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Abstract

Introduction: Delirium in end-of-life patients is reported to be between 13% and 42% and up to 80% in the
terminal phase. It is a serious clinical situation, often a cause of death due to the frequent ineffectiveness of
treatments. This study aimed to assess whether and how much precocity of diagnosis, hitherto little
considered, could affect the outcomes and prognosis of delirium in palliative care settings.

Methods: Patients consecutively admitted to a palliative care unit (PCU) between October 2018 and
December 2019, cared for both in hospice and home programs, were analyzed. All patients were subjected to
a careful procedure aimed at recognizing the onset of delirium. The first step was the detection of prodromal
"sentinel” symptoms related to incoming delirium. PCU staff and family members/caregivers were trained to
observe the patients and immediately identify the appearance of even one symptom. The final diagnosis was
performed with the 4AT (4 A’s test). Patients were then included in the categories of "early" or "slow"
diagnosis (cut-off: four hours) depending on the time between sentinel symptom observation and the final
diagnosis of delirium.

Results: Among 503 admitted patients, 95 developed delirium. Confusion was the most frequent sentinel
symptom (49.5%). The early diagnosis was more frequent in hospice than in home care (p-value<0.0001).
Delirium was positively resolved in 43 patients, of which 25 with an early diagnosis (p-value=0.038). Time to
resolution was shorter in the case of early diagnosis (7.1 vs. 13.7 hours in hospice patients; p-value=0.018).
Palliative sedation was performed on 25 patients, but only 8 of them had an early diagnosis.

Conclusion: Time of diagnosis was important in determining the clinical outcomes of patients in charge of
PCU who experienced delirium. The early diagnosis reduced both mortality and the necessity of palliative
sedation.

Categories: Pain Management, Psychiatry, Palliative Care
Keywords: mortality, end of life, palliative care, clinical outcome, early diagnosis, delirium

Introduction

According to the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [1], the
definition of delirium is a disturbance in attention and awareness that develops acutely and tends to
fluctuate. The American Psychiatric Association also specifies that delirium is characterized by inattention,
disturbance of consciousness, and disorganized thinking [2]. Its occurrence is due to various pathologies,
sometimes simultaneously present, such as dementia, organ functional deficits, multimorbidity, and
psychiatric disorders treated with drugs that act on the central nervous system, particularly narcotics,
hypnotics (such as benzodiazepines), and anticholinergics [2-7]. In addition, older age and hospitalization
facilitate the onset of delirium [8-10]. Its prevalence in patients with advanced cancer admitted to hospitals
has been estimated at 28% to 48% [11]. The presence of delirium in patients close to the end of life and cared
for in palliative services is reported to be between 13% and 42% at the moment of admission to palliative
care units (PCU) and tends to increase to up to 80% in the last days/hours of life [12]. Delirium in terminal
patients is a very serious clinical situation that is often the cause of death [13,14]. Its severity can also
depend on treatments that are frequently ineffective.

Antipsychotics (especially haloperidol) are used as a first-line therapeutic approach in both hyperactive and
hypoactive or mixed delirium, although their efficacy is controversial. A meta-analysis [15] found that
antipsychotics had no significant effects on delirium duration, severity, and mortality in patients with
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advanced illness. A recent study [16] made it clear underlining that delirium tended to worsen or poorly
respond in palliative care patients.

All these premises seem to give little hope to face positively delirium in advanced patients in charge of
palliative care. Therefore, we decided to continue a previously started line of research.

A prospective, single-center, cohort study was conducted in 2018-2019 at the specialist PCU of Giussano,
ASST Brianza (MB), Italy. Our first publication on the whole cohort of 503 patients aimed to identify
relevant clinical factors that could be related to the risk of delirium onset [17], and we found that the setting
of care, presence of breathlessness, and administration of psychoactive drugs, particularly haloperidol, were
significantly associated with the risk of developing delirium.

In this study, we focused on some aspects concerning the clinical outcomes of delirium. Other factors,
hitherto little considered, could weigh in on controlling the clinical outcomes of delirium.

This study, analyzing the 95 patients from the original cohort who experienced delirium, aimed to measure
if and how much precocious diagnosis could affect the clinical characteristics, the outcomes, and the
prognosis of delirium in palliative care settings.

Materials And Methods
Study design and participants

As already described [17], a total of 503 patients aged 18 or more were enrolled between October 2018 and
December 2019 and followed till the date of delirium resolution, death, transfer outside the PCU, patient
withdrawal, or end of follow-up (October 28, 2020).

