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Abstract Delirium is the most common mental distur-
bance in critically-ill patients and results in significant
morbidity and mortality. Haloperidol is a preferred agent
for the treatment of delirium in this population because of
its rapid onset of action and lack of hemodynamic effects.
Despite its widespread use in the critical care setting, most
of the relevant data are obtained from case series or
extrapolated from non-critically-ill populations. This
review provides an overview of haloperidol pharmacoki-
netics and a comprehensive summary of the evidence for
various haloperidol dosing regimens in the treatment of
delirium in critically-ill patients. A comprehensive litera-
ture search was conducted in Medline, Embase, and
International Pharmaceutical Abstracts with “haloperidol”,
“delirium”, “agitation”, “critically-ill”, and “intensive
care” as keywords. Studies involving haloperidol for
delirium prophylaxis, non-critical care settings, and ter-
minally-ill subjects were excluded. Eleven studies were
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identified: four with intermittent IV haloperidol, four with
continuous IV infusion haloperidol, two with oral/enteral
haloperidol, and one with IM haloperidol. All of the case
reports, case series, and descriptive studies have shown a
benefit with haloperidol, but publication bias is likely
present. Only three studies were controlled studies, but all
had small sample sizes and methodological flaws. Ran-
domized, double-blind, active-comparator trials of
haloperidol with allocation concealment are needed. Sub-
sequent research should focus on using validated delirium
screening and assessment scales for more objective iden-
tification and measurement of delirium outcomes.

Keywords Delirium - Treatment - Critical illness -
Critically-ill - Haloperidol - Pharmacokinetics -
Drug administration

Introduction

Delirium is defined as change or fluctuation in conscious-
ness characterized by acute onset of impaired cognitive
function or perceptual disturbances, and attributed to a
general medical condition [1]. Delirium is the most com-
mon mental disturbance in the critically-ill and may
develop in up to 87% of patients [2, 3]. Although delirium
can increase length of hospital stay and health care costs
and is an independent predictor for mortality [4-7], its
pathogenesis is poorly understood. Causes of delirium are
multi-factorial, including: central cholinergic deficiency,
cholinergic-dopaminergic imbalance, dopamine excess,
inflammation, and/or chronic stress [8—12].

The main goal of therapy is to reverse delirium rapidly
without causing adverse effects [13]. Management should
always begin with reversing the cause and instituting
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non-pharmacological measures. If these are insufficient,
then pharmacologic treatment is warranted. Haloperidol is
a preferred pharmacotherapeutic agent for treating delir-
ium because it targets the pathogenesis of delirium, has a
rapid onset of action, no active metabolites, does not
require dosage adjustment in organ dysfunction, and has
minimal sedative, hypotensive, and autonomic effects
[14-19]. Haloperidol can be given orally/enterally (tablet,
liquid), intramuscularly, and intravenously. Due to these
numerous advantages, haloperidol has been consistently
recommended as the agent of choice for delirium in the
critically-ill [19]. However, because of very strong bind-
ing to D, receptors in brain dopaminergic pathways,
haloperidol can commonly cause akathisia and extrapy-
ramidal symptoms (EPS); it can also cause QTc
prolongation [20, 21].

Despite being a first-line agent for delirium, consider-
able controversy surrounds the use of haloperidol for this
indication because of lack of prospective, randomized,
placebo-controlled trials [22]. Clinicians have had exten-
sive experience with haloperidol and feel comfortable
using it, although data for critically-ill patients are obtained
from uncontrolled studies or extrapolated from non-criti-
cally-ill populations [15]. Furthermore, intravenous (IV)
haloperidol does not have an official indication in Canada
or the United States (US) for treating delirium. Recently,
the US Food and Drug Administration also advised that IV
haloperidol results in increased risk of QTc prolongation,
torsades de pointes and death—especially in patients with
cardiac or electrolyte abnormalities and on concomitant
QTC-prolonging drugs [23].

This narrative review provides an overview of haloper-
idol pharmacokinetics and summarizes the evidence in
terms of efficacy and adverse effect profile of various
haloperidol dosing regimens for treating delirium in criti-
cally-ill patients.

Methods

To identify relevant trials evaluating clinical outcomes of
various haloperidol dosing strategies for treating critical
care delirium, a comprehensive literature search was con-
ducted within the databases of: Medline (1950 to August
2011), Embase (1980 to August 2011), and International
Pharmaceutical Abstracts (1970 to August 2011). Key-
words included: “haloperidol”, “delirium”, ‘“agitation”,
“critically-ill”, and “intensive care”. No search limits
were applied and reference lists of relevant articles were
reviewed manually. Haloperidol studies concerning delir-
ium prophylaxis, subjects admitted to non-critical care
units, and terminally-ill patients were excluded.

