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Abstract

Objective—Akathisia is a neuropsychiatric syndrome characterized by subjective and objective
restlessness. It is a common side effect in patients taking antipsychotics and other psychotropics.
Patients with delirium are frequently treated with antipsychotic medications that are well known to
induce akathisia as a side effect. However, the prevalence, phenomenology, and management of
akathisia in patients with delirium remain largely unknown. The purpose of this review was to
examine the medical literature in order to establish the current state of knowledge regarding the
prevalence of antipsychotic-induced akathisia in patients with delirium.

Method—A systematic review of the literature was conducted using the EMBASE, MEDLINE,
PsycINFO, and CINAHL databases. Some 10 studies addressing the incidence of akathisia in
patients taking antipsychotic medication for delirium were identified and included in our review.

Results—The included studies reported a variable prevalence of antipsychotic-induced akathisia.
A higher prevalence was found in patients taking haloperidol. Among atypical antipsychotics,
paliperidone and ziprasidone were associated with a higher risk of akathisia. The risk for akathisia
appeared to be a dose-related phenomenon.

Significance of results—Studies using specific scales for evaluation of akathisia in delirium
are lacking. Some populations, such as patients with cancer or terminally ill patients in palliative
care settings taking antipsychotics for the treatment of delirium, could be at higher risk for
development of akathisia as a side effect.
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BACKGROUND
Akathisia

Akathisia (from the Greek xa 8t eV inability to sit) is a neuropsychiatric syndrome
consisting of a combination of subjective and objective psychomotor restlessness. Akathisia
was first described by Czech physician Ladislav Haskovec, who, after graduating from
medical school at Charles University in Prague, won a scholarship to study at La Salpétriere
in Paris with renowned neurologist Jean Martin Charcot. Together they presented two
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patients with akathisia at the Paris Neurological Society in 1901 (Berrios, 1995). Though
these patients were thought to suffer from a neurotic form of akathisia, the term akathisia is
nowadays usually employed to refer to the side effects induced by such medications as
antipsychotics.

Clinically, akathisia syndrome implies a wide range of subjective and objective symptoms.
Subjectively, akathisia may present with an inner restlessness that involves mainly the legs
but can also involve the arms or trunk, a compulsion to move, dysphoria, anxiety, inner
tension, and other less common symptoms such as rage, fear, nausea, or worsening of
psychatic symptoms. Objectively, akathisia may present with fidgetiness of the hands, arms,
and limbs, complex repetitive movements, persistent swinging and crossing and uncrossing
of the legs, moving from foot to foot, walking, and pacing (Sachdev & Loneragan, 1991;
Sachdev, 1995).

The DSM-V establishes a distinction between medication-induced akathisia and tardive
akathisia. In the former, the individual has subjective complaints of restlessness, often
accompanied by excessive movements, developed within a few weeks of starting or raising
the dosage of a medication or after reducing the dosage of a medication used to treat
extrapyramidal symptoms. In contrast, tardive akathisia is classified together with tardive
dystonia under tardive syndrome. According to the DSM-V, tardive syndrome is
distinguished by the late emergence of movement disorders such as akathisia or dystonia in
the course of treatment and their potential persistence for months to years, even in the face
of antipsychotic discontinuation or dosage reduction (APA, 2013).

