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ABSTRACT

Background. Pharmacotherapy is generally recommended to
treat patients with delirium. We sought to describe the cur-
rent practice, effectiveness, and adverse effects of pharmaco-
therapy for hypoactive delirium in patients with advanced
cancer, and to explore predictors of the deterioration of
delirium symptoms after starting pharmacotherapy.
Subjects, Materials, and Methods. We included data of
patients with advanced cancer whowere diagnosedwith hypoac-
tive delirium and received pharmacotherapy for treatment of
delirium. This was a pharmacovigilance study characterized by
prospective registries and systematic data-recording using inter-
net technology, conducted among 38 palliative care teams and/or
units. The severity of delirium and other outcomeswere assessed
using establishedmeasures at days 0 (T0), 3 (T1), and 7 (T2).
Results. Available data were obtained from 218 patients.
The most frequently used agent was haloperidol (37%).

A total of 67 and 42 patients (31% and 19%) had died
or discontinued pharmacotherapy by T1 and T2, respec-
tively. Delirium symptoms deteriorated between T0 and
T1, but this trend did not reach statistical significance.
The most prevalent adverse event was sedation (9%).
Delirium severity worsened after starting pharmaco-
therapy in 121 patients (56%) at T1. In patients whose
death was expected within a few days and those with
delirium caused by organ failure, symptoms of delirium
were significantly more likely to deteriorate after starting
pharmacotherapy.
Conclusion. Current pharmacotherapy for hypoactive delir-
ium in patients with advanced cancer is not recommended,
especially in those whose death is expected within a few
days and in those with delirium caused by organ failure.
The Oncologist 2019;24:e574–e582

Implications for Practice: Delirium is common among patients with advanced cancer, and hypoactive delirium is the domi-
nant motor subtype in the palliative care setting. Pharmacotherapy is recommended and regularly used to treat delirium.
This article describes the effectiveness and adverse effects of pharmacotherapy for hypoactive delirium in patients with
advanced cancer. The findings of this study do not support the use of pharmacotherapy for treatment of hypoactive delir-
ium in the palliative care setting. Pharmacotherapy should especially be avoided in patients whose death is expected
within a few days and in those with delirium caused by organ failure.
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INTRODUCTION

Delirium is a common neuropsychiatric condition charac-
terized by acute onset of change in attention or aware-
ness, accompanied by change in cognition [1]. Typically,
these disturbances develop within hours or a few days,
with fluctuating levels of severity during the course of a
day. The prevalence of delirium among patients with
advanced cancer in palliative care units ranges from 30%
to 40% at admission, and up to 90% at the terminal stage
[2–5]. Delirium is mainly classified into three motor sub-
types based on level of alertness or arousal: hyperactive,
hypoactive, and mixed subtype. Hypoactive delirium, char-
acterized by reduced psychomotor activity [1], is the most
common subtype in palliative care settings [6, 7]. Hypoac-
tive delirium is associated with profound distress in
patients and families, as well as with other motor sub-
types [8, 9].

Standard pharmacotherapy for hypoactive delirium has
not yet been established. In general, treatment for delirium
consists of seeking and correcting the underlying causes, non-
pharmacological intervention, and pharmacological strategies
[10]. Regarding pharmacological treatment, antipsychotics
are most often recommended and regularly used [10, 11].
However, evidence to support this practice has usually been
from trials in patients with hyperactive and mixed type delir-
ium. To our best knowledge, only a few small studies and
case reports suggest the effectiveness of antipsychotics,
including haloperidol, chlorpromazine, and aripiprazole, in
patients with hypoactive delirium [12, 13].

Identifying patients with hypoactive delirium in whom
pharmacotherapy should be avoided is clinically important.
Recently, a randomized controlled trail raised questions
about the effectiveness and safety of haloperidol and risper-
idone for treating delirium in terminally ill cancer patients
in palliative care settings [14]. However, these authors did
not explore the effectiveness of those medications by
motor subtype. There have been inconsistent findings in
nonpalliative care settings regarding whether hypoactive
delirium is less likely to respond to pharmacotherapy than
other motor subtypes [15–17]. We anticipated that pharma-
cotherapy may deteriorate delirium symptoms, especially in
patients with hypoactive delirium, because antipsychotic
agents cause sedation to a greater or lesser degree regard-
less of the antipsychotic used. Consistent with our concerns,
in their clinical practice guideline for postoperative delirium
in older adults, the American Geriatric Society recommends
not to prescribe antipsychotics for treating older adults with
hypoactive delirium [18].