Haloperidol Pharmacokinetics and Effects
of Physiologic Changes in Critical Illness

Haloperidol has been available in the US since 1967, but
the first comprehensive pharmacokinetic study was not
published until 1976; [24] few additional studies have been
published since [25-31]. Table 1 provides a summary of
haloperidol pharmacokinetic parameters [24-31]. Halo-
peridol pharmacokinetics are best described by a bi- or tri-
exponential model. Model-dependent or independent
analysis resulted in consistent and comparable estimates
for clearance, volume of distribution (Vy), and half-life
[26]. Following IV or PO administration, distribution half-
life (t12,) is 12-60 min with an elimination half-life
(t12e1im) Of 14-20 h [24-29, 31]. Similarly, after IV
administration, a rapid first distribution phase (12,
11-14 min) is followed by slower second distribution phase
(tipp 2-4.5h) and a longer elimination phase (¢1/2¢1im
26-56 h) [26, 31].

In initial studies involving healthy volunteers or acutely-
psychotic patients [24, 26-28], haloperidol demonstrated
large inter-individual variability (e.g., coefficients of vari-
ation >40%) but minimal intra-individual variability [29,
32]. However, in the critically-ill, it is likely that halo-
peridol will also exhibit large intra-individual variability
because of a fluctuating health status, frequent physiologic
alterations, presence of multiple therapeutic interventions,
and drug interactions. To our knowledge, haloperidol
pharmacokinetics has not been studied in the critically-ill
population. We can, however, theorize about the expected
changes to conventional pharmacokinetic parameters of
haloperidol given our knowledge of physiologic changes in
critical illness (see Table 2 for details) [28, 33-42].

Absorption

After intramuscular (IM) and PO administration, time to
haloperidol peak plasma concentrations (7p,.x) is 20 min
and 1.5-6 h, respectively [24-26, 29, 31]. Absorption half-
life (t1/2a0s) Of PO administration is 0.25-2 h [24, 26, 28,
31], with an oral bioavailability (F) of 60-70% in the
majority of studies [24, 26-28, 31]. Lag time after oral
dosing of 0.82—1.3 h has been noted in studies of healthy
volunteers and psychotic patients [26, 28].

Rate and extent of absorption are dependent on both
chemical properties of haloperidol and milieu at the site of
administration (IM and SC) and absorption (PO) [33]. As
haloperidol’s chemical properties are constant, the main
factor influencing drug absorption in critical illness is
physiology at site of absorption (e.g., pH, blood flow,
surface area, and gastrointestinal (GI) motility) [33]. Gut
and dermal blood flow are reduced because of shunting of
blood to vital organs (heart, lungs, brain) during shock
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Table 2 Examples of effect of critical illness on haloperidol pharmacokinetics[28, 33-35, 42-48]

Physiological state

Causes

Effect on haloperidol Mechanism

pharmacokinetics

Shock

GI hypomotility

GI hypermotility

Liver hypoperfusion/
failure

Hypoalbuminemia

Presence of drug

Cardiogenic, hypovolemic,
distributive (e.g., septic or
anaphylactic)

Gut hypoperfusion due to shock,
recent GI surgery or opioids,
enteral nutrition

Pseudomembranous colitis due to
C. difficile infection, use of
motility agents

Shock

Acute illness, malnutrition, liver
failure

Carbamazepine, phenytoin,

| PO and dermal (SC/IM)
absorption

| Gut and dermal perfusion

T t1/2abs
T Tmax
| PO absorption Delayed gastric emptying
T t1/2abs
T Tmax
| ti/2abs

leax

Accelerated gastric emptying

Tt Damage to/hypoperfusion
of metabolizing organ

1 Cy (transient) Haloperidol is highly protein bound and

an intermediate extraction ratio drug

interactions barbituates, rifampin, cigarette
smoking (>1 pack per day)

Isoniazid

— Cgsf

1 Cr

| Cys Liver enzyme induction
1 Cy Liver enzyme inhibition

1, decrease; 1, increase; <, no change

Chax peak concentration, Cg steady state concentration, Cy steady state concentration of free drug, Cr total concentration (free and bound drug),
GI gastrointestinal, /M intramuscular, PO oral, SC subcutaneous, t,,, half-life, #1/,,,s absorption half-life, 7}, time to peak plasma concentration

states [34]. Prolonged GI dysfunction may also result in
intestinal atrophy and decreased surface area for absorption
in as little as 3 days [35]. These numerous physiologic
changes in critical illness make haloperidol absorption via
routes other than IV highly variable. As it is impossible to
quantify changes in absorption clinically, IV administration
is preferred for most critically-ill patients.

Distribution

Haloperidol is lipophilic and highly protein bound (92%)
[24, 43], with extensive tissue distribution and a large V4 of
8-22l/kg [26, 28, 31]. Distribution half-life ranges from
12 min to 4.5 h [24, 26, 28, 31]. Elderly or obese patients
may have a higher V; because of a higher percentage of
body fat. Because of its lipophilicity, haloperidol freely
crosses the blood brain barrier. Cerebrospinal fluid con-
centration can be ten times greater than serum
concentrations after IM administration [44].