Several hypotheses have been postulated to explain the pathophysiology of akathisia.
Initially, a postsynaptic dopamine blockade was proposed, in part due to the fact that
dopamine-blocking agents and lesions in the ventral tegmental area could result in akathisia.
Acetylcholine, GABA, and norepinephrine have also been proposed to play a role in the
pathogenesis of akathisia based on observations that the use of anticholinergics,
benzodiazepines and beta blockers may alleviate symptoms of akathisia (Sachdev &
Loneragan, 1991; Sachdev, 1995). Recently, Loonen and Stahl (2011) proposed a new model
for medication-induced akathisia, one that emphasizes the role of the nucleus accumbens
(part of the ventral striatum) in the pathogenesis of akathisia. According to this model, the
shell of the nucleus accumbens plays a role in promoting unconditioned defensive behavior.
Antipsychotics decrease activity in the ventral striatum, resulting in a compensatory
enhancement of activity in the locus coeruleus. The locus coeruleus selectively stimulates
the shell portion of the nucleus accumbens. This results in overstimulation of the shell when
compared to the core of the nucleus accumbens. Relative over-stimulation of the shell of
nucleus accumbens results in the typical urge to display curious or defensive behavior
accompanied by dysphoric feelings. This model provides an explanation for relief of
akathisia with beta blockers, which block norepinephrine-firing neurons in the locus
coeruleus (Loonen & Stahl, 2011). In addition, certain genetic polymorphisms have been
associated with an increased likelihood for development of akathisia (Jung et al., 2014).
Furthermore, Kim and colleagues (2011) published a study in which patients using
antipsychotics matched with a control group completed high-resolution positron emission
tomography (PET) with [11C]raclopride. A positive correlation was demonstrated between
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higher scores on the Liverpool University Neuroleptic Side Effects Scale and D2/D3
receptor occupancy in the ventral striatum (nucleus accumbens and olfactory tubercle)
among patients using antipsychotics. This study further supports the hypothesis that
akathisia stems from a central nervous system pathology (Kim et al., 2011).

Clinical evaluation is essential in detection of akathisia. Nevertheless, several validated
scales are available for diagnosis and assessment of the severity of akathisia: the Barnes
Akathisia Rating Scale (Barnes & Braude, 1985), the Hillside Akathisia Scale
(Fleischhacker et al., 1991), and the Prince Henry Akathisia Scale (Sachdev, 1994). The
Barnes Akathisia Rating Scale (BAS) is the most commonly used assessment tool in clinical
practice (Barnes & Braude, 1985).

Antipsychotics

Delirium

Antipsychotics are thought to be the most common cause of akathisia in clinical settings.
While akathisia occurs more frequently with the use of high-potency first-generation
antipsychotics (such as haloperidol and fluphenazine) (Sachdev & Loneragan, 1991;
Sachdev, 1995; Ossowska, 2002), the prevalence of akathisia with intermediate (e.g.,
perphenazine) and low-potency (e.g., chlorpromazine) first-generation antipsychotics is not
necessarily higher than that seen with second-generation antipsychotics (e.g., quetiapine and
olanzapine) (Lieberman & Stroup, 2011). In fact, recent studies propose a higher prevalence
with certain second-generation antipsychotics such as ziprasidone, asenapine, and
aripiprazole (Frazier et al., 2007; Kumar & Sachdev, 2009). Even clozapine, despite having a
different mechanism of action, has been associated with akathisia (Gogtay & Rapoport,
2008). The SSRIs have also been associated with akathisia. Enhancement of serotonergic
activity has been postulated to result in a decrease in dopamine and subsequent akathisia.
Buspirone can also cause akathisia through a decrease in dopamine via blockade of calcium
channels (Sachdev, 1995; Sachdev & Loneragan, 1991; Kumar & Sachdev, 2009).

Delirium is a condition characterized by an abrupt disturbance of arousal, awareness,
attention, and cognition that fluctuates during the course of the day. The etiology of delirium
is typically multifactorial and may include drugs, metabolic abnormalities, infections,
trauma, and withdrawal. Pathophysiologically, dysfunction of a final pathway involving the
prefrontal cortex, the posterior parietal cortex, and the anteromedial thalamus has been
proposed. Not only is delirium a prevalent syndrome in medically ill hospitalized patients, it
is also a frequent problem encountered in palliative care settings. In the assessment and
treatment of delirium, guidelines recommend addressing the underlying causes,
implementing nonpharmacological interventions, and, often, the use of antipsychotic
medications (Breitbart & Alici, 2012). Though several agents have been tried for treatment
of delirium, antipsychotics remain the gold standard. Such antipsychotics include
haloperidol, chlorpromazine, olanzapine, quetiapine, risperidone, and aripiprazole (Breitbart
et al., 1996; Friedman et al., 2014; Gilchrist et al., 2012; Hatta et al., 2014; Jung Jin et al.,
2009; Kim et al., 2008; Lonergan et al., 2007; Page et al., 2013; Yoo et al., 2011).
Haloperidol, the most widely studied agent for the treatment of delirium, is a high-potency
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antipsychotic agent associated with akathisia and other extrapyramidal symptoms when used
in patients with schizophrenia or other psychotic disorders.

