQ-5D-5L and EQ-VAS scores at selected sites
- RBANS scores and Trail Making Test A&B at selected sites

10 Data handling and record keeping

10.1 Data management
Data will be entered into an electronically, web-based eCRF and obtained from the source

data as defined per site and country (medical files and national registers) by trial personnel.

10.2 Confidentiality

Each patient will receive a unique trial identification number. Trial investigators will receive a
personal username and passwords to access the randomisation system and the eCRF. Each
site will only have access to site specific patient data. Data will be handled according to the
National Data Protection Agency and protected by the Danish national laws ‘Loven om

behandling af personoplysninger’ and ‘Sundhedsloven’.

10.3 Access to data

All original records (incl. consent forms, eCRFs, and relevant correspondences) will be
archived for 15 years. The electronic trial database file will be delivered to a depository and
maintained anonymized if requested by the authorities.

De-identified data will be made publicly available 9 months after the publication of the
outcome data according to the recent ICMJE recommendations [69]. As it is for all CRIC trials,
all trial-related documents will be public available at www.CRIC.nu including those of the site

master file, the eCRF template, instructions, educational material etc.
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11 Statistical plan and data analysis

11.1 Sample size and power

11.1.1 Sample size estimation for primary outcome

Our primary outcome is ‘days alive out of the hospital within 90 days’, which include 90-day
mortality and days alive out of the hospital. For 90-day mortality the result will be given as a
relative risk reduction or increase in mortality between the intervention and placebo group.
For days alive out of the hospital the result will be given as an estimate of improvement or
worsening of the mean. Both results will be stratified for delirium motor subtype and trial site.
The results will be given with 95-confidence intervals.

Based on observational data [31], data on ‘days alive out of the hospital within 90 days’ shows
a non-normal distribution. For power calculations, a Wilcoxon rank sum test was applied.
Assuming that the treatment will lower mortality by 15% and shift the distribution of ‘days
alive outside the hospital at day 90’ to the right by an amount that a combined effect on the
mean is an improvement of 8%, the power calculation show that with 500 patients
randomized to each arm we will have 90% power at the 5% significance level to show such a
difference.

Power analysis of 90-day mortality is also based on observational data [31], which yield a 90-
day mortality of 27%. With 500 patients in each arm the study will have 90% power to detect

a relative risk reduction or increase in 90-day mortality of 31%.

11.1.2 Power estimations for secondary outcomes

Due to lack of previous data we have not been able to estimate the statistical power for the

secondary outcomes.

11.2 Statistical methods

Our primary analyses will be based on the intention-to-treat population being all randomized
patients consenting to use their data. Secondary analyses will be performed on a per protocol
population defined as all patients randomized and consenting to use their data except for
patients having a major protocol violation during the intervention period. We will consider
the following violations of the protocol to be major:

1) Patients not receiving the allocated intervention for two days despite having delirium

at these days.
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2) Patients receiving the intervention for two days despite fulfilling pausing criteria (two
consecutive measurements of delirium free scores. If a score is not documented in
source data we will consider the patient delirium free unless a core on either side (eq.
+/- 12h) is positive).

3) Patients withdrawing or withdrawn from the allocated intervention despite having
delirium. This includes patients discontinued from the trial by the choice of the patient
or the clinician for other reasons than SARs or SUSARs.

4) Patients receiving other antipsychotics during their ICU admittance

5) Patients receiving open label haloperidol during ICU admittance

The primary analyses will be adjusted for the stratification variables being site and type of
delirium at randomisation (hypoactive or hyperactive). Secondary analysis will be adjusted
for the stratification variables and for other known prognostic co-variates:

1) Age

N

)
) SMS score
3) Malignancy

4) Type of admission
To obtain maximal statistical power the primary outcome will be compared between
treatment groups using a likelihood ratio test building on a logistic model for mortality and a
linear regression for days alive outside hospital within 90 days for patient who are discharged
alive within 90 days. Both models will be adjusted for stratification variables as described
above. The likelihood ratio test will produce a single p-value. The size of the treatment effect
will be quantified using raw means in the two groups along with confidence intervals for each
mean and for the difference derived from the likelihood function underpinning the likelihood
ratio test.
As a robustness check a linear regression including stratification variables will also be
conducted, but power is expected to be lower because of the non-normality of the outcome
variable.
Secondary outcomes no. 1, 4 and 6 will be analysed using the same methods as the primary
outcome. Secondary outcomes no. 2 will be analysed using a Poisson regression. Secondary
outcomes no. 3 and 5 will be analysed using logistic regressions. Finally, secondary outcome
no. 7 will be analysed using a linear regression. All analyses of secondary outcomes will be

adjusted for the covariates as described in the previous section.
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The above mentioned analyses will be repeated for subgroups defined by stratification
variables and other important risk factors:
1) Sites

