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Context: Delirium impedes communication and con-
tributes to symptom distress in patients with advanced
cancer. There are few prospective data on the reversal of
delirium in this population.

Objectives: To evaluate the occurrence, precipitating
factors, and reversibility of delirium in patients with ad-
vanced cancer.

Design: Prospective serial assessment in a consecutive
cohort of 113 patients with advanced cancer. Precipitat-
ing factors were examined using standardized criteria; 104
patients met eligibility criteria.

Setting: Acute palliative care unit in a university-
affiliated teaching hospital.

Main Outcome Measures: Delirium occurrence and
reversal rates, duration, and patient survival. Strengths
of association of various precipitating factors with rever-
sal were expressed as hazard ratios (HRs) in univariate
and multivariate analyses.

Results: On admission, delirium was diagnosed in 44
patients (42%), and of the remaining 60, delirium de-
veloped in 27 (45%). Reversal of delirium occurred in

46 (49%) of 94 episodes in 71 patients. Terminal de-
lirium occurred in 46 (88%) of the 52 deaths. In univari-
ate analysis, psychoactive medications, predominantly
opioids (HR, 8.85; 95% confidence interval [CI], 2.13-
36.74), and dehydration (HR, 2.35; 95% CI, 1.20-4.62)
were associated with reversibility. Hypoxic encephalopa-
thy (HR, 0.39; 95% CI, 0.19-0.80) and metabolic factors
(HR, 0.44; 95% CI, 0.21-0.91) were associated with non-
reversibility. In mulitivariate analysis, psychoactive
medications (HR, 6.65; 95% CI, 1.49-29.62), hypoxic en-
cephalopathy (HR, 0.32; 95% CI, 0.15-0.70), and non-
respiratory infection (HR, 0.23; 95% CI, 0.08-0.64) had
independent associations. Patients with delirium had
poorer survival rates than controls (P�.001).

Conclusions: Delirium is a frequent, multifactorial com-
plication in advanced cancer.Despite its terminal pre-
sentation in most patients, delirium is reversible in ap-
proximately 50% of episodes. Delirium precipitated by
opioids and other psychoactive medications and dehy-
dration is frequently reversible with change of opioid or
dose reduction, discontinuation of unnecessary psycho-
active medication, or hydration, respectively.
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D ELIRIUM IS one of the most
commonneuropsychiatric
complications in patients
with advanced cancer.1-6

The multiple synonyms
used to describe this condition, eg, acute
confusional state, terminal restlessness, or
cognitive impairment, along with the
variability in diagnostic criteria have hin-
dered the conduct of research and the
comparison of study findings.7-10 De-
lirium has been underrecognized and un-
derresearched in general medical patients
and patients with cancer.5,8,10 In patients
with advanced cancer, delirium imposes
an additional burden of symptom dis-
tress, as the consequent awareness and at-
tentional deficits impede communication

with their families and hinder participa-
tion in treatment decisions, counseling,
and symptom assessment.10-13 Delirium
reversibility in advanced cancer has been
the subject of much debate5,6,13,14 but rela-
tively limited research, mainly as retro-
spective studies15-18 or case reports19,20 and
in the form of only a few prospective stud-
ies.1,2,21-23 The cause of delirium in ad-
vanced cancer is often multifactorial,5 but
since 1990 there have been increasing lit-
erature reports on delirium and other
neuropsychiatric side effects of opioids
in patients with cancer.24-26 Previous
studies in patients with cancer have not
incorporated a standardized or system-
atic approach to criteria for analysis of
precipitating factors similar to that used
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PATIENTS AND METHODS

STUDY POPULATION

This study was conducted in the tertiary level, acute pal-
liative care unit (APCU) at Grey Nun’s Hospital, a university-
affiliated teaching hospital in Edmonton, Alberta. Pa-
tients with advanced cancer and a high level of symptom
distress were referred to this unit from acute care hospi-
tals, hospices, and home. Patient accrual occurred from Feb-
ruary 1 through October 19, 1997. In-hospital follow-up
ended in January 1998. Study inclusion criteria consisted
of a histological diagnosis of cancer in consecutive patient
admissions to the APCU. Patients were excluded if they were
unable to speak English fluently or if they were unable to
communicate because of direct or local effects of their can-
cer such as a tracheostomy. Patients with other psychiat-
ric disorders were excluded if, in our opinion, the disor-
der interfered with the assessment of delirium. Patients with
dementia were not excluded, but the rehabilitative focus
of the APCU meant that patients with dementia were more
likely to be admitted to one of our hospice units. Study en-
try occurred at admission to the APCU, and the end point
was patient death or discharge.