Considering that many advanced cancer patients develop
hypoactive delirium, more information regarding pharmaco-
therapy for hypoactive delirium is required. We aimed to
describe current practice, and the overall effectiveness and
adverse effects of commonly used pharmacotherapy for
hypoactive delirium in a consecutive, prospective cohort
of patients with advanced cancer using data of the Japan
Pharmacological Audit study of Safety and Efficacy in Real
World (Phase-R). We also sought to determine the predictors
of deterioration in delirium symptoms after starting
pharmacotherapy.

SUBJECTS, MATERIALS, AND METHODS

Phase-R was a pharmacovigilance study characterized by
prospective registries and systematic data-recording using
internet technology, to investigate the effectiveness and
adverse effects of pharmacotherapies in patients with
advanced cancer. The Phase-R study was designed to pre-
serve external validity, focusing on palliative care, where it
is difficult to conduct controlled trials because of feasibility
and ethical aspects. The importance of pharmacovigilance
in the palliative setting has been described elsewhere [19].
The Phase-R Delirium Study Group focused on pharmaco-
therapy for delirium among advanced cancer patients. This
study was conducted with specialized palliative care teams
working in acute wards and palliative care units at 38 hospi-
tals across Japan between September 2015 and May 2016.

Participants
Eligibility criteria for inclusion in the study were (a) adult
patients with advanced cancer referred to a specialized palli-
ative care team and/or units and (b) those who had delirium
diagnosed by trained psychiatrists and/or palliative care
physicians. Exclusion criteria were patients with (a) postop-
erative delirium and (b) alcohol or other drug withdrawal
delirium. This study was conducted by extracting the data of
223 patients diagnosed with hypoactive delirium, who
received first-line pharmacotherapy for delirium.

This study was conducted in accordance with the princi-
ples of the Declaration of Helsinki. Institutional Review
Boards at each participating site approved the study. Accord-
ing to the Osaka University Research Ethics Committee (the
lead site) and Institutional Review Boards at all participating
sites, informed consent was not needed (ethical waivers)
because all data were obtained thorough only routine clini-
cal practice and there was minimal risk to patients who par-
ticipated in the study. We used an opt-out method for
patients and families to refuse participation in this study.

Procedure
Patients were consecutively sampled at each trial site.
When eligible patients were referred to a palliative care
team and/or unit and diagnosed with delirium, their medi-
cal information was consecutively recorded using an elec-
tronic data capturing system. If pharmacotherapy was
administered by psychiatrists and/or palliative care physi-
cians as part of clinical practice, the information described
below was recorded. In addition to the antipsychotics, traz-
odone (an antidepressant having antagonistic effects on
the 5-hydroxytryptamine (5-HT) 2 receptor) was included,
because trazodone is often prescribed for delirium in
Japan, targeting delirium symptoms, in particular sleep
quality, or in consideration of minimizing adverse effects of
pharmacotherapy [20, 21].

Measurements
Patient assessments were conducted by trained psychiatrists
and/or palliative care physicians at days 0 (T0), 3 (T1), and
7 (T2) after starting pharmacotherapy. At T0, the diagnosis of
delirium was ascertained according to the Diagnostic and
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Statistical Manual of Mental Disorders, Fifth Edition. Delirium
subtypes were assessed using the Delirium Motor Subtype
Scale [22, 23]. Delirium Rating Scale, Revised-98 (DRS-R98)
[24]; Nursing Delirium Screening Scale (Nu-DESC) [25]; Rich-
mond Agitation-Sedation Scale-Palliative version (RASS-PAL);
Communication Capacity Scale (CCS); and Agitation Distress
Scale (ADS) was performed at both T0 and T1. The Common
Terminology Criteria for Adverse Events (CTCAE) was admin-
istered at T0, T1, and T2. The Drug-Induced Extrapyramidal
Symptoms Scale (DIEPSS) was used at the worst point of
extrapyramidal symptoms during the 7 days after starting
medication [26]. If patients died or dropped out of the study
before T1 or T2, information from the last observation was
retrieved.