Rate and extent of drug distribution are dependent on
factors such as blood flow, protein binding, tissue perme-
ability, lipophilicity, and degree of ionization [33]. In
critical illness, haloperidol distribution to the brain may be
affected by changes in blood flow and protein binding.
Shock states result in global hypoperfusion, but haloperidol

delivery to brain may be unchanged because of the
shunting of blood to vital organs during shock. However, in
severe shock states, even this relative increase is less than
normal physiologic blood flow and can result in suboptimal
haloperidol delivery. Once haloperidol reaches its target,
passage into tissue simply requires passive diffusion of free
(unbound) drug [43].

Metabolism

With a clearance of 8—15 ml/min/kg [24, 26, 28, 31], hal-
operidol undergoes predominantly hepatic metabolism via
the cytochrome P450 system. As substrate and inhibitor of
CYP 3A4 and substrate of CYP 2D6, haloperidol under-
goes Phase 1 metabolism reactions of oxidative
dealkylation to form inactive metabolites and reduction to
form an active metabolite (reduced haloperidol) [24, 32].
As expected from first-pass metabolism, oral (compared to
IV) administration is associated with greater formation of
reduced haloperidol [31, 45]. Reduced haloperidol exhibits
only 1/400 of parent drug pharmacological activity [46];
whether this activity is exerted by the reduced form itself or
is because of re-conversion to parent compound in vivo is
unclear [32, 45, 47]. Haloperidol has an intermediate
extraction ratio (E 0.3-0.7) [26, 28]. As haloperidol
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metabolism primarily occurs in liver, total body clearance
of haloperidol is approximated by hepatic clearance and
changes in hepatic blood flow, intrinsic clearance, or pro-
tein binding can impact haloperidol clearance.

Excretion

As haloperidol almost exclusively undergoes hepatic
metabolism, only 1% is excreted unchanged in urine [32].
Changes in renal physiology and decreased renal blood
flow in critically-ill patients have minimal effect on halo-
peridol pharmacokinetic parameters overall. Hence,
haloperidol may be administered safely in patients with
renal dysfunction without dosage adjustment.

Summary of Pharmacokinetics

Many physiologic changes occur in the critically-ill patient
which may affect haloperidol pharmacokinetics. Hypo-
perfusion from shock accounts for most ADME changes in
critical illness as it decreases absorption of oral haloperidol
and distribution to target and metabolizing organs. How-
ever, given that haloperidol’s pharmacologic effect is best
assessed using standardized sedation and delirium scales
and not plasma haloperidol concentrations, these changes
may have little clinical relevance.

Results of Literature Search for Evidence on Various
Haloperidol Dosing Regimens

Eleven studies of different haloperidol dosing strategies for
delirium treatment in critically-ill patients were identified:
four with intermittent IV infusion [48-51], four with con-
tinuous IV infusion [18, 52-54], two with oral/enteral [55,
56], and one with IM [57]. Tables 3 [18, 48-53, 57], and 4
[54-56] summarize the descriptive and comparative stud-
ies, respectively.

Intermittent IV Administration

The IV route of administration may be preferred when the
oral route is inaccessible because of the presence of
endotracheal intubation or if patients have a non-functional
GI tract. It may also be favorable since it takes a consid-
erable amount of time to prepare and administer
medications enterally. In intensive care units (ICUs),
intermittent IV infusion remains the most commonly-used
administration regimen of haloperidol because of its pre-
dicable pharmacokinetic profile compared to other routes,
ease of administration, fast onset of action, and minimal
sedation and hypotension. Historically, two approaches to

@ Springer

intermittent IV dosing include plateau dosing schemes and
escalating dosage regimens [58]. Plateau dosing involves
administering the same repeated dose if there is inadequate
response to the previous dose, whereas escalating dosage
involves doubling the dose every 15-20 min until thera-
peutic effect is reached. Some references state that individ-
ual doses <50 mg are sufficient, while others believe that
doses >10 mg/h offer no additional benefit [8]. Four rele-
vant studies of intermittent IV dosing of high-dose
haloperidol to treat delirium in critically-ill patients were
identified. One is a case series [48], two are descriptive
studies [49, 50], and one is a case report [S1].

In the case series, Tesar et al. [48]. described four cases (3
male) of high-dose intermittent IV haloperidol use in cardiac
care unit (CCU) patients from July 1983 to June 1984. Patients
were 50-62 years-old with life-threatening coronary artery
disease warranting intra-arterial balloon pump (IABP) inser-
tion. All patients exhibited delirium and agitation symptoms
within a few days after admission that did not resolve with
benzodiazepines or low-dose haloperidol (5-10 mg). All
required escalating bolus doses (30-75 mg) every 15-60 min
to control delirium, with maximum dosages ranging from
140 mg/day to 485 mg over 8 h. Once delirium was con-
trolled, dosing interval was increased to every 3—4 h. Delirium
resolved in all patients once they no longer required IABP for
hemodynamic support; haloperidol and sedation were dis-
continued shortly post-TABP removal. No patients exhibited
EPS or adverse cardiac effects during their hospital stay.