Before study entry, verbal consent was obtained from
cognitively intact patients or from family or proxy for cog-
nitively impaired patients. Because there was no per-
ceived risk for harm to patients, and because study inter-
views involved minimal deviation from standard clinical
practice, written consent was not obtained. Patient and fam-
ily wishes were respected at all times, and interviews were
abbreviated appropriately in accord with their wishes or
the clinical judgment of the investigator.

ROUTINE ASSESSMENTS AND INTERVENTIONS

A detailed history, results of a full physical examination,
and Mini-Mental State Examination (MMSE)29 were ob-
tained from all patients on admission. The normality of
MMSE scores was evaluated by age and educational level.30

Patients underwent twice weekly cognitive screening with
the MMSE and at any time if the onset of delirium was sus-
pected clinically. Patients underwent clinical assessment twice
daily during the weekdays and once daily at weekends by
experienced attending palliative care physicians. All pa-
tients underwent chest radiography, urinalysis, complete
blood cell count, and measurement of electrolyte, urea, cre-
atinine, albumin, bilirubin, aspartate aminotransferase, al-
kaline phosphatase, and calcium levels on admission. Total
daily opioid dose, expressed as subcutaneous morphine
equivalent daily dose, was documented daily using ratios
derived from the standard equianalgesic tables,31 except in
the case of methadone, where a ratio of 5:132 was used for
subcutaneous morphine to oral methadone.

Patients with clinical evidence suggestive of toxic ef-
fects of opioids, eg, delirium, myoclonus, or tactile halluci-
nations, had an opioid dose reduction or change of opioid.
Patients with clinical or laboratory evidence of dehydration
were hydrated using hypodermoclysis. Patients with infec-
tion were treated with appropriate oral or intravenous anti-
biotics in accordance with patient and family wishes. Pa-
tients with hypercalcemia were treated with subcutaneous
clondronate or intravenous pamidronate disodium.

All patients with a diagnosis of delirium commenced
regular neuroleptic therapy. Midazolam hydrochloride in-
fusion was used in the event of unsuccessful control of agi-
tation with neuroleptic medication.

SEMISTRUCTUREDINTERVIEWANDDSM-IVCRITERIA

On admission, patients who were cognitively impaired
on results of MMSE testing or who showed clinical evi-
dence of delirium underwent assessment by one of the
study investigators (P.G.L., B.G., I.L.M., or J.L.P.) within
24 hours of admission. These patients had a semistruc-
tured interview that was designed to operationalize the
respective DSM-IV criteria for delirium: (1) disturbance
of consciousness (ie, reduced clarity of awareness of the
environment) with reduced ability to focus, sustain, or
shift attention; (2) change in cognition (eg, memory
deficit, disorientation, language disturbance) or the
development of a perceptual disturbance that is not bet-
ter accounted for by a preexisting, established, or evolv-
ing dementia; (3) development of the disturbance during
a short period (usually hours to days) and tendency to
fluctuate during the course of the day; and (4) evidence
from the history, results of physical examination, or
laboratory findings suggesting that the disturbance is
caused by the direct physiological consequences of a
general medical condition.

MEMORIAL DELIRIUM ASSESSMENT SCALE

Patients meeting DSM-IV criteria for delirium on admission
underwent a standardized assessment of delirium severity
using the physician-rated Memorial Delirium Assessment
Scale (MDAS).33 This is a validated 10-item instrument; each
item is a feature of delirium and is scored from 0 to 3 de-
pending on its intensity and frequency. The first 6 items of
the MDAS (reduced level of awareness, disorientation, short-
term memory impairment, impaired digit span, attention dis-
order, and disorganized thinking) were rated in relation to
the clinical interview findings. Some MDAS item scoring was
prorated in patients with severe hypoactive delirium. The
remaining 4 MDAS items (perceptual disturbance, delu-
sions, psychomotor activity, and sleep-wake cycle distur-
bance) were rated in relation to the interview findings and
their presence during the previous 24 hours. Information
obtained from nursing observational assessments in a stan-
dardized format, the Delirium Observational Checklist
Scale (DOCS), was also used to facilitate MDAS ratings in
relation to the last 4 items. All MDAS scores in this study
reflected delirium severity in the preceding 24 hours.