DRS-R98
The DRS-R98 is a 16-item, clinician-rated scale with anchored
item-descriptions corresponding to both symptoms and tem-
poral aspects of delirium [24]. The severity scale includes a
total 13 items, each rated 0–3, with scores ranging from 0 to
39, where higher scores indicate greater severity of delirium.
The Japanese version of the DRS-R98 has demonstrated
excellent reliability and validity [27].

Nu-DESC
The Nu-DESC was developed as a fast and simple screening
instrument for clinical use [25]. The Nu-DESC consists of a
5-item scale with items rated 0–2 and total scores ranging
from 0 to 10, where a higher score indicates high probability
of a diagnosis of delirium. This scale can be used to evaluate
the severity of delirium symptoms [25]. In this study, the
composite subscore of items 2 (inappropriate behavior),
3 (inappropriate communication), and 4 (illusions and hallu-
cinations) was used to indicate delirium severity because
these three were the target symptoms of delirium associ-
ated with distress, according to the previous study [14].

RASS-PAL
This is a simple observational instrument that assesses
levels of sedation and agitation in palliative care popula-
tions [28]. RASS-PAL has scores ranging from +4 (an overtly
combative patient) to −5 (patient cannot be aroused), per
responses to either voice or physical stimulation.

CCS and ADS
These are observer-rated instruments to quantify levels of
communication capacity and agitation distress in terminally
ill cancer patients with delirium [29]. Originally, the CCS was
conceptualized to assess patients’ ability to comprehend
their circumstances and to appropriately express their inten-
tions, and included a 5-item scale. We used item 4, voluntary
communication, with scores ranging from 0 to 3; a higher
score indicates that the patient is more severely impaired.
The ADS includes a 6-item scale. In this study, we used item
2, extent of motor anxiety, with scores ranging from 0 to 3;
a higher score indicates more severe motor anxiety.

CTCAE, version 3.0
The CTCAE is a descriptive terminology that can be used for
adverse event (AE) reporting [30]. The items included were

eight events, and grade 3 or more severe adverse events. A
grading (severity) scale is provided for each AE term (grade 1,
mild AE to grade 5, death related to AE). Grade 3 (severe
AE) indicates a “possible” or stronger causal relationship
according to the Clinical Safety Data Management Guideline
defined by the Japanese Clinical Oncology Group [31].

DIEPSS
Extrapyramidal symptoms after pharmacotherapy were
assessed using the DIEPSS [26]. This scale consists of nine
items rated on a 5-point scale (0, none to 4, severe), based
on objective observation. A higher score indicates more
severe symptoms. The total score, obtained by summing all
items except item 9 (global domain), was used to measure
severity.

Patient Characteristics and Biomedical Information
Patient data also included demographic factors, medical fac-
tors such as primary cancer site, performance status (PS) as
defined by Eastern Cooperative Oncology Group (ECOG) cri-
teria, palliative performance status [32], and palliative prog-
nostic index [33]. In addition, past and present history of
organic brain disease (e.g., brain metastasis, dementia), abil-
ity of oral intake, prognosis estimation (within a few days,
weeks, or months), and potentially underlying etiology and
precipitating factors of delirium [34, 35] as evaluated by the
researchers were also recorded. Detailed information regard-
ing pharmacotherapy was also collected.

Statistical Analysis
Paired t test and Wilcoxon signed-rank tests were used to
investigate change in the continuous and ordinal outcome
measures before and after pharmacotherapy, respectively.
Multiple logistic regression analysis was performed to pre-
dict deterioration of delirium after starting pharmacother-
apy [36]. We defined deterioration as a one point or
greater increase in the total score of the DRS-R98. Inde-
pendent variables were age, etiologies of delirium, setting,
ECOG PS, and prognostic estimation. We conducted forced
entry multiple logistic regression analysis using these vari-
ables. We further calculated likelihood ratios (LRs) or
stratum-specific likelihood ratios (SSLRs) to express by how
much a given status of each predictor would raise or lower
the odds of having deterioration of delirium for an individ-
ual respondent, compared with the total population.

A p value <.05 was adopted as the significance level in all
statistical analyses; all reported p values were two-tailed. All
statistical procedures were conducted using IBM SPSS Statis-
tics version 25 for Mac OS (IBM Corp., Armonk, NY).