Adams et al. [49] described their experiences with high-
dose haloperidol and lorazepam combination to treat delir-
ium in medical and surgical ICU patients. The authors
described 25 advanced cancer patients (10 male) with med-
ian age of 54 (range 22-75 years) and delirium based on
DSM-III criteria; all had at least two serious medical com-
plications (e.g., respiratory failure, sepsis, myocardial
infarction, hepatic or renal toxicity). Sixteen patients were
intubated, nine of whom were receiving dopamine for
hypotension and five had recently undergone major surgery
(i.e., abdominal, thoracic, head, and neck). Total 24-h dose of
IV haloperidol and lorazepam ranged from 100-480 to
36480 mg, respectively. Maximal dose of each medication
was 10 mg every hour, consecutively for 15 days, with the
longest treatment interval being 3 months. In most patients
(24/25), sedation was achieved within 90 min. Eighteen
patients recovered from delirium: six after haloperidol and
lorazepam administration and twelve after reversal of
underlying causes. The other seven passed away in ICU
within 2 days to 2 months after developing delirium; in these
patients, haloperidol and lorazepam doses were generally
higher and used as palliative sedation. No patients experi-
enced respiratory, cardiac, or hemodynamic complications,
but one experienced dystonia during weaning from high- to
low-dose haloperidol.
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Another descriptive study of delirium treatment with IV
haloperidol in surgical ICU patients was conducted by
Moulaert [50]. Patients whose delirium may have been
attributed to alcohol use, pain, or sepsis were excluded. Six
post-operative vascular surgery patients (5 male), with
mean age of 74 + 5 years were included and on dosing
protocols, where haloperidol was started at 5 mg and
doubled every 30 min until the patient was calm; if the
patient remained calm for >30 min but agitation reap-
peared, the protocol was repeated again starting with 5 mg.
At baseline, all patients were agitated, but all had resolu-
tion of their symptoms after IV haloperidol treatment. Each
patient required an average of two protocol cycles to
control their delirium, with a mean dose of 19 mg per
cycle. Agitation usually improved within 60 min. No side
effects were noted in any patient.

Sanders et al. [51] described a case of a 56 year-old
male with a history of cardiac disease admitted to the CCU
for unstable, refractory angina. Within 3 h of IABP
placement, he became agitated, disoriented, and displayed
verbal and physical aggression that only resolved with IV
haloperidol 50 mg hourly; this dose was continued hourly
in addition to lorazepam 2 mg every 2-4 h for the next
48 h. The patient received haloperidol 1,200 and 1,100 mg
in the first and second 24 h periods, respectively. Post-
IABP removal on day 6, IV haloperidol 320 and 450 mg
were administered daily for the next 2 days before extu-
bation. The patient exhibited no signs of akathisia or EPS,
although his QTc interval varied from 400 to 584 ms
without relationship to haloperidol dosing.

In summary, high-dose intermittent IV haloperidol
dosing at frequent intervals is effective in controlling
delirium in critically-ill patients, especially for those
refractory to other treatment modalities. Most dosing
schemes were escalating dosage regimens. However,
these studies consisted of case reports and descriptive
studies with no comparative studies. In addition, studies
are dated (with publication dates ranging from 1985 to
1991) and authors were not explicit on methods of
assessing delirium nor frequency of assessment [48-51].
Studies also focused mainly on agitated delirium, and in
most cases, it was difficult to determine whether the
patient was agitated or acutely-delirious. Regarding
adverse events, EPS or cardiac rhythm abnormalities
were infrequently noted, but IV haloperidol administra-
tion is speculated to result in less EPS than oral
administration because of lack of first-pass metabolism
[59]. In addition, most patients received concomitant
benzodiazepines, which could worsen or prolong time in
delirium and mask EPS. It is unclear as to whether EPS
were actively monitored, which is important as it would
be easy for EPS to go unrecognized in mechanically-
ventilated critically-ill patients.
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Continuous IV Infusion

Considering its long terminal half-life, it may not seem
intuitive to use haloperidol as a continuous infusion.
However, the literature generally indicates that patients
with delirium in ICU settings tend to require larger halo-
peridol doses compared to non-critically-ill patients [13].
In the studies investigating high-dose intermittent IV
infusion [48-51], some patients required haloperidol
boluses as frequently as every 30 min. The time it takes to
resolve delirium and prepare and administer boluses at this
frequency can be extremely labor intensive for nursing and
paramedical staff. Other proposed advantages of haloperi-
dol continuous infusion over intermittent IV administration
include: less cyclical agitation and sedation, less over-
sedation, and potential facilitation of ventilator weaning
[18]. Four studies examined haloperidol continuous infu-
sion to control delirium in critically-ill patients [18, 52—
54]. One is a case report [52], one a retrospective, cross-
sectional chart review [18], one a case series [53], and one
a randomized, open-label, parallel group study [54].

