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Abstract

Study background: Delirium is common in older adults, but the pharmacological treatment of delirium in
the elderly has not been established. This study aimed to compare the efficacy of three atypical antipsychotics
(amisulpride, quetiapine, and risperidone) for the treatment of delirium in patients aged >65 years.

Methods: Psychiatrists examined subjects aged >65 years referred to the consultation—liaison psychiatry service
for at baseline, day 3, and day 7. Totally, 129 subjects were enrolled and assigned to receive either amisulpride
(n=44), quetiapine (n=44), risperidone (n=21), or not to receive any antipsychotic medications (n=20). We examined
the efficacy of each medication using the Korean version of the Delirium Rating Scale-Revised-98, which investigates
the severity of delirium episodes. We then evaluated the cognitive function of subjects using the Mini-Mental Status
Examination.

Results: At baseline, no significant differences were found among the four groups with regard to mean Korean
version of the Delirium Rating Scale-Revised-98 or Mini-Mental Status Examination scores. In all groups, including
the non-antipsychotic group, the Korean version of the Delirium Rating Scale-Revised-98 score decreased and
Mini-Mental Status Examination score increased a week after the delirium diagnosis. There were no significant
differences in improved Korean version of the Delirium Rating Scale-Revised-98 or Mini-Mental Status Examination
scores among these four groups.

Conclusion: Compared to subjects taking atypical antipsychotics, subjects not taking any antipsychotic
medications equally improved their delirium symptoms and cognition. For hospitalized older adults with acute

delirium, the data suggests that atypical antipsychotic treatment is ineffective for improving delirium outcomes.
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Introduction

Delirium is a complex neuropsychiatric disorder that occurs
commonly among patients in all health care settings, but especially
among the elderly [1]. It is characterized by an acute decline in
consciousness and cognition, and it causes impairment in attention.
In general hospital admissions, delirium prevalence ranges from 6% to
56% [2], with higher prevalence associated with increasing age [3] and
illness severity [4]. Recent evidence indicates that delirium in elderly
patients is associated with increased risk of death, institutionalization,
and dementia, independent of age, sex, comorbid illness, illness severity,
and presence of dementia at baseline [5]. Because delirium is common
in elderly patients and associated with poor outcomes, it is important to
predict, prevent, diagnose, and treat affected patients.

First, delirium treatment requires elucidation and correction
of causative factors. However, it is also necessary to treat delirium
symptoms at bedside. Several classes of medications have been
used to treat delirium symptoms, including atypical and typical
antipsychotic medications, cholinesterase inhibitors, antidepressants,
benzodiazepines, and gabapentin [6]. Pharmacological interventions
are often used for treating delirium, but the Food and Drug
Administration has yet to approve any of them. Indeed, there have
been few randomized, controlled trials on acute drug treatments for
delirium. The neurophysiological mechanisms of delirium are poorly
understood, but evidence suggests that pre-existing deficiencies in
cholinergic neurotransmission may be a contributing factor [7].

Among pharmacological interventions, it is widely accepted
that antipsychotic medication is the first-line pharmacotherapy
for delirium, except in case of sedative use or alcohol withdrawal.
Physicians have used typical antipsychotics, primarily haloperidol, to
control delirium symptoms, which might compromise the safety of

patients or caregivers [8]. Because typical antipsychotics are associated
with more drug-induced side effects such as extrapyramidal symptoms,
emerging literature focuses on the use of atypical antipsychotics for
the pharmacological management of acute delirium. A number of
researchers have reported that atypical antipsychotics, including
olanzapine, quetiapine and risperidone, might be as effective as
haloperidol in treating delirium [9].

Although previous trials have reported no significant differences
in efficacy between haloperidol and atypical antipsychotics in delirium
treatment [8-11], the reported data are not sufficient to conclude
that the efficacy of various atypical antipsychotics is superior in the
treatment of delirium. Therefore, this study aimed to compare the
efficacy of three antipsychotic medications (amisulpride, quetiapine,
and risperidone) for treating delirium in patients with medical illnesses
aged >65 years in an inpatient setting. The study also includes patients
not using antipsychotics as a basis for comparison.