2) Delirium type

3) Malignancy

4) Age (> 69 year, < 69years)

5) Sex

6) One or more risk factors for delirium or not
7) SMS score (> 25, < 25)

11.2.1 Significance

A two-sided P-value of less than 0.05 or a 95% confidence interval not 0 for the primary
outcome will be considered statistically significant. The secondary outcomes will be given with
99% and 95% confidence intervals, corresponding to Bonferroni adjustment and no
adjustment of significance for statistical multiplicity. P-values will also be provided, but 99%
confidence intervals not including 1 (for RR) or 0 (for MD) will be considered as definitely
statistically significant, while 95% confidence intervals not including 1 (for RR) or O (for MD)

will be considered only possibly statistically significant.

11.2.2 Interim analysis

Interim analyses will be conducted after patient no. 500 has been followed for 90 days. Interim
analyses of our primary outcome and number of patients with one or more SARs will be
conducted.

The independent Data Monitoring and Safety Committee (DMSC) will recommend pausing or
stopping the trial if group-difference in the primary outcome measure or mortality, SARs or
SUSARs are found at the interim analyses with statistical significance levels adjusted according
to the LanDeMets group sequential monitoring boundaries based on O’Brien Fleming alfa-
spending function [70]. If an analysis of the interim data from 500 patients fulfils the
LanDeMets stopping criterion the inclusion of further patients will be paused and an analysis
including patients randomised during the analysis period will be performed. If this second
analysis also fulfils the LanDeMets stopping criterion according to the group sequential
monitoring boundaries the DMSC will recommend stopping the trial [71]. Furthermore, the
DMSC can recommend pausing or stopping the trial if continued conduct of the trial clearly
compromises patient safety. However, stopping for futility to show an intervention effect of

31% RRR in mortality or an 8% difference in means of ‘days alive outside hospital’ will not be
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an option as intervention effects less than 31% RRR of all-cause mortality or 8% difference in
means of ‘days alive outside hospital’ may be clinically relevant as well.
Further details are specified in appendix 4 ‘Charter for the independent Data Monitoring and

Safety Committee (DMSC) of the AID-ICU trial’.

11.2.3 Early stopping criteria

See previous section.

11.2.4 Accountability procedure for missing data/population for analysis

If less than 5% of data are missing on any primary or secondary outcome, a complete case
analysis without imputation of missing values will be performed. If missing data are more than
5%, a blinded statistician will assess whether data are ‘missing completely at random’ (MCAR
criterion) based on a rational assessment of the pattern of missing data [72]. Little’s test will
be used if doubt remain [73]. If it is concluded that data are not ‘missing completely at
random’, multiple imputation using chained equations will be performed by creating ten input
data sets under the assumption that the data are missing data at random (MAR criterion) [74,
75]. We will use outcomes and the most important baseline characteristics in the multiple
imputation. The exact variables to be used to estimate the missing values will be outlined in
the detailed statistical analysis plan. If multiple imputation is used, then the primary result of
the trial will be based on these data. The unadjusted, non-imputed analysis will also be made
available. If multiple imputation is used, we will use a best-worst worst-best case scenario as
a sensitivity analysis to assess the potential impact of any pattern of missingness including
that the data are missing not at random (MNAR criterion) for the trial results. In the ‘best-
worst-case’ scenario it is assumed that all patients lost to follow-up in the experimental group
have had a beneficial outcome (e.g. have survived, had no serious adverse reactions etc.); and
all those with missing outcomes in the control group have had a harmful outcome (e.g. have
not survived; have had a serious adverse reaction etc.). Conversely, in the ‘worst-best-case’
scenario, it is assumed that all patients who were lost to follow up in the experimental group
have had a harmful outcome; and that all those lost to follow-up in the control group have
had a beneficial outcome. When continuous outcomes are used, a ‘beneficial outcome’ will
be defined as the group mean plus two standard deviations (SD) of the group mean or highest
possible value whichever is smallest, and a ‘harmful outcome’ will be defined as the group

mean minus two SD of the group mean or lowest possible value whichever is highest.
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12 Quality control and quality assurance