DELIRIUM OBSERVATIONAL CHECKLIST SCALE

This ad hoc instrument was designed to deliver standard-
ized information from nurses during their 8-hour work-
ing shifts. On 1 sheet, nurses marked a checklist regard-
ing the presence of 54 delirium behaviors. These behaviors
were grouped under the following 7 headings, each repre-
senting a recognized feature of delirium: delusional ex-
pression, perceptual disturbance, physical or verbal ag-
gression, nonaggressive agitation, hypoactivity, attention
disorder, and orientation and memory disorder. After

Continued on next page
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in the study of elderly hospitalized general medical
patients.27

The purpose of this study was to determine the fol-
lowing characteristics of delirium: the occurrence rate at
admission and following admission; the outcome in terms

of duration, reversibility, and survival; the precipitating
etiologic factors; and the possible association of certain pre-
cipitating factors with reversibility or nonreversibility of
delirium in patients with advanced cancer. To our knowl-
edge, this is the first prospective study of delirium in this

completing the checklist, nurses then scored each of the 7
features in relation to observed intensity and frequency dur-
ing their 8-hour shifts. Nurses were trained in the use of
this instrument as part of an earlier pilot study (P.G.L., un-
published data, November 1996).

FREQUENCY OF SPECIFIC STUDY ASSESSMENTS

Within 72 hours of admission, patients meeting DSM-IV
criteria for delirium underwent 2 semistructured inter-
views and MDAS ratings. After the initial 72 hours, pa-
tients who remained delirious underwent a semistruc-
tured interview and MDAS testing once every 72 hours
thereafter, until delirium reversal or death. The DOCS nurs-
ing assessment was initiated by the nursing staff on the sus-
picion of early signs of delirium and also on the request of
the investigating physicians.

CRITERIAFORANALYSISOFPRECIPITATINGFACTORS

We examined the organic precipitating factors for the de-
velopment of delirium.34 We modified the approach used by
Francis et al27 in their prospective study of elderly medical
patients. After patient discharge or death, two of us (P.G.L.
and B.G.) reviewed each patient’s clinical, laboratory, and
radiological data in association with the attending physi-
cian’s discharge summary. Clarification was sought from the
attending physicians in the event of any data discrepancies
or disagreement on the rating of causes between investiga-
tors. Each potential precipitating factor for delirium was as-
sessed in relation to the following general criteria: evidence
of presence from specific clinical, laboratory, or radiologi-
cal findings (criterion 1); temporal association with the course
of delirium consistent with a potential precipitating role (cri-
terion 2); and changes in the severity of delirium in asso-
ciation with similar changes in the precipitating factor (cri-
terion 3). Criterion 3 was further defined as delirium
improvement (at least a 25% reduction in MDAS score) or
reversal corresponding to evidence of improvement or reso-
lution of the precipitating factor. Alternatively, MDAS scores
failed to decrease or even increased with clinical or other evi-
dence of unsuccessful treatment or progression of the pu-
tative precipitating factor.

Criteria 1 and 3 were further defined for specific pre-
cipitating factors.

Psychoactive Medications

Patients received a psychoactive medication that is known
to cause delirium (criterion 1), or delirium improvement or
reversal occurred within 5 days of dose reduction (at least
20% reduction of daily dose of the medication), discontinu-
ation of drug therapy, or change of opioid (criterion 3).

Dehydration

One or more of the following was included under crite-
rion 1: creatinine level within the reference range’s upper

limit of 115 µmol/L (1.3 mg/dL) and urea nitrogen level of
greater than 8 mmol/L in the absence of bleeding into the
gastrointestinal tract; urea nitrogen level of greater than 8
mmol/L and/or creatinine level of greater than 115 µmol/L
(1.3 mg/dL) and returning to reference range or showing
at least a 30% decrease with hydration; sodium level of
greater than 150 mmol/L and returning to reference range
with hydration; and mild hyponatremia (sodium level, 130-
125 mmol/L) that reversed to levels of greater than 130
mmol/L with hydration. For criterion 3, delirium im-
proved or reversed within 3 days of commencing hydra-
tion with hypodermoclysis.

Intracranial Factor

Improvement in delirium within 5 days of initiating ste-
roid therapy for brain tumor or within 4 weeks in the case
of radiotherapy or chemotherapy for brain tumor was con-
sidered as clinically meaningful ranges for criterion 3.

Withdrawal of Alcohol or Other Drugs

Withdrawal of alcohol or other drugs is a known cause of
delirium, and there is clinical evidence of autonomic hy-
perreactivity or seizure within 7 days of withdrawal (cri-
terion 1). For criterion 3, treatment involves restarting the
original drug therapy or substitution of an alternative drug
from the same class.

Hypoxic Encephalopathy

Oximetry levels of less than 90% while receiving room air
or requiring an oxygen flow of at least 2 L/min to maintain
oxygen saturation levels of at least 90% was evidence of hy-
poxic encephalopathy (criterion 1).