The Ethics Committee of the ASST of Vimercate (Italy) approved this study on June 18, 2018 (project no.
2824). Written informed consent for participation in the study and processing of personal data was collected
from all recruited patients before any study-related activity was carried out.

Briefly, the patients were cared for both in hospice and through home care programs, employing a unique
staff in both the settings used to apply internal clinical protocols, thus ensuring homogeneity of care. At the
moment of admission, patients with a chronic progressive disease and able to comprehend and speak Italian
were consecutively enrolled. Patients with a state of coma, diagnosis of psychiatric pathology, dementia, or
substance abuse and/or dependence, current or last for at least three months, were excluded. Moreover,
patients with delirium already in progress at the time of admission were excluded. Main baseline
characteristics of the patients, including age, sex, education, marital status, primary pathology, Karnofsky
Performance Status (KPS), and the setting of care, were recorded. The information about the setting of care
was also collected during the delirium episode since patients can move during the follow-up.

Delirium recognition occurs through a specific procedure. The first step was the detection of prodromal
symptoms related to incoming delirium. We called them "sentinel” symptoms that consisted of a lack of
attention, confusion, drowsiness, poor spatial or temporal orientation, memory deficits, language difficulty,
and sensorial alterations [16,18-22]. To identify the sentinel symptoms, PCU staff were trained to observe
the patients and to immediately identify the appearance of even one of these indicators.

For patients being cared for at home, one or more family members/caregivers were trained by the medical-
nursing staff to recognize the first manifestation of delirium. In particular, it was explained to pay attention
to the appearance of fluctuations in the state of orientation, confusing states, changes of attitude, as well as
relationships with the family caregivers. At the first appearance of at least one of these signals, caregivers
were required to immediately contact the doctors and/or nurses of the PCU. The final diagnosis of delirium
was carried out using the validated Italian version of the 4 A’s Test (4AT) [23], which has been proven to have
good diagnostic accuracy [24-26]. The 4AT test includes questions to investigate the patient’s state of
supervision, orientation, attention, and the presence of acute change or fluctuating courses. The final score
ranges from 0 to 12, and a 4AT score >4 indicates a delirium in progress. Both the medical and nursing staff
of the PCU could carry out the diagnosis with 4AT. Depending on the interval of time between the first
suspicion, due to the appearance of at least one sentinel symptom, and the definitive diagnosis, patients
were included in two categories, defined as an early or slow diagnosis. More precisely, we decided to divide
this variable using the median time (i.e., four hours) as a cut-off that separated the diagnosis categories. In
patients with delirium, the severity of symptoms was assessed according to the Delirium-O-Meter (DOM)
[27] and the psychometric characteristics of the Delirium Motor Subtype Scale (DMSS) [28]. Both DOM and
DMSS are reliable and valid tests based on literature data [27,29-31]. The treatments chosen by the PCU
doctors were collected in terms of administered drugs and range of doses. Finally, the type and time of the
resolution of the crisis were recorded.

Statistical analysis

Descriptive statistics were used to summarize the patients’ demographic and clinical characteristics. The
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care setting, mean DOM, and psychometric subtype were compared between patients with slow or early
diagnosis to understand which factors were significantly related to an early diagnosis. Differences between
patients with and without an early diagnosis were analyzed using the t-test and chi-square test, respectively,
for continuous and categorical variables. For statistical analyses, we used the software SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA).

Results

Among 503 patients admitted, 95 developed delirium during the study. Table I shows the main baseline
characteristics of these 95 patients. Fifty-eight patients were male (61.1%), and the mean age was 78.2 years.
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Characteristics N (%)
Sex, male 58 (61.1)
Age, years
<70 21 (22.1)
71-80 30 (31.6)
>80 44 (46.3)
Mean (SD) 78.2 (11.0)
Education
Primary school or less 50 (52.6)
Middle school 24 (25.3)
High school or University degree 21 (22.1)

Marital status

Single 7(7.4)
Married 52 (54.7)
Widow/widower 33 (34.7)
Separate 2 (2.11)
Cohabiting 1(1.1)

Primary disease

Cancer 82 (86.3)
Other diseases 13 (13.7)
Respiratory 0(0)
Heart 2(2.1)
Liver 3(3.2)
Vascular 0(0)
Kidney 2(2.1)
Other 6 (6.3)

Setting of care at enrolment

Home care 47 (49.5)

Hospice 48 (50.5)
KPS

<30 32(33.7)

40 30 (31.6)

250 33(34.7)

TABLE 1: Main baseline characteristics among 95 patients admitted to palliative care who
experienced delirium.

SD: standard deviation, KPS: Karnofsy Performance Status.