The coordinating investigator will be responsible for organizing the trial sites including
education of local investigators, research nurses, and other trial site personnel before the
initiation of the trial. This education will be continuously documented in a site file and two
annual investigator meetings will be planned.

After initiation, trial site investigators will be responsible for all trial-related procedures at
their site, including education of staff in trial-related procedures, recruitment and follow-up
of patients and entry of data. Clinical staff at the trial sites will be responsible for the

treatment of trial patients.

12.1 Monitoring of the intervention group

The trial will be externally monitored following a monitoring plan developed in collaboration
with the GCP Unit in Copenhagen, which will coordinate the monitoring done by local GCP
units and/or monitors in all Danish regions and participating countries. The coordinating

investigator or her delegates will do a centralised day-to-day monitoring of the eCRF.

13 Legal and organisational aspects

13.1 Finance

13.1.1 Trial funding

The AID-ICU trial is funded by the Innovation Fund Denmark (4108-00011B) with 5,900,000 kr.
and The Regional Medicines foundation with 1,125,000 kr. and Zealand University Hospital
who has have given their consent to cover additional costs not covered by external funding
(no specified amount). Other funding will be sought. The funding sources will have no

influence on trial design, trial conduct, data handling, data analysis or publication.

13.1.2 Compensation

Trial sites will be given DKR 1500 (200 EUR) in case money for each completed patient follow-

up at day 90 to compensate for the increased workload.
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13.2 Insurance
In Denmark, the Patient Insurance Association insures all trial participants. Patient insurance
will be ensured before initiating the trial in each participating countries. Costs for insurance

will be sought financed by funding.

13.3 Plan for publication, authorship and dissemination

13.3.1 Publication and authorship

The trial will be registered on www.clinicaltrials.gov and EudraCT. The final protocol will be
published as a design and rationale paper including the plan for analyses. Upon trial
completion the main manuscript with trial results whether positive, negative or neutral will
be submitted for a peer-reviewed publication, to one of the major international clinical

journals. Furthermore the results will be published at the CRIC home page (www.cric.nu).

The listing of authors will be as follows: N. Andersen-Ranberg will be first and corresponding
author, L. Musaeus Poulsen the second, A. Perner the third, J. Wetterslev the fourth, S. Estrup
the fifth and the next authors will be the national investigators according to the number of
included patients per country, then the trial statistician and trial site investigators dependent

on the number of included patients per site. O. Mathiesen will be the last author.

The steering committee will grant authorship depending on personal input according to the
Vancouver definitions. If a trial site investigator is to gain authorship, the site has to include

25 patients or more.

The DMSC and investigators not qualifying for authorship will be acknowledged with their

names under the “AID-ICU Trial investigators’ in an appendix to the final manuscript.

Funding sources will have no influence on data handling or analyses or writing of the

manuscript.

13.4 Spin-off projects

A statistical analysis on health costs associated with delirium treatment will be performed by
the Danish Institute for Local and Regional Government Research (VIVE former KORA). Other
spin-off projects will be encouraged and conducted when approved by the steering

committee. Presently no spin-off projects have been developed.
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13.5 Intellectual property rights

Sponsor is L.M. Poulsen. Therefore, no contract on intellectual property rights is indicated.
The initiative for the AID-ICU trial has been taken by L.M. Poulsen, O. Mathiesen and A. Perner
and by doctors at multiple ICUs, none of whom have affiliations to institutions that may have
economic interests in the trial results. Contracts between national investigators and Sponsor

and between site investigators and sponsor will be signed before conduct of the trial.

13.6 Organisational framework
The trial is part of the AID-ICU research programme and Centre for Research in Intensive Care

(CRIC).

13.7 Trial timeline

September 2017: Approval of protocol by co-authors

September — December 2017: Governance approval applications, education of trial sites,
other preparations.