Metabolic Factors

The following laboratory reference values were used for spe-
cific metabolic factors: persistent creatinine level of greater
than 150 µmol/L (1.70 mg/dL) (renal insufficiency); glu-
cose level of less than 4 mmol/L (72.0 mg/dL) (hypogly-
cemia); magnesium level of less than 0.7 mmol/L (1.75 mg/
dL) (hypomagnesemia); and aspartate aminotransferase
levels of greater than 40 U/L, or alanine aminotransferase
levels of greater than 50 U/L, or bilirubin levels of greater
than 20 000 µmol/L (1169.6 mg/dL) (hepatic impairment).
Hypercalcemia was recorded if calcium levels (corrected
for albumin level) were greater than 2.6 mmol/L (10.4 mg/
dL) (criterion 1).

Hematologic Factors

Hemoglobin level of less than 10 g/L indicated anemia. For
disseminated intravascular coagulation, the laboratory evi-
dence consisted of low platelet levels, prolonged prothrom-
bin and partial thromboplastin times, and D-dimer levels
of greater than 0.5 mg/L (criterion 1).
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population to combine Diagnostic and Statistical Manual
of Mental Disorders, Fourth Edition (DSM-IV) diagnostic
criteria,28 a validated severity-measuring instrument to
monitor delirium severity serially, and a systematic ap-
proach to the analysis of precipitating factors of delirium.

RESULTS

CHARACTERISTICS OF STUDY POPULATION

Admission characteristics of the 104 eligible patients are
summarized in Table 1. Of 113 acute consecutive pa-
tient admissions, 104 patients met the eligibility criteria
for study entry. Nine patients were excluded for linguis-
tic reasons (n = 4) and because of tracheostomies (n = 2),
expressive dysphasia (n = 1), depressive psychosis (n = 1),
and family wishes (n = 1). Thirty-three patients (con-
trol group) had no delirium on admission or during their
hospital stay. Their admission characteristics were com-
pared with 71 patients (delirium group) who had at least
1 episode of delirium on admission (prevalent de-
lirium) or after admission (incidental delirium). The over-
all mean (± SD) age for the 104 study group patients was
62 ± 11.9 years, and dementia was diagnosed during ad-
mission in 4 patients (3.8%). Most study patients (64.4%)
were admitted from hospital or hospice settings.

OUTCOME MEASURES

Rates of delirium occurrence and reversal, and delirium
durations are summarized in Table2. Delirium was pres-

Table 1. Admission Characteristics of Patients With
an Episode of Delirium on Admission or During
Their Hospital Stay Compared With Control Group

Characteristics

Group
Delirium
(n = 71)

Control
Group

(n = 33) P

Age, mean ± SD, y 63.4 ± 10.8 58.9 ± 13.5 .06
Sex, No. of M/F 38:33 15:18 .44
Primary cancer diagnosis, No. (%)*

Genitourinary 19 (27) 9 (27)
Gastrointestinal tract 9 (13) 5 (15)
Lung 21 (30) 9 (27)
Hematological 4 (6) 1 (3)

.89
Head and neck 3 (4) 1 (3)
Breast 8 (11) 6 (18)
Unknown primary location 2 (3) 0
Other 5 (7) 2 (6)

Extent of cancer disease
Local only 0 0
Regional only 14 (20) 4 (12) .34
Distant metastases 57 (80) 29 (88)

Organ sites of cancer disease
Brain primary or metastases 10 (14) 6 (18)
Hepatic metastases 17 (24) 6 (18) .71
Pulmonary primary or metastases 43 (60) 17 (52)

Referral source
Home 21 (30) 16 (48)
Acute hospital 22 (31) 7 (21)

.28
Hospice 6 (8) 3 (9)
Cancer center 22 (31) 7 (21)

Length of cancer diagnosis
�3 mo 17 (24) 2 (6)
3-6 mo 6 (8) 4 (12)
6 mo to 1 y 12 (17) 5 (15) .25
1-2 y 11 (15) 6 (18)
�2 y 25 (35) 16 (48)

*Because of rounding, percentages may not all total 100.

Each precipitating factor was classified according
to the degree to which it met criteria 1, 2, and 3. A prob-
able classification was made when all 3 criteria were met,
possible classification when 2 criteria were met, and a
comorbidity classification when only 1 criterion was met.

TERMINAL DELIRIUM AND SURVIVAL ANALYSIS

For the purpose of our study, terminal delirium was de-
fined as delirium in patients who underwent assessment
and met the DSM-IV criteria for delirium at least 6 hours
before death. Patient deaths occurring between the phy-
sician’s evening and next-morning assessments were not
classified as involving terminal delirium, unless the pa-
tient had been interviewed previously and met the DSM-IV
criteria for delirium diagnosis.