Materials and Methods
Subjects

Patients aged >65 years were recruited from a tertiary care
university hospital. The participants were referred to the consultation-
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liaison psychiatry service. A psychiatrist made the diagnoses according
to the diagnostic criteria of the Diagnostic and Statistical Manual of
Mental Disorders 4th edition (DSM-IV) [12]. The procedures and
rationale for this study were explained to obtain informed consent from
the patient or the proxy decision maker. Patients were excluded if they
refused evaluation procedures or withdrew their consent during the
following examinations. This study was approved by the Institutional
Review Board and Ethics Committee of Chungnam National University
Hospital.

Measures

The Delirium Etiology Checklist (DEC): DEC assesses the risk
factors for delirium [13]. Using DEC, raters placed the standardized
attribution of etiology into 12 categories of causation according to all
available clinical information. Each rater used a 5-point scale for degrees
of attribution to the delirium episode, ranging from “ruled out/not
present/not relevant” to “definite cause” as follows: drug intoxication/
drug withdrawal; metabolic/endocrine disturbance; traumatic
brain injury; seizures; infection (intracranial); infection (systemic);
neoplasm (intracranial); neoplasm (systemic); cerebrovascular; organ
insufficiency; other central nervous system (CNS); and other systemic
causes. This system allows for the documentation of multiple potential
causes of delirium. DEC provides more specific and relevant information
regarding delirium than a list of current medical conditions.

The Korean version of the Delirium Rating Scale-Revised-98
(K-DRS-98): DRS-R98 was created to compensate for the shortcomings
of DRS [14], especially for use in phenomenological and longitudinal
research. DRS-R98 is composed of two sections. The first section
is a severity scale, consisting of 13 items that are scored from 0 to 3
according to a Likert scale anchored by descriptions of phenomenology.
The second section consists of three diagnostic items that are scored
from 0 to 2 or 0 to 3. The severity scale scores range from 0 to 39, with
higher scores indicating more severe delirium. A cutoff score of > 15 is
consistent with a diagnosis of delirium. Even in mixed neuropsychiatric
populations, the scale has strong inter-rater reliability, validity,
sensitivity, and specificity for distinguishing delirium, including
dementia, depression, and schizophrenia.

This study employs the Korean version of the DRS-98 (K-DRS-98).
This scale has shown high internal consistency with a Cronbach’s alpha
coeflicient of 0.87 for the total scale and 0.86 for the severity scales.
Inter- rater reliability (k=0.9 for severity items) is also high. The
suggested optimal cutoff point for delirium diagnosis is a severity score
of 16 and a total score of 21.5 [15].

Mini-Mental State Examination (MMSE): MMSE is a simplified
scored form of the cognitive mental status examination known as the
Mini-Mental State (MMS), which includes 11 questions. This 30-point
instrument assesses cognitive impairment and covers five broad areas
of cognitive function: orientation (10 points), registration (3 points),
attention and calculation (5 points), recall (3 points), and language
(9 points). It has been validated in patients with dementia syndrome,
affective disorder, mania, schizophrenia, and personality disorders [16].

Procedures

We designed a 7-day, prospective, comparative clinical observational
study. On day 1 of diagnosis, all subjects who were eligible for the study
were examined by psychiatrists using the K-DRS-98, MMSE, and
DEC. Psychiatrists rated the K-DRS-98 and MMSE on the days 3 and
7 following the diagnosis date. Each patient was randomly assigned
to receive one of the following three drugs—amisulpride, quetiapine,

and risperidone—with a flexible dosing schedule, or not to receive
any of them (non-antipsychotic group). To obtain data for proper
rating, available information was reviewed, including medical records,
nursing records, and interviews with caregivers or family members. The
K-DRS-98 rating was based on a 24 h period because of the fluctuating
nature of delirium symptoms. After day 7 of diagnosis, we reviewed
the subjects’ medical records regarding prescribed medications and
found out that some patients did not receive the recommended
antipsychotic medications despite the consultation, on the basis of the
referring clinician’s judgment. We classified these cases in to the non-
antipsychotic group.