Study Obijective

The incidence of extrapyramidal symptoms associated with the use of haloperidol or other
antipsychotics in patients with delirium has not been vigorously studied. Most studies
exploring the efficacy of antipsychotics for the treatment of delirium employ general
extrapyramidal symptom scales (such as the Simpson Angus Scale and the Udvalg Kliniske
Undersogelser Side Effect Rating Scale) for assessment of extrapyramidal symptoms related
to antipsychotic use, but specific assessment scales for akathisia are largely lacking
(Breitbart et al., 1996; Friedman et al., 2014; Lonergan et al., 2007). Our objective in this
review was to identify any existing literature in which patients taking antipsychotics for
delirium were assessed for akathisia in order to establish the prevalence of akathisia and
explore the extent to which assessment tools have been used for evaluation of akathisia.

METHODS

A systematic review of the literature was conducted to identify clinical studies that reported
on akathisia as a side effect in patients with delirium who were treated with antipsychotics.
Included were studies that reported on akathisia symptoms diagnosed using an established
scale/tool or via clinical evaluation. The search strategy was carried out (February 2015) by
a librarian searching four databases: EM-BASE (Elsevier, 1966; February 2015), MEDLINE
(OVID, 1946; February 2015), PsycINFO (OVID, 1806; February 2015), and CINAHL
(EBSCO, 1981; February 2015).

In each of these four databases, three main concepts (akathisia, delirium, and antipsychotics)
were searched (using keywords and the controlled terms available for each concept) and then
combined (with the Boolean operator AND). The search for the antipsychotics concept was
further expanded by including search terms for the names of antipsychotic medications used
clinically in the treatment of delirium: haloperidol, chlorpromazine, olanzapine, risperidone,
quetiapine, ziprasidone, and aripiprazole (Breitbart & Alici, 2012). All the antipsychotic-
related concepts were then combined as synonyms (using the Boolean operator OR). No age,
date, or language restrictions were applied to the search. Furthermore, the bibliographies of
relevant articles, especially comprehensive reviews looking at antipsychotic usage in the
treatment of delirium and the side effects/safety of antipsychotics, were examined in order to
identify additional studies that reported on akathisia as a side effect.

The database searches resulted in retrieval of 317 citations (Figure 1). Endnote (Thompson
Reuters) bibliographic citation management software was utilized to manage the citations
and remove duplicate records, resulting in 299 unique citations. Some 9 additional citations
identified from reference lists yielded a final set of 308 records whose titles were reviewed.
Of these, 145 citations were deemed potentially relevant, and their abstracts were read.
Abstracts explicitly indicating that akathisia was assessed were included, as well as studies
evaluating drug therapies for delirium that could potentially be reporting on extrapyramidal
side effects. The full-text documents of 42 of these records were obtained and reviewed,
with particular attention paid to the tables and figures in the publications. A final set of 10
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articles were included in this systematic review synthesis, as they met the criteria of
reporting akathisia as a side effect of treating delirium with antipsychotics. Study design
details and information about drug/dosage administered and the number and percentage of
patients diagnosed with akathisia side effects were then extracted from the 10 studies
(summarized in Table 1).