February-march of 2018: First Danish patient enrolled

September 2018: Commencement of inclusion in other countries

March 2020: Last patient enrolled

July 2020: 90 day follow-up completed

August 2020: Data analysis and submission for publication.

March 2021: One year follow-up completed

14 Appendix

Appendix 1: Research Programme Organisation

Appendix 2: Definitions

Appendix 3: Summary of Product Characteristics

Appendix 4: Charter for the independent Data Monitoring and Safety Committee

Appendix 5: Informed consent in Denmark

Appendix 6: SMS Score

Appendix 7: Power estimations

Appendix 8: CAM-ICU screening tool

Appendix 9: ICDSC screening tool

Appendix 10: International Committee of Medical Journal Editors (ICMJE) form for potential
conflict of interest

Appendix 11: Preliminary results — Pharmacological interventions for delirium in intensive care
patients: an overview of reviews.
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Appendix 2. Definitions

Definition of stratification variables

Site: all participating intensive care units (ICUs) will be assigned a number identifying the

department.

Type of delirium at randomisation: Choose between hypo- or hyperactive delirium subtype.
This should reflect how the patient is clinically described at the time of randomisation.
- Hypoactive: if the patient is described as hypoactive, and is positive for delirium. Lying
still with open eyes and no clear contact (GCS > 7 or RLS < 4)
- Hyperactive: If the patient is described hyperactive and is positive for delirium.

Agitated and non-cooperative, pulling tubes and catheters.

Definition of inclusion criteria

Acute admission to the ICU: a non-planned admission. This does not include planned recovery
after surgery or similar planned admissions. ICU admission does not include admissions to

semi intensive care, intermediate intensive care or similar beds.

Age: the age of the patient in whole years at the time of randomisation. The age will be

calculated from date of birth.

Delirium assessment: Delirium diagnosed by a validated screening tool as either CAM-ICU or
ICDSC. Delirium assessment will be performed twice daily, morning and evening. To diagnose
a patient with delirium the patient needs to be non-comatose. Coma is defined by RASS -4 to
-5, Ramsey sedation score 4-6, MAAS score 1-0, GCS < 8 or RLS > 3. Further, RASS -3 may be
considered as coma if this is the judgement of the treating physician. If a patient’s coma is
considered to be related to administration of sedative agents, an effort should be made to
reduce or terminate the sedative treatment, according to the clinician’s discretion. See also
6.7.1 ‘Special Circumstances: Comatose patients’ in the protocol. Common to all delirium
assessment tools are the assessment of a change in mental status (acute or fluctuating),
inattention and alteration in level of consciousness. The following assessment tools are

allowed; CAM-ICU and ICDSC see appendix 8 and 9.

Definition of exclusion criteria
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Contraindications to haloperidol:

- Any history of intolerance to haloperidol or additives

- Known Parkinson disease or other extrapyramidal symptoms

- Known QTc prolongation

- History of tardive dyskinesia

- Comatose patients (non pharmacological). Coma is defined by the following scales of
level of consciousness: RASS -4 to -5, Ramsey sedation score 4-6, MAAS 1-0, GCS < 8,
RLS > 3, SAS 1-2. Further, RASS -3 may be considered as coma if this is the judgement
of the treating physician.

- Previous ventricular arrhythmia or torsades de pointes

- Uncorrected hypokalaemia: A Potassium level needing action judged by clinician. Only

if not corrected.

Habitual antipsychotic medication: Daily intake or prolonged release medication (any form)

of any antipsychotic with the ATC code NO5A, which includes the following drug

Typical antipsychotics

Atypical antipsychotics

Chlorprothixen Amisulprid
Flupentixol Aripiprazol
Haloperidol Asenapin

Levomepromazin Clozapin
Loxapin Lurasidon
Melperon Olanzapin
Perfenazin Paliperidon
Periciazin Quetiapin
Pimozid Risperidon
Prochlorperazin Sertindol
Zuclopenthixol Ziprasidon

Pipamperon

Cariprazine*

Sulpirid

Brexiprazole*

* Newer antipsychotic agents released after publication of protocol

Treatment with antipsychotics in the ICU prior to inclusion: If the patient has been treated
with antipsychotics (above mentioned) in the ICU before inclusion, the patient cannot be

included in the trial. Antipsychotic treatment (not habitual) in the general ward (e.g. due to
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delirium) prior to ICU admittance is accepted. However, the antipsychotic treatment should

be discontinued when the patient is admitted to the ICU.