For patients who died after discharge, data were ob-
tained from their provincial cancer board registry con-
cerning date of death. Follow-up in relation to patient sur-
vival after hospital discharge extended to October 19, 1998,
one year after the entry of the last patient to the study.

STATISTICAL ANALYSIS

Statistical analysis was conducted using the SAS statis-
tical package.35 Categorical data relating to demograph-
ics for control subjects and delirious patients were com-
pared using the �2 test. Mean number of causes of
delirium and mean durations were compared using the
t test. The distribution of precipitating factors associ-
ated with delirium reversibility or nonreversibility was
examined using the �2 test. For the descriptive part of
the analysis, the precipitating factors were examined
separately; eg, 2 different psychoactive drugs were treated
as 2 distinct precipitating factors. These factors were then
further grouped and condensed into more general cat-
egories, including psychoactive medications, dehydra-
tion, nonrespiratory infection, hypoxic encephalopa-
thy, metabolic factors, hematologic factors, and
miscellaneous. Univariate and multivariate Cox pro-
portional hazards36 models were then used to evaluate
the association between precipitating factors (grouped
in broader categories) and reversal of delirium. In the
Cox model, the duration of the delirium episode asso-
ciated with a particular precipitating factor category was
the dependent variable, reversed episodes were consid-
ered events, and nonreversed episodes were censored.
Categories where precipitating factors occurred more
than once per episode were treated as occurring only
once for the purpose of analysis in the Cox propor-
tional hazards model. Survival analysis curves for pre-
cipitating factors significantly associated with revers-
ibility and nonreversibility were constructed using the
Kaplan-Meier method.37 Finally, actual survival of de-
lirious and nondelirious groups from the time of ad-
mission was compared using the Kaplan-Meier method.
Differences in Kaplan-Meier survival curves were tested
using the log-rank test.
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ent in 44 (42.3%) of the 104 study patients on admis-
sion and reversed in 22 patients (50.0%). Of the 60 pa-
tients who were delirium free on admission, incidental
delirium occurred in 27 (45.0%) and reversed in 18
(66.7%) of these. There was no significant difference be-
tween the reversibility rates of delirium on admission and
that of incidental delirium (P = .17). Fifty episodes of in-
cidental delirium combined with 44 episodes on admis-
sion resulted in an overall total of 94 episodes in 71 pa-
tients. Twenty-seven of the 50 episodes of incidental
delirium occurred in patients who did not have de-
lirium on admission, whereas 23 episodes followed a de-
lirium on admission that reversed. Eighteen patients had
a second episode, 1 patient had 3 episodes, and 1 pa-
tient had 4 episodes. The overall reversibility was 46 (49%)
of 94 episodes. The reversibility of a repeated episode (sec-
ond episode or more) was 6 (26%) of 23 episodes com-
pared with 40 (56%) of 71 first episodes (P = .01). The
overall median duration was 3.5 days (range, 1-22 days)
for reversed delirium and 6 days (1-47 days) for nonre-
versed delirium.

Terminal delirium occurred in 46 (88%) of 52 pa-
tients who died in hospital. In the control group, 29 pa-
tients (88%) were discharged vs 23 patients (32%) in the
delirium group (P = .007). From the 23 delirium group
patients discharged, 21 had no delirium on discharge. The
location of discharge for the 29 controls was home in 11

(38%) and continuing care in 18 (62%), compared with
home in 7 (30%) and continuing care in 16 (70%) of the
23 delirium group discharges (P = .88). The survival of
all patients from the day of their hospital admission is
represented in the Kaplan-Meier plot in Figure 1. Com-
parison of the delirium and control groups revealed a
much shorter survival in the delirium group (P�.001).

ANALYSIS OF PRECIPITATING FACTORS AND
THEIR ASSOCIATION WITH DELIRIUM

REVERSIBILITY

Comparison of the number of precipitating factors per
episode of delirium is summarized in Table 2. The me-
dian (range) number of precipitating factors per epi-
sode of delirium was 3 (1-6) for reversed and nonre-
versed delirium. The distribution of precipitating factors
for the first episodes of reversed and nonreversed de-
lirium is represented in Table 3. The application of stan-
dardized criteria resulted in a probable classification in
98 (77.8%) of 126 factors associated with reversed de-
lirium and 60 (58.8%) of 102 factors associated with
nonreversed delirium (P = .96). The 13 nonopioid drug
factors associated with reversed delirium included meth-
ylphenidate hydrochloride and methotrimeprazine, each
in 3 instances; anticholinergics in 2 instances; and se-
lective serotonin reuptake inhibitors, theophylline, tri-
cyclics, benzodiazepines, and haloperidol decanoate in
1 each. The 21 metabolic factors associated with nonre-
versible episodes consisted of hepatic impairment in 8
instances, refractory hypercalcemia in 5, and hypona-
tremia and renal insufficiency in 4 each. In reversed epi-
sodes, a higher proportion of precipitating factors was
present in the case of opioids (P = .01), nonopioid psy-
choactive medications (P = .01), and dehydration
(P = .007). In nonreversed episodes, a higher propor-
tion of precipitating factors was present in the case of res-
piratory infection (P = .045), pulmonary cancer disease
(P = .001), and metabolic factors (P = .01).