Data Analysis

Data were analyzed using the Statistical Package for Social Sciences,
version 21 (SPSS; Chicago, IL). Descriptive analysis was performed in
the form of percentages, means, and standard deviations. Chi-square
test or Fisher’s exact test was used to compare the categorical variables.
One-way analysis of variance was conducted to analyze the continuous
variables. Statistical significance was set at an alpha level of 0.05.

Results
Study population

A total of 129 subjects were enrolled and divided into four groups:
the amisulpride group (n=44), the quetiapine group (n=44), the
risperidone group (n=21), and the non-antipsychotic group (n=20).
The mean age of patients was 76.2 + 6.6 years. There were 84 men
(65.1%) and 45 women (34.9%). Ninety-one patients (70.5%) completed
assessments on day 7 of diagnosis.

Table 1 summarizes the demographic data for each group. The
mean age and gender for all four groups showed no significant
difference (p=0.334 and 0.331, respectively). The amisulpride group
used the medication at mean doses of 50 mg/day. The quetiapine and
risperidone groups took the medication at mean doses of 44.4 mg/day
and 0.8 mg/day, respectively. There were no significant differences in
dosage of the prescribed antipsychotic medications when converted to
the equivalent haloperidol dose (amisulpride 50.0 mg/day, quetiapine
57.8 £ 19.2 mg/day, risperidone 55.6 + 16.1 mg/day; r=0.035) [17]. The
number of subjects completing assessments decreased from time to
time, but dropout rates were similar in all four groups.

Associations with etiologies of delirium

With regards to the contributing etiological factors of delirium,
the mean number of all possible causes per patient was about two
(2.1 £ 0.9). Half of the patients had three (n=54, 41.9%) contributing
causes of delirium. Table 2 illustrates the primary etiologies underlying
the delirium of study subjects. For this study’s analysis, the ratings
of “definite cause,” “likely cause, and “cause present and possibly
contributory” were combined and considered as present; the ratings of
“present but not contributory” and “ruled out/not present/not relevant”
were considered as absent. The most common underlying etiology
in the groups was a systemic neoplasm (n=34, 26.4%), followed by
systemic infection (n=23, 17.8%).