Permanently incompetent patient is a patient who permanently is unable to make decisions
about his/her affairs (e.g. dementia, mental retardation). Patients may or may not have a legal

guardian. The attending physician makes this assessment.

Delirium assessment non applicable:

Comatose patients are not applicable for delirium assessment. Coma is defined by the
following scales of level of consciousness: RASS -4 to -5, Ramsey sedation score 4-6, MAAS 1-
0, GCS < 8, RLS > 3, SAS 1-2. Further, RASS -3 may be considered as coma if this is the
judgement of the treating physician. If a patient’s coma is considered to be related to
administration of sedative agents, an effort should be made to reduce or terminate the
sedative treatment, according to the clinician’s discretion. See also 6.7.1 ‘Special
Circumstances: Comatose patients’ in the protocol. Language barriers include foreign
language where delirium assessment cannot be confidently performed by the site staff.

Patients who are deaf, blind or aphasic are also excluded.

Withdrawal from active therapy or brain death: patients where withdrawal or brain death is

documented in the patient charts.

Known pregnancy: fertile women with positive urine human chorionic gonadotropin (hCG) or

plasma-hCG

Consent not obtainable according to national regulations: patients where the clinician or
investigator is unable to obtain necessary consent before inclusion of the patient according

to the national regulations

Patients under involuntary hospitalization (coercive measures) by regulatory authorities.

Alcohol induced delirium/delirium tremens (ICD10: F10.4x): Delirium caused by withdrawal of

alcohol after persistent use of the substance. The withdrawal may be complicated by

convulsions.
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Definition of baseline variables

Sex: the genotypic sex of the patient

Age: defined in inclusion criteria

Date of admission to hospital: the date of admission to the first hospital the patient
was admitted to during the current hospital admission

Date and time of admission to the ICU: the date of admission to the first ICU the
patient was admitted to during the current hospital admission

COVID-19 positive: Yes, if the patient has a positive PCR test from nasopharyngeal or
oropharyngeal swap or positive PCR test on tracheal content

Elective surgery: surgery during current hospital admission scheduled 24 hours or
latter in advance

Emergency surgery: surgery during current hospital admission that was added to the
operating room scheduled 24 hours or less prior to surgery

Recent traumatic brain injury: when an external mechanical force causes permanent
or temporary brain dysfunction within the last 6 months.

Recent stroke: Ischemic or haemorrhagic stroke on CTC or MRI scan within the last 6
months.

History of mental illness: Mental illness is defined as schizophrenia (or other psychotic
disorder) or major affective disorders (ICD10: F2x or F3x). The diagnosis will be
verified by an established (previous or current) diagnosis, and/or previous or current
treatment with psychotropic medication (antipsychotics; antidepressants or mood
stabilizers)

History of neurodegenerative disease: Neurodegenerative disease is defined by an
established diagnosis of dementia or Parkinson’s disease (ICD10: FO2-F04; DG20),
and/or previous or current treatment with psychotropic medication
(acetylcholinesterase inhibitors, dopaminagonists, or levodopa)

Previous haloperidol treatment: Yes, if the patient during the current hospitalization
has received one or more doses of oral or IV haloperidol, before admittance to the
ICU

Smoking: Yes, if the patient smokes every day.

Alcohol abuse: Yes, if the patient drinks more than 3 units of alcohol per day. (1 unit
is defined as 12g of alcohol)

Substance abuse: Yes, if the patient has a daily use of morphine, benzodiazepines or

barbiturates not prescribed by a physician. Or any other use of illegal substances.
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- Benzodiazepine use: Yes, if the patient is being treated with benzodiazepines (NO5BA)
(NO5CDO08) at admission or before admission to ICU, such as Diazepam, Oxazepam,

Lorazepam, Bromazepam, Cloxazolam and Midazolam.