Only 21 (22.1%) patients had a high level of education, and 52 (54.7%) were married. Cancer was the primary
pathology in 82 (86.3%) patients, and KPS was <30 for 32 (33.7%) patients. The setting of care at enrollment
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Symptoms perceived
Lack of attention
Confusion

Drowsiness

Poor spatial orientation
Poor temporal orientation
Memory deficits
Language deficits

Alterations to the five senses

was a hospice for 48 (50.5%) patients. Table 2 includes the sentinel symptoms found among 95 patients.

First symptom N (%)
8(8.4)
47 (49.5)

17 (17.9)

During the delirium N (%)
48 (50.5)
66 (69.5)
33 (34.7)
35 (36.8)
42 (44.2)
15 (15.8)
21(22.1)

19 (20.0)

TABLE 2: The number and frequency of sentinel symptoms perceived either as first symptom and
during the delirium among 95 patients admitted to palliative care who experienced delirium.

All patients
Setting of care
Homecare
Hospice
DOM
Mean (SD)
Psychometric subtype
Hyperactive
Hypoactive
Mixed

Missing

Confusion was the most frequent first indicator (49.5%), followed by drowsiness (17.9%), alterations to the
five senses (10.5%), lack of attention (8.4%), and poor spatial orientation (8.4%). Caregivers who caught the
first sentinel were 57.9% healthcare professionals, 17.9% spouses, 14.7% sons or daughters, 3.2% care
workers, and 6.3% others (data not shown). The diagnosis, achieved by 4AT, was carried out in 44.2% of
cases by doctors, and the mean score of 4AT was 8.5 (SD 2.5) (data not shown). Table 5 reports the setting of
care for delirium, the clinical severity, and the psychometric subtypes of delirium in relation to the time of

diagnosis.

Early diagnosis (<4 h)
N (%)

49

3(6.1)

46 (93.9)

16.2 (6.1)

18 (36.7)
16 (32.7)
12 (24.5)

3(6.5)

Slow diagnosis (24 h)

N (%)

46

25 (54.4)

21 (45.7)

18.3 (6.4)

9 (19.6)
22 (47.8)
12 (26.1)

3(6.5)

p-value?

<0.0001

0.118

0.281

TABLE 3: The setting of care, time of diagnosis, clinical severity of delirium (according to the
delirium-O-meter), and psychometric subtype in relation to diagnosis time among 95 patients

admitted to palliative care who experienced delirium.

SD: standard deviation.

aDifferences between early and slow diagnosis were tested using chi-square tests or t-tests.
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Drugs
Haloperidol
Citalopram
Midazolam
Morphine
Scopolamine
Quetiapine
Fentanyl

Zolpidem

Timing differences are mainly determined by the setting of care, with early diagnosis much more frequent in
hospice than in home care (p-value 0.0001), while the severity of the clinical picture, measured by DOM, and
motor characteristics of delirium did not show significant differences between early and slow diagnosis. In
Table 4, the therapeutic prescriptions made in coincidence with the diagnosis of delirium are reported.

N (%) Median dose and IQR (mg)
49 (51.6) 2.0 (2.0-4.0)

1(1.1) 20.0

34 (35.8) 5.0 (5.0-15.0)

34 (35.8) 20.0 (10.0-50.0)

17 (17.9) 60.0 (20.0-60.0)

2(2.1) 25.0

1(1.1) 12.0

1(1.1) 10.0

TABLE 4: Pharmacological treatments for delirium among 95 patients admitted to Palliative Care

who experienced delirium.

IQR: interquartile range.

Among drugs, haloperidol (51.6%), midazolam (35.8%), morphine (35.8%), and scopolamine (17.9%)
prevailed. These therapeutic choices are here simply described as not falling within the specific objectives of
the study.

The delirium outcomes after the treatments consisted of a positive resolution for 43 (45.3%) patients and
death after palliative sedation for 25 (26.3%) patients. Twenty-seven patients who naturally died during the
delirium episodes (28.4%) were separately considered. When comparing delirium outcomes in relation to the
time of diagnosis, we found that positive resolution was significantly present in 75.8% of patients with an
early diagnosis and 51.4% of patients with a slow diagnosis (p-value = 0.038; Table 5). Among 43 patients
who positively resolved the delirium episode, we investigated the time to resolution in the different settings
and in correlation with the time of diagnosis (Table 5).
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Number of patients
Resolution
Palliative sedation (n=25), N (%)
Delirium resolved (n=43), N (%)
Time to resolution
At home, mean (SD)

In hospice, mean (SD)

Early diagnosis (<4 h) Slow diagnosis (24 h)

p-value?
N (%) N (%)
33 35
8(24.2) 17 (48.6)

0.038
25 (75.8) 18 (51.4)
8.9 (9.2) 13.5(10.2) 0.816
7.1(5.0) 13.7 (11.2) 0.018

TABLE 5: Resolution of delirium and time to resolution among 43 patients who resolved in
relation to diagnosis time, among 95 patients admitted to palliative care.