Fernandez et al. [52] described the case of a previously
healthy 45 year-old female admitted for vaginal bleeding
from untreated cervical carcinoma. She became mildly
anxious and restless on day 14, which progressed to com-
bativeness the next day despite low doses of haloperidol
and lorazepam; no reversible etiology of delirium could be
found. On day 16, she was treated with increasing doses of
intermittent IV haloperidol (10-20 mg/h), lorazepam
(4-8 mg/h), and hydromorphone (2—4 mg/h) without
effect; the longest period of calmness the patient experi-
enced ranged only 10-20 min. Increasing the haloperidol
dose to 25 mg/h (600 mg/day) finally controlled the patient
adequately to allow for discontinuation of lorazepam. The
haloperidol infusion was discontinued after 5 days and
replaced by bedtime doses of IV haloperidol (20 mg) and
lorazepam (4 mg) without agitation recurrence.

The largest cohort of patients receiving haloperidol
continuous infusion is described by Riker et al. [18]. in a
retrospective, cross-sectional chart review of all patients
who required continuous infusion of haloperidol from
January to June 1992. At the time of study, sedation scales
that spanned a small number of severity categories or had a
symmetrical range of severity for both sedation and agi-
tation were not yet developed. Thus, the authors developed
the Sedation Agitation Scale (SAS), where —3 = unaro-
usable, —2 = very oversedated, —1 = oversedated, 0 =
calm and cooperative, +1 = agitated, +2 = dangerously
agitated, and +3 = immediate threat to safety; a score of
—1 to +1 was considered acceptable. Eight patients (4
male) were identified, with mean age of 47 years, mean
APACHE 1I score of 24, and mean ICU length of stay of
25 days. Admission diagnoses included cardiogenic shock,
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respiratory failure, and drug overdose. Haloperidol infu-
sions were started after a mean 2.0 &+ 1.7 days of
intermittent IV infusion, and on ICU day 15 + 13.6.
Infusion rates ranged from 3 to 40 mg/h with mean starting
rate of 9 & 7 mg/h and maximum rate of 18 £ 11 mg/h
for mean duration of 7 £ 3.2 days (range 3-12 days).
Maximum haloperidol daily dose during continuous infu-
sion was 398 + 248 mg (range 75-865 mg). After 1 day
of continuous infusion, mean daily haloperidol dose
increased from 68 £ 59 to 269 + 178 mg, whereas seda-
tive requirements and daily supplemental sedative doses
also decreased. The SAS scores also decreased from
baseline mean score of +2.4 to +1.8 and +0.8 after 1 and
2 days of continuous infusion, respectively. Three patients
experienced four complications potentially related to con-
tinuous haloperidol infusion, including: atrial ectopic
activity and intermittent third degree atrioventricular block;
prolonged QTc (0.45-0.64 s) that resolved upon haloperi-
dol discontinuation; monomorphic ventricular tachycardia;
and tremors that developed after lorazepam was
discontinued.

Seneff and Matthews [53] described three critically-ill
patients (2 male), 32-66 years-old who were admitted to
ICU for trauma-related injuries or respiratory failure and
required continuous infusion of haloperidol to control
delirium symptoms; two patients had history of schizo-
phrenia. All patients exhibited extreme agitation and
unresolved delirium despite non-pharmacological inter-
ventions, concomitant IV infusions of benzodiazepines and
opioids, and IV boluses of haloperidol; two patients also
required neuromuscular blocking agents. Haloperidol
10 mg boluses were initiated and later increased to
4-24 mg/h infusions. Continuous haloperidol infusions
resulted in rapid control of delirium and agitation, and
allowed for sedative discontinuation and ventilator wean-
ing. No major adverse effects were noted with infusions,
except in one patient where three doses of diphenhydra-
mine 25 mg were administered for possible akathisia
Ssymptoms.

In the most recent trial of haloperidol continuous infu-
sion (a randomized, open-label, parallel group pilot study),
Reade et al. [54] compared dexmedetomidine versus hal-
operidol for treating delirium in 20 intubated patients.
Patients were eligible if agitation was the only barrier to
extubation. Eligible patients were randomized to dex-
medetomidine 0.2—-0.7 mcg/kg/h infusion with or without a
1.0 mcg/kg loading dose at physician’s discretion, or hal-
operidol 0.5-2 mg/h with or without a 2.5 mg loading
dose. Dose increases were determined by monitoring the
Richmond Agitation and Sedation Scale (RASS) every 4 h,
with a goal score of 0. Primary endpoint was time from
start of study drug to extubation. Twenty patients aged
42-78 years were enrolled with mean APACHE II score of
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14, and admission diagnoses of pneumonia, sepsis, post-
cardiothoracic surgery, and post-neurosurgery. At enroll-
ment, 30-40% had an Intensive Care Delirium Screening
Checklist (ICDSC) score of >4 (i.e., positive screen for
delirium). Patients on dexmedetomidine were extubated
sooner than patients on haloperidol (19.9 h vs. 42.2 h,
P = 0.016). However, more patients continued to receive
dexmedetomidine compared to haloperidol post-extubation
(7 vs. 4 patients). Patients receiving dexmedetomidine
were also discharged from the ICU sooner (1.5 d vs. 5.5 d,
P = 0.0039) and achieved goal RASS scores more quickly,
but there were no differences in supplemental sedation
requirements between the groups. QTc was prolonged in
patients on haloperidol versus dexmedetomidine (0.446 s
vs. 0.395 s, P = 0.0061) although this difference may not
be clinically relevant.