Variable Prevalence of Antipsychotic Induced Akathisia

One of the first studies to explore the prevalence of akathisia in patients with delirium was
done by Menza and colleagues (1988) at Massachusetts General Hospital. In a prospective
study with 14 patients who had delirium, they used i.v. haloperidol in combination with
benzodiazepines and compared those patients with 4 patients who received haloperidol
alone. While no patients on benzodiazepines developed akathisia, two of four patients in the
haloperidol group did develop akathisia. The authors concluded that benzodiazepines can be
helpful in prevention of haloperidol-induced akathisia (Menza et al., 1988). In 1993,
Fernandez and Levy reported three cases in which molindone was used for delirious patients
with HIV. One of the three developed akathisia after treatment with perphenazine. Akathisia
symptoms remitted after substitution of molindone with perphenazine (Fernandez & Levy,
1993).

In a double-blind trial of risperidone and haloperidol in 24 patients with delirium, Han and
Kim (2004) reported 1 patient in the haloperidol group who had mild symptoms of akathisia.
Another retrospective study comparing the risk of adverse effects between risperidone and
haloperidol in delirium found that, while no patients on risperidone developed symptoms of
akathisia, 1 of 29 taking oral haloperidol and 2 of 20 patients taking i.m. haloperidol
developed clinical akathisia (Miyaji et al., 2007). In a Japanese study, Takeuchi and
colleagues (2007) examined the efficacy of perospirone, an atypical antipsychotic with
potent serotonin 5SHT2 and dopamine D2 antagonist activity at an average dose of 8 mg/
daily for treatment of delirium. Of the 38 patients who participated in their study, 1
developed akathisia (Takeuchi et al., 2007). In a seven-day randomized, comparative clinical
trial of risperidone versus olanzapine for the treatment of delirium, Kim et al. (2010)
reported 1 patient who developed symptoms of akathisia among the 16 who took olanzapine
at a mean dose between 1.25 to 2.5 mg/daily. None of the 17 patients who took risperidone
developed akathisia (Kim et al., 2010).

The MIND randomized placebo-controlled trial on the feasibility, efficacy, and safety of
antipsychotics for ICU delirium reported akathisia in 10 of 35 patients in the haloperidol
group at 15 mg daily mg daily, 6 of 30 in the ziprasidone group at 113.3 mg daily, and 7 of
36 in the placebo group (Girard et al., 2010). In a Korean prospective open-label pilot trial
exploring the use of paliperidone in the treatment of delirium, Kim et al. (2011) reported 2
of 15 patients who developed akathisia at an average dose of 6 mg/daily. The akathisia
symptoms of the two patients who developed akathisia were alleviated with the addition of a
beta blocker (Kim et al., 2011).
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More recently, a prospective cohort study following 119 patients who took haloperidol at an
average dose of 2.1 mg every 24 hours in hospice and palliative care settings in Australia
reported 13 patients (11 % of the total sample) who developed symptoms of akathisia
(Crawford et al., 2013). Last, a double-blind randomized controlled trial comparing
quetiapine versus haloperidol in the treatment of delirium found that, while no patients from
the sample of 24 patients who took quetiapine at 67.6 mg daily developed akathisia, 1 of 28
in the haloperidol group developed akathisia at a dose of 0.8 mg daily (Maneeton et al.,
2013).

In summary, in the studies we have reviewed, there is a wide variability of antipsychaotic-
induced akathisia, ranging from 0 to 28.5, among patients with delirium.

Higher Akathisia Prevalence with Certain Drugs

Among all the studies we have found, the highest rates of akathisia were found in a study
that evaluated the efficacy of haloperidol and ziprasidone in patients with delirium in an ICU
and in palliative care settings. The two studies also included the largest patient samples of all
the papers we included in our review (Crawford et al., 2013; Girard et al., 2010). Among the
drugs used to treat delirium, haloperidol, the gold standard treatment for this condition,
might nevertheless be the antipsychotic with the highest risk for development of akathisia.
Therefore, clinicians should consider alternative drugs in delirious patients with a history of
akathisia. Moreover, our findings are consistent with the known fact that, within the atypical
antipsychotics, ziprasi-done and paliperidone are associated with a higher risk and
quetiapine is associated with the lowest risk for development of akathisia as a side effect in
studies conducted among patients with schizophrenia (Kumar & Sachdev, 2009; Lieberman
& Stroup, 2011).