RESULTS

Patients’ Baseline Characteristics and Flow Diagram
The data of a total 223 patients who had hypoactive delir-
ium were included in this study. Participants’ demographic
and clinical data are shown in Table 1. About 70% of partic-
ipants were in palliative care units, and 53% had ECOG PS
4. A patient flow diagram is shown in Figure 1.
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Current Practice of Pharmacotherapy for Hypoactive
Delirium
Medications started and the routes of administration at T0
are shown in Table 2. The most commonly prescribed drug
was haloperidol (37%), followed by quetiapine (23%).
Change in antipsychotic treatment status is also shown in
Figure 1. Among 218 patients started on pharmacotherapy,
67 and 42 patients (31% and 19%) had died or discontin-
ued pharmacotherapy at T1 and T2, respectively.

Sixty-four and 16 patients (29%, 7%) concurrently were
administered hypnotics and other antipsychotics in addi-
tion to the agents started at T0. Palliative sedation was
started in six patients between T0 and T1.

Effectiveness of Pharmacotherapy
Preintervention and postintervention outcome scores are
described in Table 3. Overall delirium severity assessed
using the DRS-R98 deteriorated between T0 and T1, but this
trend did not reach statistical significance. We did not find
significant changes in the CCS and ADS; however, Nu-DESC
and RASS-PAL scores decreased significantly. Additionally,
we investigated the effectiveness of pharmacotherapy on
the DRS-R-98 score in the subgroup of patients who
received the antipsychotics (n = 208, excluding 10 patients
who received trazodone) and found nonsignificant changes,
consistent with the results obtained in the whole sample.

Adverse Effects of Pharmacotherapy
The most frequently reported adverse effect with a “possible”
or stronger causal relationship was sedation (9%; Table 4).
Mean DIEPSS score at the worst point during the observation
period (n = 213) was 1.15 (SD 2.51, median 0, range 0–9). No
deaths were considered adverse effects that had a “possible”
or stronger causal relationship with pharmacotherapy.

Predictors of Deterioration of Delirium Symptoms
After Starting Pharmacotherapy
Delirium symptoms deteriorated after starting pharmaco-
therapy in 121 patients at T1 (56%; 95% confidence interval
[CI], 49%–62%). Prognosis estimation and presence of organ
failure as the etiology of delirium were found to be signifi-
cant predictors (Table 5). The SSLR for prognosis estimation
was 4.8 (95% CI, 1.8–13.1), 1.02 (95% CI, 0.7–1.4), and 0.58
(95% CI, 0.4–0.9) for the strata within a few days, within a
few weeks, and within a few months, respectively. The LR
for presence of organ failure was 1.6 (95% CI, 1.1–2.4).

DISCUSSION

This multicenter observational study revealed several new
aspects regarding pharmacotherapy for hypoactive delirium
in patients with advanced cancer. We found that (a) the
most frequently used agent was haloperidol (37%), and
about one third and one fifth of patients had died or dis-
continued pharmacotherapy by day 3 and day 7, respec-
tively; (b) effectiveness of pharmacotherapy for reducing
the delirium symptoms was not demonstrated; (c) the most
frequently reported adverse effect was sedation; and
(d) prognosis estimation and the presence of organ failure
as the etiology of delirium were significant predictors of

deterioration of hypoactive delirium symptoms after start-
ing pharmacological treatment.

Pharmacological treatment of hypoactive delirium in
advanced cancer patients has not yet been established.
Severely ill cancer patients form a heterogeneous group
with respect to comorbidity; decreased physical, psycholog-
ical, and cognitive function; limited prognosis; and so
on. Although several phase III studies have been published
recently [14, 37], generalizability of the evidence in the
real-world settings is limited. Thus, integration of phase III
evidence and pharmacovigilance data is essential to estab-
lish the treatment [19]. Ours is the first pharmacovigilance
study to investigate the effectiveness and adverse effects
of current pharmacological treatment for hypoactive delir-
ium among advanced cancer patients. Overall delirium
severity, communication capacity, and agitation distress
were not significantly improved by current pharmacological
treatment. We could not determine how pharmacotherapy
affects the course of delirium because this study lacked
controlled conditions. But to our knowledge, this study
offers some of the best evidence for the effectiveness of
pharmacotherapy in hypoactive delirium among advanced
cancer patients, as rigorous controlled trials with no loss in
the quality of external validity cannot be conducted. Based
on these considerations, we recommend not to use phar-
macotherapy for hypoactive delirium in advanced cancer
patients, especially in those whose death is expected within
a few days. The negative association between survival esti-
mation and effectiveness of pharmacotherapy indicates that
advanced cancer patients were heterogeneous according to
prognostic estimation and that future empirical trials to
investigate the effectiveness of pharmacotherapy in this
population should be conducted among specific patient
groups defined by survival estimation.