Changes in delirium symptoms with time

The baseline K-DRS-98 total score was 27.2 + 8.0, 28.1 + 6.5, 26.1 +
7.1,and 26.8 £ 9.9 in the amisulpride, quetiapine, risperidone, and non-
antipsychotic groups. On day 1 of enrollment, there were no significant
differences in the mean K-DRS-98 total scores among the four groups
(p=0.846).
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i Amisulpride group Quetiapine group Risperidone group Non-antipsychotic Total .
Characteristics n=44 n=44 n=21 gr:)up n=129 Sig.
n=20
Age, year 75.1+5.8 77671 756+7.0 759+6.3 76.2+6.6 0.334
Gender, male 26 (59.1) 30 (68.2) 12 (57.1) 16 (80) 84 (65.1) 0.331
Dose, mg/day 50.0+0.0 44.4 £14.7 0.8+£0.2
Number of subjects assessed
Baseline 44 (100.0) 44 (100.0) 21 (100.0) 20 (100.0) 129 (100.0)
Day 3 42 (95.5) 42 (95.5) 20 (95.2) 18 (90.0) 122 (94.6)
Day 7 30 (68.2) 30 (68.2) 17 (81.0) 14 (70.0) 91 (70.5)
Table 1: Group comparisons of demographic characteristics, medications, and number of subjects assessed.
Etiologies Amisulg;if: group Quetiar[‘)l:i group Risperirt]i:2n1e group Non-antipif;rg)otic group ,,T:g::,
(100%)
Drug intoxication/drug withdrawal 0 0 0 0 0
Metabolic/endocrine disturbance 1 0 1 3 (2.3%)
Traumatic brain injury 4 4 1 0 9 (7.0%)
Seizures 0 0 0 0 0
Infection (intracranial) 0 0 0 0 0
Infection (systemic) 12 7 1 3 23 (17.8%)
Neoplasm (intracranial) 4 1 0 1 6 (4.7%)
Neoplasm (systemic) 8 13 6 7 34 (26.4%)
Cerebrovascular 3 4 3 2 12 (9.3%)
Organ insufficiency 0 1 1 2 4 (3.1%)
Other CNS 1 1 0 0 2 (6.9%)
Other systemic 11 12 9 4 36 (27.9%)
Table 2: Primary etiologies underlying delirium in study population.
Efficacy measure Amisulpride group n=30 Quetuar?;r;z group R|sper|::1n7e group Non-antlpz}gt;otlc group Totaln=91 Sig.
K-DRS-98, severity score
Baseline 216+74 226+6.4 20.3+6.4 21.1+89 216+7.1 0.739
Day 3 15.8+8.3 156 +5.0 154 +6.1 144 +£8.0 15.4+7.0 0.932
Day 7 11.6+6.8 10.7+55 12.8+7.0 128+9.2 11.7+6.8 0.695
K-DRS-98, total score
Baseline 27.2+8.0 28.1+6.5 26.1+7.1 26.8+9.9 27.3+7.6 0.846
Day 3 21.0+95 212+58 21.1+6.4 19.6 £9.1 209+7.7 0.933
Day 7 16.4+8.0 15.6 +6.8 17.6+8.8 17.6+10.4 16.5+8.1 0.815
MMSE score
Baseline 9.8+89 83+6.4 11.9+£5.7 9.8+8.0 9.7+74 0.485
Day 3 12.7+8.2 10.3+7.2 11.9+5.6 13457 11.9+£7.0 0.512
Day 7 15.0+7.7 13.7+6.9 125+6.6 16.9+8.1 14373 0.483

Note: K-DRS-98: Korean version of the Delirium Rating Scale-Revised-98; MMSE: Mini-Mental Status Examination
Table 3: Group comparisons of serial changes in K-DRS-98 and MMSE scores.

As shown in Table 3, the K-DRS-98 severity score and total score
for all four groups decreased in the subsequent days, which indicates
recovery from delirium symptoms. There were no significant differences
in the improvement of K-DRS-98 scores among the three different
antipsychotic treatment groups and the non-antipsychotic group. The
K-DRS-98 severity score and total score showed no difference on day 7,
even in patients who were not prescribed any antipsychotic medications
(p=0.695).

The group differences for each subscale score of the K-DRS-98
showed no significant changes on days 3 and 7 of diagnosis. There were
also no significant differences on days 3 and 7 of diagnosis between the
four groups with regard to temporal onset of symptoms, fluctuation of
symptom severity, and physical disorder item mean score at baseline.

Changes in cognitive function with time

At the baseline, the mean score of MMSE was 9.7, which
demonstrates that subjects’ cognitive functions were seriously impaired.
In all groups, the baseline MMSE score showed no significant difference
(p=0.739). After day 7, the MMSE score for the four groups increased
significantly (an average of 4.6 points), representing a recovery of
cognitive function. With regard to improvement in the MMSE score,
differences were not significant between any of the groups (p=0.483).

Discussion and Conclusion

This study is an open-labeled trial of atypical antipsychotics
for delirium treatment in hospitalized elderly patients. Although
previous studies regarding the efficacy of antipsychotic medication for
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delirium treatment have shown that there are no significant differences
between typical and atypical antipsychotics [18], the data remained
insufficient to compare the efficacy of various atypical antipsychotics
in treating delirium, especially in elderly subjects. Moreover, delirium
management includes ensuring safety in the environment or supportive
interventions, identifying and treating the cause(s) of delirium, and
enhancing the patient’s functioning. To our knowledge, this trial is the
first to directly compare the efficacy and cognitive outcomes of three
atypical antipsychotics, as well as the use of no antipsychotics, in the
acute treatment of delirium in a naturalistic environment focusing on
elderly inpatients.