Dose-Related Risk

The risk for akathisia in patients with delirium taking antipsychotics appears to be a dose-
related phenomenon according to the results of the selected studies in this review. For
instance, the two patients that developed akathisia on paliperidone were receiving the
highest dose administered in that sample (Yoon et al., 2011). In addition, Miyaji et al. (2007)
report a higher prevalence of akathisia in patients taking 5 mg of i.m. haloperidol versus
patients taking an average dose of 1.2 mg of oral haloperidol. Furthermore, Girard et al.
(2010) found the highest prevalence of akathisia among all the studies included in our
review, using an average dose of 15 mg of haloperidol daily.

CHALLENGES, LIMITATIONS, AND FUTURE DIRECTIONS

In our search of the literature, we found 10 studies reporting antipsychotic-induced akathisia
as a side effect when used for treatment of delirium. These studies have relied on clinical
evaluation for assessment of akathisia rather than using specific scales in patients taking
antipsychotics for delirium. In contrast, a Dutch study that utilized the Barnes Akathisia
Rating Scale (BAS) for assessment of side effects in the use of haloperidol prophylaxis for
delirium in an older population did not find a difference in akathisia incidence between
haloperidol and placebo (Kalisvaart et al., 2005). Clinically, the symptoms of delirium and

Palliat Support Care. Author manuscript; available in PMC 2017 July 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

FORCEN et al.

Page 7

psychomotor symptoms associated with pain, distress, anxiety, and discomfort may also
resemble those of akathisia. As such, the lack of use of an assessment tool represents a
limitation of the studies included herein.

Furthermore, akathisia symptoms might overlap with the characteristic restlessness in dying
patients with delirium during the last days of life—a term often referred to as “terminal
restlessness.” That could explain why Crawford and colleagues (2013) found a relatively
high prevalence of akathisia (11%) in hospice and palliative care settings among delirious
patients on a relatively average dose of haloperidol: 2.1 mg daily. However, it is important to
note that most of the studies included in our review reporting a relatively smaller akathisia
incidence used haloperidol lower than 2 mg daily for treatment of delirium (Crawford et al.,
2013; Girard et al., 2010; Han & Kim, 2004; Maneeton et al., 2013; Miyaji et al., 2007).

As previously stated, most of the delirium intervention studies to date have focused on
detection of Parkinsonism due to antipsychotics as an extrapyramidal side effect, not on
akathisia. Therefore, antipsychotic-induced akathisia among delirious patients treated with
antipsychotics could be underre-ported in the literature. Assessment of akathisia is
challenging among patients with delirium. For instance, patients with delirium usually
present with cognitive impairment. Therefore, they may fail to report an inner feeling of
restlessness despite presenting with objective signs of akathisia. In addition, delirium usually
presents with concomitant anxiety symptoms and agitation. These symptoms may be
difficult to differentiate from akathisia. In addition, antipsychotic-induced akathisia can be
difficult to differentiate from terminal delirium, what is referred to as “terminal restlessness”
in the literature, a significant source of caregiver distress (White et al., 2007; Wada et al.,
2011). Some patients with delirium and a history of antipsychotic use could have chronic
akathisia or akathisia at baseline. For example, Pintor and colleagues found a 7.5%
prevalence of akathisia in patients at baseline prior to administration of amisulpride for the
treatment of delirium (Pintor et al., 2009).

A Japanese study published in Palliative & Supportive Care in 2007 found an unexpectedly
high prevalence of akathisia in 483 patients with cancer who met the criteria for different
psychiatric diagnoses. Among these patients, 67 (13.9% of the total sample) had delirium
(Kawanishi et al., 2007). Though the authors did not report the doses of medications used for
the treatment of delirium or the incidence of akathisia among the delirium subgroup of
patients, it seems that some populations (e.g., patients with cancer or patients in palliative
and hospice care settings) could be particularly sensitive to development of akathisia.