In the Cox proportional hazards model, the 12 pre-
cipitating factor categories in Table 3 were condensed to
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Figure 1. Kaplan-Meier plot of patient survival in 104 study patients.

Table 2. Summary of Delirium Characteristics in 71 Patients

Delirium
Characteristics

Episodes
Present at
Admission
(n = 44)

Episodes With
Onset After
Admission
(n = 50) P

Total No. (%)
of Delirium
Epsiodes
(n = 94)

Occurrence rate,
No. (%)

First epsiodes 44 (100) 27 (54) . . .* 71 (76)
Repeated

episodes
. . . 23 (46) . . . 23 (24)

Delirium reversed 22 (50) 24 (48)
.36†

46 (49)
Delirium

nonreversed
22 (50) 26 (52) 48 (51)

Duration, median
(range)

Reversed delirium 3.5 (1-19) 3.5 (1-22) �.99† 3.5 (1-22)
Nonreversed

delirium
7 (1-40) 6 (1-47) .74† 6.5 (1-47)

No. of precipitating
factors,
mean ± SD

Reversed
delirium

3.3 ± 1.3 2.8 ± 1.1 .18† 3.1 ± 1.2

Nonreversed
delirium

3.6 ± 1.6 2.8 ± 1.3 .08† 3.1 ± 1.4

Reversibility of
episodes, No./
Total No. (%)‡

First episodes 22/44 (50) 18/27 (67)
.01§

40/71 (56)
Repeated

episodes
. . . 6/23 (26) 6/23 (26)

*Not applicable.
†Characteristics in delirium on admission vs delirium with onset after

admission.
‡Percentages refer to expressed proportions.
§Reversibility of first vs second or more episodes.
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give 7 broader categories for univariate and multivariate
analysis, as summarized in Table 4. In addition, the pa-
rameter of age greater than 65 years was also included
in this model as a possible confounding variable but was
not significant at univariate level with a hazard ratio (HR)
of 0.67 (95% confidence interval [CI], 0.34-1.32) or at
multivariate level with a hazard ratio (HR) of 0.98 (95%
CI, 0.44-2.19). Psychoactive drugs (P = .003) and dehy-
dration (P = .01) were significantly associated with re-
versibility at the univariate level, but only psychoactive
drugs maintained independent association with revers-
ibility in the multivariate analysis, which generated an
HR of 6.65 (95% CI, 1.49-29.62). Hypoxic encephalopa-
thy (P = .008) and metabolic factors (P = .02) were sig-
nificantly associated with nonreversibility at univariate
level, but of both factors, only hypoxic encephalopathy
retained significance in multivariate analysis and gener-
ated an HR of 0.32 (95% CI, 0.15-0.70). In addition, al-
though nonrespiratory infection was not significant at the
univariate level, it emerged as a significant independent
factor associated with nonreversibility in the multivari-
ate analysis, which generated an HR of 0.23 (95% CI,

0.08-0.64). Survival curves for delirium reversibility as
an event in relation to the precipitating factor categories
of psychotropic medication and hydration are repre-
sented in Figure 2.

COMMENT

Our study of delirium in patients with advanced cancer
involved a systematic prospective evaluation, combin-
ing DSM-IV diagnostic criteria with serial use of a vali-
dated delirium severity-measuring instrument and stan-
dardized criteria in the analysis of precipitating factors
of delirium. Comparison with the other limited number
of prospective studies in patients with advanced cancer
is difficult, especially where more global terms such as
cognitive impairment2 were used, different diagnostic cri-
teria were used,21 delirium was studied in select cohorts
with specific causes such as opioids,23 or the sample size
was very small.1 Studies in elderly general medical pa-
tients usually exclude patients younger than 70 years,27,38

whereas the mean age of our study group was 62 years,
a factor that also limits comparison.