Delirium symptoms deteriorated somewhat after start-
ing pharmacotherapy in about half of patients. This may
partly be explained by the progressive nature of their dis-
ease. This explanation is supported by the finding that the
presence of organ failure as the delirium etiology was a
significant predictor of deterioration in this study, consis-
tent with existing findings among patients with delirium
(not limited to hypoactive type) in palliative care settings
[35]. More importantly, pharmacotherapy itself may dete-
riorate delirium symptoms. Our results revealed that prog-
nostic estimation of patients’ remaining life had a unique
role in detecting patients who should not receive pharma-
cotherapy for the treatment of hypoactive delirium. The
clinical application of our findings can be greatly facilitated
by using stratum-specific likelihood ratios in the Bayesian
framework, in which the pretest probability will be con-
verted into the post-test probability via the likelihood ratio
[38]. For example, for a patient with pretest probability
of delirium deterioration after starting pharmacotherapy
of 50% (clinically uncertain: the pretest probably estimate
can be based on some group characteristics such as per-
formance status or age; or on the available individual
patient information, except life prognosis estimation) and
estimated life prognosis of within a few days, application
of the pretest probability with the SSLR for this particular
life prognosis estimate (in this case 4.8) provides an
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Table 1. Baseline demographical and clinical characteristics of participants (n = 223)

Characteristics Mean � SD Median (range)

Age, years 71.2 � 11.3 73 (27–98)

ALP (GPT), n = 163 40.1 � 69.2 21 (3–751)

Total bilirubin, n = 163 2.0 � 4.2 0.7 (0–29)

Creatinine, n = 167 1.1 � 1.6 0.7 (0–17)

Dose of opioids, mg/day, n = 147 81.2 � 156.3 30 (0–1,296)

Dose of steroids, mg/day, n = 47 2.9 � 2.3 2 (1–16)

Characteristics n %

Setting

Palliative care units 158 71

Inpatient wards 65 29

Gender

Male 115 52

Cancer site

Lung 45 20

Pancreas 29 13

Colorectal 28 13

Gastric 26 12

Head and neck 12 5

Breast 11 5

Others 72 32

Performance statusa

4 119 53

3 84 38

2 16 7

1 4 2

Palliative Performance Indexb

≥6.5 212 95

3.6–6.4 6 3

≤3.5 5 2

Prognosis estimation

Within a few weeks 113 51

Within a few months 67 30

Within a few days 43 19

Comorbidity

Brain metastasis 33 15

Diabetes 29 13

Dementia 25 11

Cerebrovascular disease 18 8

Etiology of deliriumc

Opioids 106 48

Other medications than opioids 50 22

Nonrespiratory infections 46 21

Dehydration 40 18

Hypoxia 39 18

Hepatic failure 36 16

Intracranial lesions 29 13

Hyponatremia 29 13

Renal failure 22 10

Respiratory infections 21 9

Hypercalcemia 12 5

Disseminated intravascular coagulation 3 1

Not detected 20 9

Others 20 9
aPerformance status, as defined by the Eastern Cooperative Oncology Group criteria, is an objective index of a patient’s physical functioning, ranging from 0 (no
symptoms) to 4 (bedridden).
bPalliative Prognostic Index was defined by Palliative Performance Status, oral intake, edema, dyspnea at rest, and delirium. For patients who had a score ≥6.5,
3 weeks’ survival was predicted with a sensitivity of 80% and a specificity of 85%. For those who had a score of 3.6–6.4, 6 weeks’ survival was predicted with a
sensitivity of 80% and a specificity of 77%.
cSome patients had multiple etiologies of delirium.
Abbreviation: ALP (GPT), alkaline phosphatase (glutamic pyruvic transaminase).
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approximately 83% post-test probability of delirium deteri-
oration. The clinician may then be justified in not starting
pharmacotherapy. Translation of pretest probability into
post-test probability via the SSLR can be done manually
using the useful nomogram proposed by Fagan (1975). There
is a spreadsheet (available at: http://ebmh.med.kyoto-u.ac.
jp/toolbox.html at Department of Health Promotion and
Human Behavior, Kyoto University Graduate School of Medi-
cine) or a smartphone app (DocNomo: available at: https://
itunes.apple.com/jp/app/docnomo/id901279945?mt=8) that
allow easy calculation at beside.