SD: standard deviation.

aDifference between early and slow diagnosis was tested using chi-square tests or t-tests.

In each case, the time to resolution was shorter when the diagnosis was early. The difference was not
significant in the patients followed at home, but was significant (p-value=0.018) in the patients followed in
hospice.

Discussion

Time of diagnosis is important in determining the clinical outcomes of patients in charge of palliative care
who experience delirium. The effects of an early diagnosis consist of reduced mortality and the necessity of
palliative sedation.

We studied a population of 95 patients (77.9% aged 70 years or more) in severe clinical conditions (65.3%
with KPS <€40), all suffering from delirium. Both these conditions normally have a negative prognosis. In all
the patients admitted to PCU, we started investigating the possible presence of sentinel symptoms through
the active collaboration of caregivers or health professionals. The reported found sentinel symptoms were
followed by the execution of 4AT to confirm the diagnosis, and immediately after, by the administration of
therapy. The overall time of diagnosis allowed us to divide the whole sample into two time-category
subgroups: the first when the time was less than four hours and the second when it was more than four
hours. We performed all the statistical analyses, comparing the results in relation to these two categories.
First, we observed the importance of the palliative care setting. Our previous publication found that hospice
care is associated with a higher risk of developing delirium (HR=2.28, 95% CI 1.45-3.60) as compared to
home care [17], while this study, which is not focused on risk factors for delirium but on the role that may
have the time to diagnosis on delirium clinical outcomes, highlights a different aspect concerning the
setting of care. Among 49 patients with early diagnosis, 46 were managed in hospice and only 3 in a home
care program. It was obvious that patients in hospice were continuously under observation, allowing the
entire diagnostic path to be tracked in real-time. This aspect, however, reinforced the idea that reaction time
was important, and the place of care was a conditioning factor. Second, the relationships between the time
of diagnosis, the severity of delirium, and psychometric subtypes had no significant differences. This is
important, considering that delirium, especially hypoactive delirium, can carry a worse prognosis. The main
objective was to estimate the relationship between time of diagnosis and clinical outcomes. In general, three
solutions to the delirium episodes occurred: the first, positive, consisting of the resolution of the episode
and return to a normal condition; the other two, negative, related to the death of the patient, occurred
naturally or following palliative sedation. In comparison with another study [32] in which 56% of palliative
care patients died within 14 days from the beginning of delirium, in our study only 28.4% naturally died.
Natural death was an expected, short-term event. Delirium was a further complication that arose in an
already compromised clinical picture. In the 27 patients who died naturally, death was the consequence of
the organ dysfunctions, symptoms, and infectious complications that affect a terminally ill patient, plus the
presence of delirium. This situation was expected and not particularly different from what commonly
happens in the clinic experience [33]. In presenting the results, we considered natural death as a
spontaneous event, not responsive to therapy and not indicated for palliative sedation. We compared,
instead, the two outcomes related to specific treatments carried out: the resolution of the crisis due to a
good response to delirium treatments; and death following sedation as a response to a therapy aimed only to
relieve the unmanageable patient’s suffering. Positive resolution occurred in 25, out of 33 (75.8%), patients
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with an early diagnosis and in 18, out of 35 (51.4%), patients after a slow diagnosis. In parallel, sedation was
needed in 24.2% of early diagnoses and 48.6% of the slow ones. Comparing these two situations, in which
delirium treatment plays a substantial part, the relationship with time of diagnosis had a decisive role.

The management of refractory delirium through palliative sedation to reduce patient distress is considered
an appropriate intervention [34,35], ethically and legally accepted [13, 36]. In our study, palliative sedation
was applied to 25 patients, of which 8 were in the group of early diagnosis and 17 were in the group of
delayed diagnosis.

Trying to interpret the results, the collected data were characterized by some constants, such as the
advanced age of the patients, severe clinical conditions, being in charge of palliative care, the occurrence of
delirium, and the administration of treatments usually given for this pathology [20]. In all cases, the only
clinical variant capable of strongly affecting the outcomes of delirium episodes was the time of diagnosis.