Table 3. Distribution of Precipitating Factors for the First Episode of Delirium in 71 Patients*

Precipitating Factors

Reversed Episodes (n = 40) Nonreversed Episodes (n = 31)

P †Probable Possible Total Probable Possible Total

Psychoactive medications
Opioids 35 3 38 7 9 16 .01
Nonopioids 8 5 13 1 1 2 .01

Dehydration 18 8 26 2 6 8 .007
Nonrespiratory infection 10 2 12 3 6 9 .86
Alcohol or other drug withdrawal 2 2 4 0 0 0 .07
Intracranial cause 3 0 3 7 0 7 .10
No cause apparent 1 0 1 0 0 0 .37
Hypoxic encephalopathy

Respiratory infection 10 1 11 15 3 18 .05
Pulmonary cancer disease 0 0 0 5 4 9 .001
Cardiogenic 2 0 2 4 0 4 .27

Metabolic 5 6 11 12 9 21 .01
Hematologic 4 1 5 4 4 8 .21
Totals 98 28 126 60 42 102 . . .

*Data are given as number of precipitating factors; ellipses, not applicable.
†Comparing totals for each precipitating factor in reversed vs nonreversed episodes.

Table 4. Summary of Univariate and Multivariate Analyses of Precipitating Factor Categories Associated
With Reversibility of Delirium*

Categories†

No. (%) of Episodes Univariate Analysis Multivariate Analysis

Reversed
(n = 40)

Nonreversed
(n = 31)

Hazard
Ratio 95% CI P

Hazard
Ratio 95% CI

Psychoactive drugs 38 (95) 15 (48) 8.85 2.13-36.7 .003 6.65 1.49-29.6
Dehydration 26 (65) 8 (26) 2.35 1.20-4.62 .01 1.50 0.70-3.20
Miscellaneous other causes 7 (18) 7 (23) 0.69 0.30-1.59 .37 1.10 0.45-2.70
Nonrespiratory infection 10 (25) 8 (26) 0.56 0.26-1.18 .12 0.23 0.08-0.64
Hypoxic encephalopathy 11 (28) 22 (71) 0.39 0.19-0.80 .008 0.32 0.15-0.70
Metabolic 10 (25) 18 (58) 0.44 0.21-0.91 .02 0.46 0.21-1.02
Hematologic 5 (13) 7 (23) 0.58 0.22-1.51 .25 1.21 0.43-3.44

*CI indicates confidence interval.
†Some categories from Table 3 have been combined.
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Our study findings suggest a very high occurrence
rate of delirium in patients with advanced cancer, ie, 42%
in patients on admission, 45% for first onset after admis-
sion, and 88% in patients who died with advanced can-
cer. A lower occurrence rate of 28% in the first week of
admission to a palliative care unit has been reported re-
cently.3 A small prospective longitudinal study of 13 pa-
tients with advanced cancer found terminal delirium oc-
curring in 11 deaths (85%).1 Bruera et al2 found evidence
of cognitive impairment in 83% of patients with ad-
vanced cancer, occurring on average 16 days before death.
Pereira et al15 found evidence of cognitive impairment
in 44% of patients admitted to a palliative care unit. The
high frequency of delirium in our study has marked im-
plications in relation to impaired communication at a criti-
cal juncture in the patient’s illness, particularly in rela-
tion to participation in family interaction, symptom
assessment, and therapeutic decision making.

The overall reversibility rate of 49% in our study has
not been reported previously in prospective studies, ex-
cept in a select cohort of patients with toxic effects of opi-
oids.23 The reversibility of delirium on admission was simi-
lar to that for incidental delirium. Retrospective studies
have reported cognitive improvement as evidenced by

changes in MMSE scores in approximately 30% of pa-
tients with advanced cancer.2,15 However, the extent of
cognitive impairment alone does not necessarily reflect
the overall severity of delirium. The reversibility rate of
49% is in contrast to the 88% occurrence rate for termi-
nal delirium. This contrast subserves the “dichotomy in
clinical perception” referred to by Portenoy,6 where de-
lirium can be considered an almost normal physiologi-
cal mode of exit in one context and an eminently revers-
ible pathologic process in another.