Most terminally ill patients experience delirium before
death [34]. Our findings indicate that pharmacotherapy for
hypoactive delirium in this stage may be unfeasible, inef-
fective, and even exacerbate delirium symptoms. Further,
taking the present study findings together with those of
existing studies [14, 34, 39] and a review of guidelines
for the management of delirium [40], we consider that
hypoactive delirium occurring near the end of life may be
reconceptualized as a part of the normal dying process
rather than a psychiatric disorder requiring pharmacologi-
cal intervention. Provision of care that prioritizes comfort
including nursing intervention, discontinuation of diagnos-
tic or treatment efforts, and comprehensive care for both
patients and families by an interdisciplinary team, is of

paramount importance [41]. Care strategies perceived as use-
ful by bereaved family members of cancer patients diagnosed
with delirium in terminal stage (e.g., respect for the patients’
subjective world, treating patients the same as before they
reached a terminal stage) may also be worth consideration
[9, 42]. Additionally, support for caregivers, including provi-
sion of appropriate information regarding delirium [43] and
grief care, should be provided.

The most prevalent adverse event was sedation. Signifi-
cant change in RSS-PAL scores also indicated that pharma-
cotherapy causes sedation. Several bias risks may cause
underestimation of adverse effects. First, the fact that one
third of participants had dropped out by T2 indicates the
risk of selection bias. Second, there might be a risk of infor-
mation bias when assessing the causality between pre-
scribed drug and observed events.

The present study has several limitations. First, this
study lacks controlled conditions, and therefore, we did not
discuss the benefits and harms of pharmacotherapy by
comparing with treatment as usual. But this point is incom-
patible with the concept of a pharmacovigilance study. Sec-
ond, the outcomes were assessed by physicians who use
pharmacotherapy in their patients. This may have caused
information bias—overestimation of the effectiveness and
underestimation of the adverse effects of pharmacotherapy.
Third, there was a risk of attention bias for some outcomes
including Nu-DESC. Fourth, caution must be used when
interpreting the results of Nu-DESC score, because Nu-DESC
itself or use of composite subscore has not been validated
in Japan. Fifth, we did not explore the effectiveness and
adverse effects of individual agents. Because each agent
was used arbitrarily based on clinical judgment, the results
of such analysis were thought difficult to interpret because
of selection bias. Finally, caution must be used when apply-
ing the findings to patients in other settings, especially non-
terminally ill patients.

Figure 1. Patient flow diagram.
Abbreviation: CTCAE, Common Terminology Criteria for
Adverse Events.

Table 2. Pharmacotherapy used for the treatment of
hypoactive delirium

Pharmacotherapy used
n = 223,
n (%)

Dosage at T1
(n = 218), mg/daya

Mean SD

Medication

Haloperidol 82 (37) 4.2 2.9

Quetiapine 51 (23) 29.6 30.5

Chlorpromazine 27 (12) 19.9 12.6

Olanzapine 23 (10) 6.3 4.0

Risperidone 20 (9) 0.9 0.5

Trazodone 10 (5) 42.5 12.1

Aripiprazole 7 (3) 3.9 1.5

Perospirone 3 (1) 4 0

Administration route

Oral 107 (48) — —

Intravenous 65 (29) — —

Subcutaneous 38 (17) — —

Intramuscular 13 (6) — —
aData from five patients were missing.
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CONCLUSION

The present systematic pharmacovigilance data indicate
that current pharmacotherapy for hypoactive delirium in
patients with advanced cancer did not result in improve-
ment of its severity. Current pharmacological treatment for
hypoactive delirium in advanced cancer patients is not
recommended, especially in those whose death is expected
within a few days and those with delirium caused by organ
failure. It is important to set appropriate goals of delirium
care that consider the patient’s prognosis.
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Table 3. Pre- and postintervention scores for the study outcomes