A separate consideration deserves the introduction in this study of an original diagnostic procedure. The
literature reports that delirium is often undetected or misdiagnosed [24,37-40]. The use of the early
detection method, based on the use of sentinel symptoms, allowed the identification of 95 cases of delirium
in 503 patients. These cases accounted for 100% of the diagnoses, as no other cases emerged during the
whole study follow-up.

The main limitation of this study could be its monocentric implementation, which precludes comparison and
generalizability of results. It has also led to some advantages, such as accurate and uniform training of the
health professionals and caregivers involved in the clinical assessments and data collection. There are also
some strengths in this study, such as the originality of the primary objective, the active involvement of
family members and caregivers in the evaluation procedures, and the achieved results that can everywhere
induce the early diagnosis of delirium.

Conclusions

This study identified the importance of a rapid diagnostic procedure for delirium in palliative care patients
as a key aspect in improving their prognosis. Additional data and a future active sharing experience with
other PCUs would be worthwhile to confirm these findings and their usefulness in clinical practice and to
compare the treatments used in this setting. From now on, clinicians in the PCUs must be alerted to the early
recognition and treatment of patients with incoming delirium. Their attention can give them more days
ahead and a more lucid and aware preparation for the end of life.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethics committee of the
ASST of Vimercate (MB) issued approval 2824. The study protocol and the informed consent documentation
were reviewed and approved by the ethics committee of the ASST of Vimercate (MB), in June 18, 2018
(project n. 2824). The study was conducted in compliance with the protocol, the good clinical practice, and
the applicable regulatory requirements (including International Conference on Harmonisation guidelines),
and in accordance with ethical principles founded in the Declaration of Helsinki of 1964, as revised in 2013.
Written informed consent for being included in the study was obtained from all patients at the time they
entered the screening process. Animal subjects: All authors have confirmed that this study did not involve
animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all
authors declare the following: Payment/services info: All authors have declared that no financial support
was received from any organization for the submitted work. Financial relationships: All authors have
declared that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

Acknowledgements

The authors are grateful to all the personnel who has honorarily contributed to the research, in particular
Gianfranco Giaccon; Laura Tacchini; Concetta Vitale; Maria Luisa Lucia Zappa; Maria Brandi; Alfonso Di
Fede; Giuseppe di Staola; Margherita Villa and Emiliano Caimi. Their support was indispensable. Moreover,
they are grateful to the Paolo Procacci Foundation for its support in the editorial process. Authors’
Contributions: Matteo Beretta contributed to the study conduction, data collection, and the data
interpretation; Oscar Corli conceived the study and prepared the draft of the manuscript; Sara Uggeri
conducted the data management, contributed in the statistical analyses, and in drafting the manuscript;
Claudia Santucci conducted the statistical analyses, and contributed in drafting the manuscript; Matteo
Cattaneo, Cristiana Gerosa, Martina Ornaghi, Alessandra Roccasalva, and Paola Santambrogio contributed
in the study conduction and data collection; Giustino Varrassi gave relevant contribution in manuscript
preparation.