Coexisting illness must have been present in the past medical history prior to ICU admission
and are defined as follows:

- Metastatic cancer: proven metastasis by surgery, CT scan or any other method

- Haematological malignancy includes any of the following:

o Leukemia: Acute lymphoblastic leukemia (ALL), acute myelogenous leukemia
(AML), chronic myelogenous leukemia (CML), chronic lymphocytic leukemia
(CLL).

o Lymphoma: Hodgkin's disease, Non-Hodgkin Ilymphoma (e.g. small
lymphocytic lymphoma (SLL), diffuse large B-cell ymphoma (DLBCL), follicular
lymphoma (FL), mantle cell ymphoma (MCL),

o hairy cell leukemia (HCL), marginal zone lymphoma (MZL), Burkitt's
lymphoma (BL), post-transplant lymphoproliferative disorder (PTLD), T-cell
prolymphocytic leukemia (T-PLL), B-cell prolymphocytic leukemia (B-PLL),
Waldenstréom's macroglobulinemia, other NK- or T-cell lymphomas

o Multiple myeloma/plasma cell myeloma

- Malignancy includes metastatic cancer and hematologic malignancy (defined above)

The simplified mortality score (appendix 6) is based on 7 variables obtained at randomisation

of a patient in the trial. The variables include:

- Age: defined in inclusion criteria

- Lowest systolic blood pressure: Lowest systolic blood pressure at randomisation or
24h prior to randomisation

- Acute surgical admission: surgery during current hospital admission that was added
to the operating room schedule 24 hours or less prior to randomisation.

- Hematologic malignancy or metastatic cancer: Defined in baseline variables. At the
time of randomisation.

- Vasopressors/inotropes: continuous infusion of vasopressor or inotrope
(norepinephrine, epinephrine, phenylephrine, vasopressin analogues, dopamine,

dobutamin, milirinone or levosemindan) within the last 24h prior to randomisation.
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- Respiratory support: invasive or non-invasive mechanical ventilation including
continuous mask CPAP or CPAP via tracheostomy within the last 24h prior to
randomisation. Intermittent CPAP is NOT considered as respiratory support.

- Renal replacement therapy: acute or chronic intermittent or continuous renal

replacement therapy within the last 24h prior to randomisation.

Definition of daily collected variables:
Mechanical ventilation: invasive and non-invasive mechanical ventilation including
continuous mask CPAP or CPAP via tracheostomy. Intermittent CPAP is NOT mechanical

ventilation.

Coma: Coma is defined by a RASS -4 to -5 or Ramsey sedation score 4-6, MAAS score 1-0, GCS
< 8, RLS > 3. Further, RASS -3 may be considered as coma if this is the judgement of the treating

physician.

Delirium assessment: result from delirium assessment by either CAM-ICU or ICDSC (Appendix

8 and 9) morning and evening. Yes, if positive in CAM-ICU or a score 2 4 in ICDSC.

Motor subtype: Hypo- or hyperactive are defined below:

Hypoactive: if the patient is described as hypoactive, and is positive for delirium. Lying still
with open eyes and no clear contact (GCS > 7 or RLS < 4)

Hyperactive: If the patient is described hyperactive and is positive for delirium. Agitated and
non-cooperative, pulling tubes and catheters.

At delirium assessment the clinician/nurse should decide if the patients delirium is hypo- or
hyperactive. Mixed subtype is diagnosed over time when a patient exhibit changing delirium

subtypes.

Delivery of trial medication: confirmation of administration of the trial drug morning, midday

and evening.

Additional trial medication: If the patient has received additional as needed doses of

haloperidol/placebo. If yes, the total daily dose of trial medication should be registered.

Use of escape protocol: Only defined as escape if the medication has been used to treat

uncontrollable delirium (e.g. agitation, insomnia). Administration of these agents for other
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purposes should not be registered as escape medication. Escape medication should be
acknowledged as administration of these agents (propofol, a2 agonist, benzodiazepines) in a

‘as needed’ formula, bolus or increased infusion rate of ongoing infusions of these agents.

If the patient has received escape medication. If yes, the agent used for escape should be
registered.
- Propofol sedation: If the patient has received propofol sedation at any time during
the day to manage their delirium/agitation.
- Benzodiazepines: If the patient has received any kind of benzodiazepines during the
day to manage their delirium/agitation.
- 02 agonist infusion: If the patient has received dexmedetomidine infusion during the

day to manage their delirium/agitation.