In summary, continuous infusions of haloperidol appear
to control delirium and agitation in patients with an inad-
equate response to intermittent IV infusions. However,
patients from descriptive, non-comparative studies may not
have responded to intermittent IV administration of halo-
peridol because they were also receiving high-dose opioids
and benzodiazepines [18, 52, 53]. Continuous infusions
offer advantages of ease of administration and potentially
decreased nursing labor and costs. Riker et al. [18]. cal-
culated that beginning continuous infusion resulted in
median daily nursing time savings of 154 min. However,
when prospectively compared to dexmedetomidine, halo-
peridol continuous infusion appeared less efficacious for
treating delirium [54]. Although strengths of this trial
include use of a comparator group and validated sedation
and delirium scales, only hyperactive delirium was studied.
Other limitations include small sample size, lack of ven-
tilator weaning protocols, and no mention of non-
pharmacological approaches to delirium. Continuous
infusion of haloperidol does not offer pharmacokinetic
advantages either since haloperidol already has a long
elimination half-life. Also, continuous infusions would be
expected to result in higher incidence of adverse effects
because of higher daily dose and prolonged drug accu-
mulation. Increased adverse events were not noted in the
studies summarized [18, 52-54] but assessments were not
performed consistently. This is important as adverse effects
(e.g., EPS) may not be identified in the critically-ill without
regular monitoring and akathisia may be misdiagnosed as
worsening agitation.

Oral/Enteral Route

Oral dosage forms may be a reasonable option if the patient
has a functional GI tract; but unpredictable absorption and
potential for more adverse effects (i.e., EPS) still limit the
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use of this dosage form in the critically-ill population [59].
Oral haloperidol has longer T,,,x compared to IV halo-
peridol (2-3 h vs. 20 min). Given the goal to rapidly
reverse delirium, administering haloperidol orally could
delay delirium reversal in acutely-delirious patients,
although some may argue that the oral/enteral route offers a
longer duration of action compared to IV. Two studies
using the oral route for haloperidol were identified [55, 56].
One compared oral haloperidol to oral risperidone [55], and
the other compared oral/enteral haloperidol to oral/enteral
olanzapine [56].

To compare the clinical efficacy of risperidone versus
haloperidol for delirium treatment, Han and Kim [55]
conducted a double-blind, randomized study of 24 delirious
patients from medical, intensive care, and oncology units at
one Korean institution. Eligible patients had positive
delirium screens based on Confusion Assessment Method
(CAM) and Delirium Rating Scales (DRS) and had to meet
diagnostic criteria for delirium according to DSM-III-R.
Patients initially received oral risperidone 0.5 mg or hal-
operidol 0.75 mg twice daily. Dosages were increased
according to Memorial Delirium Assessment Scale
(MDAS) results conducted daily at the same time by a
blinded psychiatrist. Response was defined as MDAS score
<13. Initial DRS scores for all subjects were 22.76 £
4.30; a score of >19 is considered diagnostic for delirium.
Outcomes of interest were not explicitly stated, but at study
conclusion (7 days), there were no statistically significant
differences in any comparisons between groups including
mean MDAS scores (P = 0.51), change in DRS scores
(risperidone 23.50 vs. haloperidol 21.83, P = 0.39),
frequency of response to drugs (risperidone 42% vs. hal-
operidol 75%, P = 0.11), or average time to response
(risperidone 4.17 d vs. haloperidol 4.22, P = 0.95). Mean
daily doses of risperidone and haloperidol were 1.02 +
0.41 mg and 1.71 £ 0.84 mg, respectively. No study par-
ticipants experienced clinically significant side effects,
except one subject on haloperidol had akathisia that was
tolerable for the study duration. However, the study dura-
tion was short and mean daily haloperidol doses were
relatively low.

To compare the safety and response of oral/enteral
olanzapine versus oral/enteral haloperidol in treatment of
ICU delirium, Skrobik et al.[56] conducted a prospective
randomized trial involving 103 ICU patients, of whom 83
were included in the final analysis. Patients were eligible if
they received a score of >4 on the ICDSC or had clinical
manifestations of delirium; diagnosis was confirmed using
DSM-IV criteria. Patients, predominantly surgical, were on
average 63-68 years-old with mean APACHE 1I scores of
12—14. Patients were randomized to olanzapine 5 mg daily
or haloperidol 2.5-5 mg every 8 h with doses titrated to the
Ramsay sedation scale. Intermittent IV haloperidol as

rescue medication could be administered to any patient
who developed agitation during the study period. There
was no explicit primary outcome, but the following vari-
ables were measured at baseline and up to 5 days: daily
dose of rescue haloperidol, sedative use, and anti-Parkinson
medications for EPS; Delirium Index (DI); and daily worst
Ramsay score. EPS were assessed with Ross-Chouinard
and Angus-Simpson scales. At study conclusion, mean
daily doses of olanzapine and haloperidol were 4.54 mg
(range 2.5-13.5mg) and 6.5 mg (range 1-28 mg),
respectively. Proportion of patients requiring rescue halo-
peridol, dose of rescue haloperidol in each group, reduction
in DI scores and Ramsay scores were similar between
groups. On average, DI decreased from 7.08 to 5.05 from
day 1 to 5. No patients received anti-Parkinson medica-
tions, but 6 in the haloperidol group exhibited mild EPS
compared to none in the olanzapine group.