2022 Beretta et al. Cureus 14(6): €25706. DOI 10.7759/cureus.25706 8 of 10



Cureus

References
1. American Psychiatric Association: Diagnostic and statistical manual of mental disorders. American
Psychiatric Association, Washington; 2013.
2. Thom RP, Levy-Carrick NC, Bui M, Silbersweig D: Delirium. Am ] Psychiatry. 2019, 176:785-93.
10.1176/appi.ajp.2018.18070893
3. Siddigi N, House AO, Holmes JD: Occurrence and outcome of delirium in medical in-patients: a systematic
literature review. Age Ageing. 2006, 35:350-64. 10.1093/ageing/afl005
4. Marcantonio ER: Postoperative delirium: a 76-year-old woman with delirium following surgery . JAMA.
2012, 308:73-81. 10.1001/jama.2012.6857
5.  Holmes EG, Jones SW, Laughon SL: A retrospective analysis of neurocognitive impairment in older patients
with burn injuries. Psychosomatics. 2017, 58:386-94. 10.1016/j.psym.2017.03.002
6. Elie M, Cole MG, Primeau FJ, Bellavance F: Delirium risk factors in elderly hospitalized patients . ] Gen
Intern Med. 1998, 13:204-12. 10.1046/j.1525-1497.1998.00047.x
7.  Gilchrist NA, Asoh I, Greenberg B: Atypical antipsychotics for the treatment of ICU delirium . J Intensive
Care Med. 2012, 27:354-61. 10.1177/0885066611403110
8. Qian X, Russell LB, Valiyeva E, Miller JE: "Quicker and sicker" under Medicare's prospective payment system
for hospitals: new evidence on an old issue from a national longitudinal survey. Bull Econ Res. 2011, 63:1-
27.10.1111/j.1467-8586.2010.00369.x
9. Hill TE, Osterweil D, Bakerjian D, Lam A: "Post-Acute Care 2.0" Regarding Burke RE, Whitfield EA, Hittle D,
et al. Hospital readmission from post-acute care facilities: risk factors, timing, and outcomes. ] Am Med Dir
Assoc. 2016, 17:368-9. 10.1016/j.jamda.2016.01.009
10.  Grassi L, Caraceni A, Mitchell AJ, Nanni MG, Berardi MA, Caruso R, Riba M: Management of delirium in
palliative care: a review. Curr Psychiatry Rep. 2015, 17:550. 10.1007/s11920-015-0550-8
11.  Lawlor PG, Bush SH: Delirium in patients with cancer: assessment, impact, mechanisms and management .
Nat Rev Clin Oncol. 2015, 12:77-92. 10.1038/nrclinonc.2014.147
12.  Hosie A, Davidson PM, Agar M, Sanderson CR, Phillips J: Delirium prevalence, incidence, and implications
for screening in specialist palliative care inpatient settings: a systematic review. Palliat Med. 2013, 27:486-
98.10.1177/0269216312457214
13.  Maltoni M, Scarpi E, Rosati M, et al.: Palliative sedation in end-of-life care and survival: a systematic review .
] Clin Oncol. 2012, 30:1378-83. 10.1200/]C0O.2011.37.3795
14.  Salluh JI, Wang H, Schneider EB, et al.: Outcome of delirium in critically ill patients: systematic review and
meta-analysis. BMJ. 2015, 350:h2538. 10.1136/bmj.h2538
15. Neufeld KJ, Yue ], Robinson TN, Inouye SK, Needham DM: Antipsychotic medication for prevention and
treatment of delirium in hospitalized adults: a systematic review and meta-analysis. ] Am Geriatr Soc. 2016,
64:705-14. 10.1111/jgs.14076
16.  Gaertner J, Siemens W, Meerpohl J], et al.: Effect of specialist palliative care services on quality of life in
adults with advanced incurable illness in hospital, hospice, or community settings: systematic review and
meta-analysis. BMJ. 2017, 357:j2925. 10.1136/bmj.j2925
17.  Corli O, Santucci C, Uggeri S, et al.: Factors for timely identification of possible occurrence of delirium in
palliative care: a prospective observational study. Adv Ther. 2021, 38:4289-303. 10.1007/s12325-021-01814-
7
18.  Collins N, Blanchard MR, Tookman A, Sampson EL: Detection of delirium in the acute hospital . Age Ageing.
2010, 39:131-5. 10.1093/ageing/afp201
19. Han]JH, Zimmerman EE, Cutler N, et al.: Delirium in older emergency department patients: recognition, risk
factors, and psychomotor subtypes. Acad Emerg Med. 2009, 16:193-200. 10.1111/j.1553-2712.2008.00339.x
20. Bush SH, Tierney S, Lawlor PG: Clinical assessment and management of delirium in the palliative care
setting. Drugs. 2017, 77:1623-43. 10.1007/s40265-017-0804-3
21.  Marcantonio ER: Delirium in hospitalized older adults. N Engl ] Med. 2017, 377:1456-66.
10.1056/NEJMcp1605501
22. Sanderson CR, Agar MR: Delirium in advanced cancer. Cancer Forum. 2010, 34(2):77-82.
23.  Bellelli G, Morandi A, Davis DH, et al.: Validation of the 4AT, a new instrument for rapid delirium screening:
a study in 234 hospitalised older people. Age Ageing. 2014, 43:496-502. 10.1093/ageing/afu021
24. Inouye SK, Foreman MD, Mion LC, Katz KH, Cooney LM Jr: Nurses' recognition of delirium and its
symptoms: comparison of nurse and researcher ratings. Arch Intern Med. 2001, 161:2467-73.
10.1001/archinte.161.20.2467
25. JeongE, ParkJ, Lee J: Diagnostic test accuracy of the 4AT for delirium detection: a systematic review and
meta-analysis. Int ] Environ Res Public Health. 2020, 17: 10.3390/ijerph17207515
26. Tieges Z, Maclullich AM, Anand A, et al.: Diagnostic accuracy of the 4AT for delirium detection in older
adults: systematic review and meta-analysis. Age Ageing. 2021, 50:733-43. 10.1093/ageing/afaa224
27. deJonghe JF, Kalisvaart K], Timmers JF, Kat MG, Jackson JC: Delirium-O-Meter: a nurses' rating scale for
monitoring delirium severity in geriatric patients. Int ] Geriatr Psychiatry. 2005, 20:1158-66.
10.1002/gps.1410
28. Meagher DJ: Delirium: optimising management. BMJ. 2001, 322:144-9. 10.1136/bmj.322.7279.144
29. Meagher DL, Donnelly S, Conroy M, et al.: Testing the predictive ability of a new motor-based subtyping
scheme for delirium. New abstract NR-5-050 proceedings of American psychiatric association annual
meeting. 2008,
30. Jones RN, Cizginer S, Pavlech L, et al.: Assessment of instruments for measurement of delirium severity: a
systematic review. JAMA Intern Med. 2019, 179:231-9. 10.1001/jamainternmed.2018.6975
31. Godfrey A, Leonard M, Donnelly S, Conroy M, Olaighin G, Meagher D: Validating a new clinical subtyping
scheme for delirium with electronic motion analysis. Psychiatry Res. 2010, 178:186-90.
10.1016/j.psychres.2009.04.010
32.  Agar MR, Quinn SJ, Crawford GB, Ritchie CS, Phillips JL, Collier A, Currow DC: Predictors of mortality for