In this trial, among 129 subjects who were admitted at tertiary
care university hospital, the most common etiologies associated with
delirium were systemic neoplasm and systemic infection. There were 34
subjects whose etiology of delirium was primarily systemic neoplasm,
and they were treated with quetiapine (n=13), amisulpride (n=8),
risperidone (n=6), or not treated with any antipsychotics (n=7). There
were 23 patients whose etiology of delirium was primarily systemic
infection, and they were treated with amisulpride (n=12), quetiapine
(n=7), risperidone (n=1), or not treated with any antipsychotics
(n=3). Despite the differences in delirium etiology for each group, the
final K-DRS-98 or MMSE scores were similar 7 days after diagnosis.
Other studies reported common underlying etiologies of delirium,
such as fracture, metabolic disturbance, or endocrine disturbance
[19,20]. These inconsistent findings reflect the varying clinical settings
from each study, suggesting that the etiologies of delirium need to be
investigated in larger samples.

Regarding the pharmacological treatment of delirium, there are
few randomized, controlled trials of acute drug treatments [21]. Typical
antipsychotics, primarily haloperidol, have been used empirically
to control symptoms of delirium. Recently, researchers have begun
reporting that atypical antipsychotics, such as olanzapine, quetiapine,
and risperidone, might be as effective as haloperidol in delirium
treatment [10,11,18,19].

Because of the low incidence of extrapyramidal side effects,
quetiapine has been an attractive choice in elderly patients who are
more susceptible to such side effects. Compared to haloperidol, patients
with delirium on quetiapine showed similar improvement on the DRS
and quetiapine was better tolerated [10]. An open-label trial using
quetiapine at a mean dosage of 44.9 + 31.0 mg/day demonstrated that it
was effective and that it improved delirium severity and cognition that
were measured by the DRS and MMSE, respectively [22]. Risperidone
also showed efficacy in delirium treatment compared with haloperidol
treatment in a double-blind trial. The mean daily dose of risperidone
was 1.02 mg, and the mean daily dose of haloperidol was 1.71 mg [11].

Amisulpride is an atypical antipsychotic used to treat schizophrenia,
and it has shown similar effectiveness to olanzapine and risperidone in a
large-scale clinical trial [23]. The effectiveness of amisulpride in treating
delirium has not been extensively investigated, but one randomized,
open prospective study suggests that amisulpride and quetiapine are
useful drugs for treating delirium [24]. Results from the present study
also support the similar effectiveness of amisulpride to quetiapine and
risperidone in treating delirium in elderly patients.

Despite these reports, the usage of antipsychotic medications for
delirium treatment remains controversial [25,26]. A comprehensive
systematic literature review outlined seven high-quality studies: four
had decreased delirium rates, five demonstrated no difference in any

other clinical outcome examined, and one had worsened clinical
outcomes [27]. Cognitive and noncognitive symptoms of delirium
could naturally improve [28] through the control of environmental
factors [29] or management of underlying etiologies [30]. In the present
trial, the data support previous research indicating that there are no
benefits to antipsychotic treatment in older patients with delirium.
Subjects who were not prescribed any antipsychotic medication showed
similar improvement in delirium symptoms 7 days after diagnosis.
The demographic data and baseline K-DRS-98 score of the atypical
antipsychotic treatment group and non-antipsychotic group showed no
difference, which indicates that there was no selection bias between the
antipsychotic treatment group and the non-antipsychotic group.

The K-DRS-98 total and severity score of the atypical antipsychotic
treatment group and the non-antipsychotic group showed no difference
in delirium severity improvement on days 3 and 7 of the clinical
course. These findings suggest that antipsychotic treatment did not
contribute to early recovery from delirium symptoms compared to the
non-antipsychotic group. This finding differs from a previous study
of 36 patients who were randomly assigned to quetiapine or placebo
treatment, concluding that delirium resolved faster in patients who
received quetiapine [31]. This difference might result from the differing
patient population and the setting of the intensive care unit versus
the general ward. Other trials comparing the treatment response of
atypical antipsychotics based on age (<70 years, > 70 years) suggest
that increasing age predict a poor response to delirium treatment in
spite of antipsychotic treatment [32,33]. Our data were collected from
inpatients aged >65 years, and the mean age of enrolled subjects was
76.2 £ 6.6 years. Data from the present study support the assertion that
increased age predicts poor response to antipsychotic treatment for
delirium.