Definition of outcome measures

Primary outcome:

Days alive out of the hospital within 90 days post-randomisation, includes two measurements:
- 90 day mortality: death from any cause within 90 days post-randomisation.
- Days out of hospital: total number of days out of the hospital within 90 days post-
randomisation

Secondary outcomes:

Days alive without delirium or coma: Total number of days without delirium (negative CAM-

ICU and ICDSC < 4) and coma (defined above) in the ICU.

Serious adverse reactions: total number of serious adverse reactions and number of serious

adverse reactions per patient in the ICU. Serious adverse reactions are defined below.

Usage of escape medicine: Total number of days receiving 1 or more escape medications per

patient.
Number of days alive without mechanical ventilation: Mechanical ventilation is defined in
baseline variables. Total number of days alive without mechanical ventilation within 90 days

post-randomisation.

1-year mortality: landmark mortality 1 year post-randomisation.
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Definition of Serious Adverse Reactions
A serious adverse reaction (SAR) is defined as any adverse reaction that results in death, is life
threatening, requires hospitalization or prolongation of existing hospitalization, or results in

persistent or significant disability or incapacity.

Patients will be monitored for onset of SARs occurring between the first dose of trial
medication and until discharge from the ICU. If a patient is withdrawn from the trial
intervention, SARs will be recorded for 24 hours after the last dose of trial medication or
discharge from ICU. If the patient is readmitted to the ICU and trial intervention is
reintroduced, data collection for SARs will be resumed. If a patient experiences SAR the
patient will be withdrawn from the trial intervention but data collection and follow-up will be

continued (see section 4.3.2)

SARs will be defined as follows:

Anaphylactic reactions defined as urticaria and at least one of the following
e Worsened circulation (>20% decrease in blood pressure or >20% increase in
vasopressor dose)
e Increased airway resistance (>20% increase in the peak pressure on the ventilation)
e Clinical stridor or bronchospasm

e Subsequent treatment with bronchodilators

Agranulocytosis is defined as any new drop in granulocytes to < 0.5 x 10%/I.

Pancytopenia is defined as any new drop in red blood cells (as severe anaemia, b-Hgb < 4.3mM

(70g/dL), white blood cells (< 0.5 x 10%/1) and platelets (<20 x 10%/1)

Ventricular arrhythmia is defined as any first onset of ventricular arrhythmia (except PVCs)

seen on ECG or continuous cardiac monitoring.

Extrapyramidal symptoms (EPS) include dystonia (continuous spasm and muscle
contractions), akathisia (motor restlessness), parkinsonism (characteristic symptoms such as
rigidity, bradykinesia and tremor). Mild forms of tremor or akathisia are NOT considered a

SAR.
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Tardive dyskinesia is defined as rhythmical involuntary movements of tongue, face, mouth or

jaw.

Malignant neuroleptic syndrome (NMS): Syndrome characterized by hyperpyrexia, muscle
rigidity, catatonia, autonomic instability (irregular pulse or blood pressure, tachycardia,

sweating, cardiac dysrhythmias).

Acute hepatic failure is defined as severe hepatic failure as judged by the treating doctor or

the investigator.

Adverse reactions not registered

QT-prolongation is not considered dangerous as an isolated event only if it leads to ventricular
arrhythmia e.g. torsades de pointes, which will be registered as a SAR. Since all patients in the
ICU are under continuous cardiac monitoring any case of ventricular arrhythmia predisposed

by QT prolongation will be treated immediately.

Thrombocytopenia will not be registered as a serious adverse reaction (SAR) since it is a

frequent condition among critically ill patients.

Leukopenia will not be registered. Reduced white blood cell counts are frequent among ICU
patients and can be associated with many different systemic or haematological disorders in

critically ill patients.

Urinary retention will not be registered since this is common in critically patients and are
routinely monitored and treated for this condition. Furthermore, the majority of the ICU

patients have a urinary catheter minimizing the risk of urinary retention.

Increased plasma levels of bilirubin, (jaundice) and liver enzymes (hepatocellular injury) is not
registered as they in themselves are not considered serious conditions. The potential serious

consequence hepatic failure will be registered daily as a SAR.