Our reversibility rate of 49% also highlights the need
to examine the precipitating factors associated with de-
lirium reversal. Although our study found a median num-
ber of 3 precipitating factors per episode of delirium, opi-
oids and nonopioid psychoactive medications were clearly
identified as precipitating factors independently associ-
ated with delirium reversibility, combining to give an HR
of 6.65 (95% CI, 1.49-29.62). Although dehydration was
significantly associated with delirium reversibility, its as-
sociation was not independent in the multivariate analy-
sis. This suggests that dehydration, although a recog-
nized reversible precipitant of delirium,39 tends to act in
association with other reversible factors such as opioid
toxicity. Although the role of hydration in patients with
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Figure 2. Kaplan-Meier survival curves for time to reversal of delirium as an event in all patients (A) and in relation to precipitating factors associated with
reversibility. Precipitating factors include psychoactive medication (B; P�.001), and dehydration (C; P = .01).
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advanced cancer is controversial,40-42 many studies of de-
lirium, mainly in elderly general medical patients, attest
to its contributory role in the development of de-
lirium.43-45 The frequency of psychoactive medications
(predominantly opioids) as a precipitating factor for de-
lirium likely relates to the fact that all study participants
were administered opioids at least at some stage during
their hospital stay. The association of opioids with de-
lirium reversibility confirms earlier study results23,25

identifying opioid toxicity as a reversible cause of de-
lirium. The factors associated with nonreversibility in-
clude pulmonary cancer disease, respiratory infection,
nonrespiratory infection, and metabolic causes. Hypoxic
encephalopathy, including respiratory cancer disease and
respiratory infection, and nonrespiratory infection were
independently associated with nonreversibility of de-
lirium. Further analysis of potentially reversible factors in
a predictive and validation model is warranted.

There was a very marked difference in survival be-
tween the delirium and control groups (P�.001). This is
consistent with previous reports in patients with cancer1

and also in the elderly general medical population.46 It is
not clear how much the delirium process itself, as op-
posed to its underlying causes, contributes to this differ-
ence in survival. Furthermore, given the decreased revers-
ibility of repeated episodes in our study, repeated episodes
of delirium with consequent neurotoxic effects might be
an independent predictor of poor survival.

For the physician in clinical practice, our study find-
ings highlight the need to diagnose delirium and to rec-
ognize both its multifactorial nature and its reversibil-
ity. Diagnosis of delirium is aided by cognitive screening
with tools such as the MMSE, as used in this study. On
recognizing the multifactorial nature of delirium, the phy-
sician needs to be particularly attentive to the identifica-
tion of reversible factors such as opioid toxicity, adverse
effects associated with other psychotropic medications, and
dehydration. These factors in the population with ad-
vanced cancer can be treated with low-burden interven-
tions such as opioid change or dose reduction, discon-
tinuation or dose reduction of other psychotropic
medications, and hydration with hypodermoclysis.

The strengths of our study include its prospective
nature, the relatively close surveillance of patients, and
the use of rigorous standardized study methods, particu-
larly the use of a validated delirium severity-measuring
instrument and standard criteria for delirium diagnosis
and analysis of precipitating factors. Although our pa-
tients were referred from a wide variety of sources, the
tertiary level APCU setting could limit the generalizabil-
ity of some of our study findings by imposing a referral
bias toward patients with a greater burden of symptom
distress and therefore a higher risk for delirium. The rela-
tively low number of patients with dementia could have
introduced a positive bias toward delirium reversibility.
However, this is likely to be balanced by the possibility
that some of the patients with nonreversible delirium also
had an underlying dementia that was not diagnosed pre-
viously. The high-intensity level of patient care, facili-
tated by high nurse-patient and physician-patient ra-
tios, also could limit the extrapolation of our study
findings to other settings such as hospices with a lower

level of staffing. Delirium on admission and incidental
delirium were combined in the analysis of precipitating
factors. This procedure introduces a possible bias in that
less knowledge is available regarding the causes and du-
ration of delirium on admission as opposed to inciden-
tal delirium. However, comparison of delirium on ad-
mission and incidental delirium showed no difference in
relation to duration, number of causes, distribution of
causes, or reversibility rate. The frequency of delirium
severity assessments was limited in this study in an ef-
fort not to impose undue burden on terminally ill pa-
tients. It is therefore possible that some cases of termi-
nal delirium might not have been diagnosed. Fluctuations
in the MDAS scoring could be explained by fluctuations
in delirium per se as opposed to the effects of treatment
of various causes. The necessary prorating of some of the
MDAS scores also limits the interpretation of scores,47

mainly in relation to nonreversed delirium. Our study
was not designed to examine the role of environmental
stresses that could have contributed to the development
of delirium.38,48

CONCLUSIONS

Delirium is a frequent complication of advanced cancer,
is associated with poorer survival, and is present in most
patients before death. Delirium is multifactorial but war-
rants a search for underlying reversible causes. Causes
that are highly associated with reversibility, such as psy-
choactive medications and dehydration, are potentially
correctable with minimally invasive measures such as
change of opioid, dose reduction, or discontinuation of
other psychoactive medications, and hydration using hy-
podermoclysis. Further research is warranted to estab-
lish a predictive model for delirium reversibility that would
also incorporate baseline vulnerability factors in pa-
tients with advanced cancer.
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