Antipsychotics are an obvious choice for treating delirium because
many of its symptoms are similar to those of psychoses. Antipsychotic
treatment of delirium is based on the hypothesis that excessive
dopaminergic activity alone, and combined with acetylcholine, plays
an important role in delirium. In the present study, no subscale of
the K-DRS-98 showed a difference in improvement between the
atypical antipsychotic treatment group and the non-antipsychotic
group, including sleep-wake cycle, perceptions and hallucinations,
delusions, lability of affect, language, thought process abnormalities,
motor agitation, motor retardation, orientation, attention, short-term
memory, long-term memory, and visuospatial ability. It should be
noted that the pathophysiology of delirium associated with critical
illness remains largely uncharacterized and may vary depending on
the cause. Some researchers have suggested that the GABAergic and
cholinergic neurotransmitter systems play a contributory role because
of the increased risk associated with the use of GABAA agonists and
anticholinergic drugs. In particular, the central cholinergic deficiency
may be a final common pathway. An alternative hypothesis holds
that the direct neurotoxic effects of inflammatory cytokines might
have contributed to the results found in the present research. These
hypotheses remain unproven, making pharmacological management
strategies largely empirical.

Because delirium is primarily a cognitive disorder, bedside
assessment of cognition is critical to proper diagnosis. All cognitive
domains are affected in delirium, including orientation, attention,
short-term and long-term memory, visuoconstructive ability, and
executive function; however, attention deficits are the most specifically
emphasized in DSM. The MMSE score in the atypical antipsychotic
treatment group and the non-antipsychotic group showed no
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difference at baseline, and similar improvement on days 3 and 7
following diagnosis. It is of note that the final MMSE score was 14.3 +
7.3 for all groups, including the non-antipsychotic group. This finding
demonstrates that subjects remained severely impaired in cognitive
function 7 days after diagnosis in this study.

The results from the present study suggest that there are unclear
benefits of antipsychotic treatment in elderly people with delirium.
Common side effects of antipsychotic use among the elderly include
anticholinergic activity and alpha-receptor blockade, such as confusion,
cognitive and functional decline, sedation, hypotension, orthostasis,
dizziness, falls, urinary incontinence, voiding problems, and increased
risk of urinary infections [34]. In elderly subjects, adverse events
include increased risk of death, stroke, extrapyramidal symptoms, and
urinary symptoms [35]. Because of the side effects, further studies are
needed to clarify the benefits of antipsychotic medications in treating
delirium, especially in older subjects.

Limitations

This study has several limitations. First, the use of a clinician’s
empirical judgment to assign antipsychotic medications without
randomization might be a source of bias and limit our findings.
However, the authors found no significant difference in demographic
and clinical characteristics among the four groups. Second, the study
population, which included patients with both medical and surgical
illnesses, was heterogeneous. This feature could be a major limiting
factor in the interpretation of our findings even though there were no
significant differences in the clinical characteristics of the four groups.
Finally, because the present study was designed to recruit patients who
were referred to a consultation-liaison psychiatric service, the patient
cohort might be skewed to include active psychiatric symptoms.

The atypical antipsychotic treatment group and non-antipsychotic
group showed similar improvement in delirium severity and cognitive
impairment 7 days after diagnosis. The present study suggests that
antipsychotic treatment of delirium might not be efficacious in subjects
aged >65 years. Non-pharmacological treatment should be considered
as the first line of treatment in delirious elderly patients. Nonetheless,
there remains a need for the acute management of delirium symptoms,
such as agitation and behavioral issues, which might be harmful
to the patient and their caregivers. Pharmacological treatment for
delirium requires further research into its underlying etiology and
pathophysiology.
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