delirium in palliative care. ] Palliat Med. 2016, 19:1205-9. 10.1089/jpm.2015.0416

2022 Beretta et al. Cureus 14(6): €25706. DOI 10.7759/cureus.25706

90of 10


https://www.amberton.edu/media/Syllabi/Spring 2022/Graduate/CSL6798_E1.pdf
https://dx.doi.org/10.1176/appi.ajp.2018.18070893
https://dx.doi.org/10.1176/appi.ajp.2018.18070893
https://dx.doi.org/10.1093/ageing/afl005
https://dx.doi.org/10.1093/ageing/afl005
https://dx.doi.org/10.1001/jama.2012.6857
https://dx.doi.org/10.1001/jama.2012.6857
https://dx.doi.org/10.1016/j.psym.2017.03.002
https://dx.doi.org/10.1016/j.psym.2017.03.002
https://dx.doi.org/10.1046/j.1525-1497.1998.00047.x
https://dx.doi.org/10.1046/j.1525-1497.1998.00047.x
https://dx.doi.org/10.1177/0885066611403110
https://dx.doi.org/10.1177/0885066611403110
https://dx.doi.org/10.1111/j.1467-8586.2010.00369.x
https://dx.doi.org/10.1111/j.1467-8586.2010.00369.x
https://dx.doi.org/10.1016/j.jamda.2016.01.009
https://dx.doi.org/10.1016/j.jamda.2016.01.009
https://dx.doi.org/10.1007/s11920-015-0550-8
https://dx.doi.org/10.1007/s11920-015-0550-8
https://dx.doi.org/10.1038/nrclinonc.2014.147
https://dx.doi.org/10.1038/nrclinonc.2014.147
https://dx.doi.org/10.1177/0269216312457214
https://dx.doi.org/10.1177/0269216312457214
https://dx.doi.org/10.1200/JCO.2011.37.3795
https://dx.doi.org/10.1200/JCO.2011.37.3795
https://dx.doi.org/10.1136/bmj.h2538
https://dx.doi.org/10.1136/bmj.h2538
https://dx.doi.org/10.1111/jgs.14076
https://dx.doi.org/10.1111/jgs.14076
https://dx.doi.org/10.1136/bmj.j2925
https://dx.doi.org/10.1136/bmj.j2925
https://dx.doi.org/10.1007/s12325-021-01814-7
https://dx.doi.org/10.1007/s12325-021-01814-7
https://dx.doi.org/10.1093/ageing/afp201
https://dx.doi.org/10.1093/ageing/afp201
https://dx.doi.org/10.1111/j.1553-2712.2008.00339.x
https://dx.doi.org/10.1111/j.1553-2712.2008.00339.x
https://dx.doi.org/10.1007/s40265-017-0804-3
https://dx.doi.org/10.1007/s40265-017-0804-3
https://dx.doi.org/10.1056/NEJMcp1605501
https://dx.doi.org/10.1056/NEJMcp1605501
http://hdl.handle.net/2328/32907
https://dx.doi.org/10.1093/ageing/afu021
https://dx.doi.org/10.1093/ageing/afu021
https://dx.doi.org/10.1001/archinte.161.20.2467
https://dx.doi.org/10.1001/archinte.161.20.2467
https://dx.doi.org/10.3390/ijerph17207515
https://dx.doi.org/10.3390/ijerph17207515
https://dx.doi.org/10.1093/ageing/afaa224
https://dx.doi.org/10.1093/ageing/afaa224
https://dx.doi.org/10.1002/gps.1410
https://dx.doi.org/10.1002/gps.1410
https://dx.doi.org/10.1136/bmj.322.7279.144
https://dx.doi.org/10.1136/bmj.322.7279.144
https://scholar.google.com/scholar?q=intitle:Testing the predictive ability of a new motor-based subtyping scheme for delirium
https://dx.doi.org/10.1001/jamainternmed.2018.6975
https://dx.doi.org/10.1001/jamainternmed.2018.6975
https://dx.doi.org/10.1016/j.psychres.2009.04.010
https://dx.doi.org/10.1016/j.psychres.2009.04.010
https://dx.doi.org/10.1089/jpm.2015.0416
https://dx.doi.org/10.1089/jpm.2015.0416