In summary, studies comparing low doses of oral hal-
operidol with oral risperidone or olanzapine did not show
any differences in delirium treatment [55, 56]. Han and
Kim study [55] was in a diverse hospital population, but the
percentage of critically-ill patients enrolled in the trial was
not mentioned. Allocation concealment is unknown, and
also uncertain is whether the study was powered to detect
differences in MDAS scores, although the change in
MDAS scores was similar in both groups. Skrobik et al.
study [56] is the only trial of haloperidol in critically-ill
patients that used validated scales for both delirium and
EPS assessment. However, allocation concealment was not
performed as randomization was conducted on an even/odd
day basis. In addition, haloperidol doses used in these trials
were lower than doses in case reports and descriptive
studies of intermittent IV and continuous infusion. More
EPS was noted in the haloperidol group, especially when
EPS was actively monitored using objective scales [56].

Intramuscular Route

Intravenous administration may be difficult in severely
delirious and combative patients; thus, IM administration
of haloperidol is a logical alternative. Intramuscular
administration may also be preferred in settings that lack
routine cardiac monitoring (e.g., emergency departments).
In a pharmacokinetic study conducted by Schaffer et al.
with schizophrenic patients, IM administration of halo-
peridol resulted in faster Ty,,x and higher AUC than oral
administration [25, 32].

Only one study with IM haloperidol in critically-ill
patients was identified [57]. Moore described the case of a
34 year-old male admitted to ICU and mechanically-ven-
tilated because of multiple traumatic injuries post-motor
vehicle accident. On day 8, he became agitated and
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physically combative. Reversible causes of delirium were
ruled out before he received IM haloperidol 10 mg hourly.
The patient achieved remission after 30 mg of IM halo-
peridol without adverse effects (i.e., hypotension, EPS). An
enteral dose of haloperidol (15 mg twice daily) was then
started along with IM haloperidol 5 mg IM hourly as
needed. Although, the patient required frequent supple-
mentary doses of IM haloperidol, these gradually decreased
to zero on day 14. Haloperidol was discontinued on day 19
and delirium did not recur.

This case report suggests that IM administration of
haloperidol was effective for controlling delirium with no
adverse effects in a critically-ill patient; this is similar to
findings in non critically-ill acutely-psychotic patients [60—
62]. However, it may be unnecessary to administer IM
haloperidol to critically-ill patients given that they often
have established IV access. Given limited data, IM
administration should be considered only when IV
administration is unavailable or contraindicated.

Discussion

Although haloperidol has been consistently recommended
in guidelines as first-line treatment for delirium in criti-
cally-ill patients [19], minimal robust evidence exists in the
literature to support its efficacy [21]. If the different dosage
strategies of haloperidol are categorized based on quality of
evidence, then oral haloperidol would have the highest
level (with two active-comparator trials), followed by
continuous infusion (one active-comparator trial), then
intermittent infusion (multiple case reports and descriptive
studies) and lastly, IM administration (one case report). All
case reports, case series, and descriptive studies have
reported a benefit with haloperidol, but publication bias
may be present. Oral haloperidol was not significantly
different when compared to olanzapine or risperidone, and
continuous infusion of haloperidol was less efficacious
when compared to dexmedetomidine in a pilot study.
However, small sample size and methodological flaws limit
these comparative studies.

Milbrandt et al. conducted a retrospective cohort study
of mechanically-ventilated patients who received haloper-
idol within 2 days of mechanical ventilation (N = 83)
compared to those who had not received haloperidol during
their hospital stay (N = 906) [63]. The authors found
decreased mortality in the haloperidol group (20.5% vs.
36.1%, P = 0.004), and this result persisted after adjusting
for age, comorbidities, severity of illness, organ dysfunc-
tion, admitting diagnosis and other confounders (OR 0.35;
95% confidence interval 0.18-0.69; P-value 0.0022). As
delirium was not an inclusion criteria, the reduction in
mortality in the haloperidol group could have been a
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function of treating delirium—a condition associated with
increased mortality in the critically-ill (confounding by
indication). We were unable to include this study in our
review as the routes of administration of haloperidol were
not specified. However, the results of this study are
hypothesis generating and notable as it was the first study
to demonstrate decreased mortality with haloperidol use.
There is great need for more robust research in the area of
delirium, as a recent Cochrane systematic review identified
only three un-confounded, randomized trials of antipsy-
chotics in delirium [16].