One of our future research projects will involve the study of the prevalence of akathisia
using the Barnes Akathisia Rating Scale (BAS) among cancer patients taking antipsychotics.

CONCLUSION

The recognition, assessment, and management of medication-induced akathisia is essential
in providing high-quality clinical care to medically ill patients with delirium. Assessment
scales that can help differentiate between akathisia and delirium phenomenology are needed
to better identify akathisia in this patient population. These instruments ought to be used in
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clinical studies aimed at determining the incidence and prevalence of akathisia among
delirium patients treated with antipsychotics. As medications used to alleviate akathisia
symptoms such as anticholinergics and benzodiazepines could potentially worsen delirium,
management of akathisia among delirious patients on antipsychotics should be further
studied to explore the efficacy of other agents.
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Studies reporting on akathisia as a side effect of antipsychotics in patients treated for delirium

Reference Design Dose Akathisia
Menza et al. Prospective study of 14 patients on 4 mg of haloperidol in both groups 2 patients in the haloperidol-only
(1988) haloperidol and benzodiazepine vs 4 and at least 1 mg of benzodiazepine group developed akathisia (14%)

Fernandez &
Levy (1993)

Han & Kim
(2004)

Miyaji et al.
(2007)

Takeuchi et al.
(2007)

Kim et al. (2010)

Girard et al.
(2010)

Yoon et al.
(2011)

Crawford et al.
(2013)

Maneeton et al.
(2013)

patients on haloperidol alone

Case report of 3 patients treated with
molindone for HIV delirium and one patient
with perphenazine

Double-blind trial of risperidone and
haloperidol in 24 patients with delirium

Retrospective study comparing the risk of
adverse effects between 6 patients with
delirium on risperidone vs. 29 patients with
delirium on oral haloperidol and 20 patients
with delirium on i.m. haloperidol

Open-label trial of 38 patients on
perospirone for treatment of delirium

17 patients on risperidone vs. 15 patients on
olanzapine for treatment of delirium

Randomized placebo-controlled trial of 35
patients on haloperidol vs. 30 patients on
ziprasidone vs. 36 patients on placebo for
treatment of delirium

Open-label prospective trial of paliperidone
in 15 patients with delirium

Prospective cohort stady in 119 patients
taking haloperidol for delirium

A double-blind, randomized controlled trial
of 24 patients on quetiapine vs. 28 patients
on haloperidol for treatment of delirium

in the combined group

1 patient on molindone 60 mg daily,
1 patient on perphenazine, unknown
dose, 1 patient on 1 mg of
haloperidol as needed g 6 hours was
switched to molindone 70 mg daily
on average

Risperidone at 1.02 mg daily and
haloperidol at 1.71 mg daily

Risperidone 0.75 mg daily, oral
haloperidol 1.25 mg daily, and i.m.
haloperidol 5 mg daily

Perospirone at 6.5 mg daily
Risperidone 0.9 mg daily and
olanzapine 2.4 mg daily

Haloperidol 15 mg daily, ziprasidone
111.3 mg daily

Paliperidone 3 to 6 mg a day

Haloperidol 2.1 mg daily

Quetiapine 62.5 mg daily and
haloperidol 1.25 mg daily

Out of the 3 patients, 1 had
akathisia on perhenazine; none on
molindone developed akathisia

1 patient (8%) in the haloperidol
group developed akathisia

Risperidone group 0 patients
(0%), oral haloperidol group 1
patient (3%), i.m. haloperidol
group 2 patients (10%)

1 patient (3%) developed
akathisia

2 patients (13%) in the olanzapine
group developed akathisia

7 patients (28.5%) in the
haloperidol group, 6 patients
(20%) in the ziprasidone group,
and 7 patients (19%) in the
placebo group developed akathisia

2 patients developed akathisia on
paliperidone at 6 mg a day

13 patients (11%) on haloperidol
developed akathisia

0 patients (0%) on quetiapine
developed akathisia, 1 patient
(3.6%) on haloperidol developed
akathisia
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