Hyponatremia will not be registered as electrolyte disturbances as they are frequent among

ICU patients. These conditions are monitored and treated daily in all ICU patients.
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The following possible adverse reactions will not be registered as SARs as they are not
considered serious conditions:
- Weight changes
- Supraventricular tachycardia
- Sleep disorders, depression, dizziness, headaches, blurred vision, confusion,
restlessness
- Constipation, dry mouth, nausea, vomiting, increased salivation, anorexia, dyspepsia,
diarrhoea
- Rash, exanthema, photosensitivity, pruritus, diaphoresis, vasculitis, dermatitis, loss of
hair
- Hyperprolactinaemia, SIADH
- Hypoglycaemia, hyperglycaemia,
- Orthostatic hypotension
- Gait disturbances
- Increased or lowered body temperature
- Oedema
- Erectile dysfunction, breast disorders, gynecomastia, menstrual irregularities.

- Cataracts, retinopathy
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Appendix 3. The Danish summary of product characteristics

4.2

4.3

6. July 2015

SUMMARY OF PRODUCT CHARACTERISICS
for
Haloperidol/Serenase, injection

D.SP.NR.
01907

NAME OF THE MEDICINAL PRODUCT
Haloperidol/Serenase

QUALITATIVE AND QUANTITATIVE COMPOSITION
1 ml contains 5 mg haloperidol.
All excipients are listed in section 6.1.

PHARMACEUTICAL FORM
Solution for injection.
Clear, colorless solution, free of visual particles.

CLINICAL PARTICULARS
Therapeutic indications
Psychotic conditions except depressions.

Posology and method of administration
Haloperidol injection solution should preferably be administrated intramuscularly,
but when this is not appropriate intravenous injection may be used.

The below mentioned doses are only average doses; Dosage should be adjusted to
the individual patient’s response. This usually involves dose escalation in the acute
phase and gradual reduction in the maintenance phase to estimate the minimum
dose that is clinically effective. Higher doses should only be administered to patients
who are non-responders to lower doses.

Adults:

The maximum daily dose is 20 mg. Doses of 5 mg should be administered
intramuscularly and may be repeated every hour, until satisfactory clinical response,
or to a maximum of 20 mg daily.

Paediatric population:
The safety and efficacy of haloperidol in the paediatric population is not clear.

Contraindications

e Hypersensitivity to haloperidol, or to any of the excipients in section 6.1.

e Comatose states

e CNS depression caused by alcohol, or other drugs with CNS depression
potential.

e Parkinsonism
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e Extrapyramidal diseases

e Clinically significant cardiac disorders

e Prolongation of

e Previous ventricular arrhythmia

e Torsade de pointes

e Uncorrected hypokalaemia

e  Concomitant administration with other QT-prolonging drugs.

4.4 Special warnings and precautions for use
Elderly patients with dementia-related psychosis treated with antipsychotic drugs
are at an increased risk of death. Analyses of seventeen placebo- controlled trials
(modal duration of 10 weeks), largely in patients taking atypical antipsychotic drugs,
revealed a risk of death in drug-treated patients of between 1.6 to 1.7 times the risk
of death in placebo-treated patients. Over the course of a typical 10 week controlled
trial, the rate of death in drug- treated patients was about 4.5%, compared to a rate
of about 2.6% in the placebo group. Although the causes of death varied, most of
the deaths appeared to be either cardiovascular (e.g. heart failure, sudden death) or
infectious (e.g. pneumonia) in nature. Observational studies suggest that, similar to
atypical antipsychotic drugs, treatment with conventional antipsychotic drugs may
increase mortality. The extent to which the findings of increased mortality in
observational studies may be attributed to the antipsychotic drug as opposed to
some characteristic(s) of the patients is not clear.

Patients with the following disorders/conditions should be closely monitored during

treatment:

e Cardiovascular conditions, bradycardia, hypokalaemia or a family history
of QT-prolongation, due to the risk of further prolongation of the QT-
syndrome, which may increase risk of developing torsade de pointes,
tachycardia and sudden death. Very rare reports of QT-prolongation
and/or ventricular arrhythmias, in addition to rare reports of sudden
death, have been reported with haloperidol. They may occur more
frequently with high doses 