Outcome
Number of patients
included in analysisa

T0(day 0) T1(day 3)

t p valueMean SD Mean SD

Delirium severityb 218 15.5 7.5 16.1 9.7 −1.17 .24

Median IQR Median IQR Z

Delirium severityc 157 2 1–4 1 0–3 −3.02 .003

Agitation-sedationd 218 −1 −2 to −1 -1 −3 to −1 −4.01 <.001

Communication capacitye 157 1 0–1 1 0–1 −1.58 .11

Agitation distressf 157 1 0–1 0 0–1 −0.51 .61
aAssessments of Nu-DESC, CCS, ADS were omitted in patients with a score of −3 or below on the RASS-PAL at T1 (n = 61).
bDelirium Rating Scale, Revised-98.
cNursing Delirium Screening Scale (Nu-DESC).
dRichmond Agitation-Sedation Scale-Palliative version (RASS-PAL).
eCommunication Capacity Scale (CCS).
fAgitation Distress Scale (ADS).
Abbreviation: IQR, interquartile range.

Table 4. Adverse effects with a “possible” or stronger causal relationship

Adverse effect
T0
n = 223, n (%)

Occurred between T0 and T2
n = 218, n (%)

Sedation 14 (6) 19 (9)

Falls 6 (3) 3 (1)

Aspiration pneumonia 5 (2) 2 (1)

Malignant syndrome 0 (0) 0 (0)

Urinary retention 15 (7) 0 (0)

Cardiovascular events 0 (0) 0 (0)

Hyperglycemia 2 (1) 0 (0)

Sudden death 0 (0) 0 (0)

Table 5. Predictors of deterioration of delirium symptoms after starting pharmacotherapy (n = 218)

Independent variable B Odds

95% confidential interval
p valueLowest Highest

Prognosis estimationa 1.17 3.21 1.75 5.86 .00

Organ failure as etiology of deliriumb 0.89 2.42 1.29 4.57 .01

Medication as etiology of deliriumb 0.20 1.22 0.67 2.22 .51

Settingc 0.04 1.04 0.48 2.25 .91

Aged −0.12 0.88 0.49 1.61 .68

ECOG Performance Statuse −0.22 0.80 0.41 1.59 .53
aCoded as: 0 = within a few months; 1 = within a few weeks; 2 = within a few days.
bCoded as: 0 = absence; 1 = presence.
cCoded as: 0 = inpatient wards; 1 = palliative care units.
dCoded as: 0 = 74 years of age or younger; 1 = 75 years of age or older.
eCoded as: 0 = 0 to 3, 1 = 4.
Abbreviation: ECOG, Eastern Cooperative Oncology Group.

© AlphaMed Press 2019

Hypoactive Delirium in Advanced Cancer Patientse580

http://www.edanzediting.com/ac


the following (in alphabetical order): Hirofumi Abo,
M.D. (Rokkou Hospital); Nobuya Akizuki, M.D., Ph.D. (Chiba
Cancer Center); Koji Amano, M.D. (Osaka City General
Hospital); Daisuke Fujisawa, M.D., Ph.D. (Keio University
Hospital); Shingo Hagiwara, M.D. (Tsukuba Medical Center
Hospital); Takeshi Hirohashi, M.D. (Eiju General Hospital);
Takayuki Hisanaga, M.D. (Tsukuba Medical Center Hospi-
tal); Kengo Imai, M.D. (Seirei Mikatahara General Hospital);
Shuji Inada, M.D., Ph.D. (The University of Tokyo); Satoshi
Inoue, M.D. (Seirei Mikatahara General Hospital); Shinichiro
Inoue, M.D. (Okayama University Hospital); Aio Iwata,
M.D. (National Cancer Center Hospital East); Keisuke
Kaneishi, M.D. (JCHO Tokyo Shinjuku Medical Center);
Akifumi Kumano, M.D. (Rokkou Hospital); Isseki Maeda,
M.D., Ph.D. (Garcia Hospital); Yoshinobu Matsuda,
M.D. (National Hospital Organization Kinki-Chuo Chest
Medical Center); Takashi Matsui, M.D. (Tochigi Cancer Cen-
ter); Yoshihisa Matsumoto, M.D., Ph.D. (National Cancer
Center Hospital East); Naoki Matsuo, M.D. (Sotoasahikawa
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