Cureus

33.

34.

35.

36.

37.

38.

39.

40.

Seiler A, Blum D, Deuel JW, et al.: Delirium is associated with an increased morbidity and in-hospital

mortality in cancer patients: results from a prospective cohort study. Palliat Support Care. 2021, 19:294-303.

10.1017/8147895152000139X

Lo B, Rubenfeld G: Palliative sedation in dying patients: "we turn to it when everything else hasn't worked" .

JAMA. 2005, 294:1810-6. 10.1001/jama.294.14.1810

Bush SH, Leonard MM, Agar M, et al.: End-of-life delirium: issues regarding recognition, optimal
management, and the role of sedation in the dying phase. ] Pain Symptom Manage. 2014, 48:215-30.
10.1016/j.jpainsymman.2014.05.009

Henry B: A systematic literature review on the ethics of palliative sedation: an update (2016) . Curr Opin
Support Palliat Care. 2016, 10:201-7. 10.1097/SPC.0000000000000224

Farrell KR, Ganzini L: Misdiagnosing delirium as depression in medically ill elderly patients . Arch Intern
Med. 1995, 155:2459-64.

Steis MR, Fick DM: Are nurses recognizing delirium? A systematic review . ] Gerontol Nurs. 2008, 34:40-8.
10.3928/00989134-20080901-12

Clegg A, Westby M, Young JB: Under-reporting of delirium in the NHS . Age Ageing. 2011, 40:283-6.
10.1093/ageing/afq157

dela Cruz M, Fan ], Yennu S, et al.: The frequency of missed delirium in patients referred to palliative care
in a comprehensive cancer center. Support Care Cancer. 2015, 23:2427-33. 10.1007/s00520-015-2610-3

2022 Beretta et al. Cureus 14(6): €25706. DOI 10.7759/cureus.25706

10 of 10


https://dx.doi.org/10.1017/S147895152000139X
https://dx.doi.org/10.1017/S147895152000139X
https://dx.doi.org/10.1001/jama.294.14.1810
https://dx.doi.org/10.1001/jama.294.14.1810
https://dx.doi.org/10.1016/j.jpainsymman.2014.05.009
https://dx.doi.org/10.1016/j.jpainsymman.2014.05.009
https://dx.doi.org/10.1097/SPC.0000000000000224
https://dx.doi.org/10.1097/SPC.0000000000000224
https://pubmed.ncbi.nlm.nih.gov/7503605/
https://dx.doi.org/10.3928/00989134-20080901-12
https://dx.doi.org/10.3928/00989134-20080901-12
https://dx.doi.org/10.1093/ageing/afq157
https://dx.doi.org/10.1093/ageing/afq157
https://dx.doi.org/10.1007/s00520-015-2610-3
https://dx.doi.org/10.1007/s00520-015-2610-3

	Early Diagnosis of Delirium in Palliative Care Patients Decreases Mortality and Necessity of Palliative Sedation: Results of a Prospective Observational Study
	Abstract
	Introduction
	Materials And Methods
	Study design and participants
	Statistical analysis

	Results
	TABLE 1: Main baseline characteristics among 95 patients admitted to palliative care who experienced delirium.
	TABLE 2: The number and frequency of sentinel symptoms perceived either as first symptom and during the delirium among 95 patients admitted to palliative care who experienced delirium.
	TABLE 3: The setting of care, time of diagnosis, clinical severity of delirium (according to the delirium-O-meter), and psychometric subtype in relation to diagnosis time among 95 patients admitted to palliative care who experienced delirium.
	TABLE 4: Pharmacological treatments for delirium among 95 patients admitted to Palliative Care who experienced delirium.
	TABLE 5: Resolution of delirium and time to resolution among 43 patients who resolved in relation to diagnosis time, among 95 patients admitted to palliative care.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