Furthermore, all descriptive studies identified have
publication dates ranging from 1977 to 1995 [18, 48-53,
57]. Care of critically-ill patients and our understanding
and approach to delirium screening and treatment have
improved substantially over the past 30 years, limiting
application of these study results to the critically-ill patient
today. In all but two studies published before 2000, no
objective measure of delirium was used and criteria for
“response” were not clearly described. Objective measure
of delirium is important in the critically-ill, as delirium
may present as three distinct subtypes: hyperactive; hypo-
active; or mixed hyperactive-hypoactive state. Studies of
haloperidol in critically-ill patients have typically focused
on hyperactive delirium, but the majority of delirious
patients present with the hypoactive subtype. Hypoactive
delirium is significantly under diagnosed in practice, as it
may be missed 70% of the time if clinicians fail to use a
screening tool for delirium [5, 64]. Another reason for an
objective screening tool is to differentiate between agita-
tion symptoms and delirium in the ICU setting, particularly
in mechanically-ventilated patients [13]. Although agita-
tion and delirium are often used interchangeably, agitation
is a symptom with multiple etiologies, including delirium,
pain, anxiety, metabolic abnormalities, withdrawal, and
drug toxicity.

Delirium is also a recent term used in the critically-ill, as
patients presenting with similar symptom in the past were
referred to as having “ICU psychosis”. Other terms that have
been used interchangeably include anxiety and agitation.
Lack of standardization in terminology for delirium makes
literature interpretation difficult, as appropriate treatment
primarily depends on accurate diagnosis derived from vali-
dated screening and assessment tools. In addition, no study
appeared to implement non-pharmacologic therapies as
adjunct to pharmacologic treatment. Pharmacotherapy is
considered as only one facet of delirium treatment, as non-
pharmacologic measures such as re-orientation, physio-
therapy, and sleep hygiene are considered equally important.

Interestingly, despite large doses of haloperidol used in
the studies with critically-ill patients, few adverse effects
were noted. The high haloperidol doses in these studies
may be attributed to concomitant administration of large
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doses of opioids and benzodiazepines, which worsen
delirium. Potential reasons for lack of adverse effects
include: lack of active monitoring; no first-pass metabolism
with IV and IM routes; and concomitant benzodiazepine
use. Only one study used objective scales to detect EPS
[56]. In non-critically-ill populations, EPS are typically
identified by the patient; however, it is challenging to rely
on mechanically-ventilated, critically-ill patients to report
symptoms. In addition, for patients receiving intermittent
neuromuscular blockade, EPS cannot be objectively diag-
nosed. The highest incidence of EPS were found in the
study that utilized a validated rating scale [56]. Non-oral
routes of haloperidol administration are associated with
lower EPS rates than oral routes; the mechanism of this
observation is unknown but is speculated to be because
of the lack of first-pass metabolism [59]. Lastly, most
critically-ill patients receive intermittent or regular ben-
zodiazepines therapy for various indications which may
mask the presence of EPS. Regarding QTc prolongation,
despite most critically-ill patients being on telemetry, this
side effect may not be proactively monitored.

Given known toxicities of haloperidol, new agents (i.e.,
atypical antipsychotics and dexmedetomidine) that are
potentially equally efficacious with fewer side effects
represent alternate pharmacotherapeutic options for treat-
ing delirium. Atypical antipsychotics, risperidone, and
olanzapine, have shown equal efficacy with similar inci-
dence of adverse effects as compared to low-dose
haloperidol [55, 56]. Given the growing body of evidence
supporting their use, atypical antipsychotics may be con-
sidered first-line in treatment of delirium for patients
refractory to low-dose haloperidol or who are at risk of
adverse effects from haloperidol (i.e., prolonged QT
interval or EPS at baseline, cardiac abnormalities, on
concomitant QT-prolonging drugs) [16]. However, one
limitation of atypical antipsychotics is the lack of non-
depot parenteral dosage forms; oral dosage forms may be
unfavorable in patients with compromised GI physiology
and who require rapid control of acute delirium. Although,
IM olanzapine is available commercially, it is not readily
accessible in all hospitals.

In summary, IV regimens of haloperidol are most useful
in the critically-ill given their fast onset of action, ease of
administration, and predictable pharmacokinetics. Inter-
mittent IV administration should be the dosing regimen of
choice, whereas continuous infusion of haloperidol may be
considered for patients failing to respond to large, frequent
boluses of IV haloperidol. Oral/enteral haloperidol may be
used as maintenance regimen in patients with a functional
GI tract. Intramuscular haloperidol may be considered in
the acutely-combative patient without IV access; however,
literature in the critically-ill is sparse regarding this
administration route. All haloperidol dosage forms have

low incidence of adverse effects like EPS or QTc prolon-
gation; however, safety assessments were not done
routinely in earlier studies and most patients received
concomitant benzodiazepines. It is important for clinicians
to proactively and regularly monitor for these side effects
when administering any dose or route of haloperidol.

Conclusion

Regardless of dosage strategy of haloperidol used, it is
important to investigate the underlying etiology, reversed it
if possible, and always use non-pharmacologic strategies in
conjunction with pharmacologic therapy in the manage-
ment of delirium. Prospective, double-blind, active-
comparator trials with allocation concealment are urgently
needed with haloperidol, and future research should focus
on using validated delirium screening and assessment
scales for more objective identification and measurement
of delirium outcomes.
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