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INTRODUCTION

Delirium is increasingly recognized as a common condition in hospitalized patients.
It is associated with significant adverse outcomes such as mortality, institutionalization, and
long term cognitive impairment (1,2). Its definition was updated in 2013 by the fifth edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) and includes acute
disturbances in cognition and attention not fully explained by an underlying neurocognitive
disorder (3).

Although common, delirium appears frequently unrecognized, and its incidence varies
widely across different settings from 10% in the emergency department to 50% after major
surgery, and to over 80% in mechanically ventilated ICU patients (4-6). These discrepancies
are partly explained by the lack of a robust “gold standard” for its clinical diagnosis, and
therefore, the use of numerous diagnostic tools developed for specific environments.
Moreover, delirium appears to be a syndrome with at least two major clinical phenotypes,
variable duration, etiology, prognosis, and likelihood of recovery (7-9). Finally, the global
burden and the epidemiology of delirium at a hospital level are poorly characterized, its
optimal management remains unclear, and current empirical treatment largely unknown. Yet,
a better understanding of such aspects of delirium epidemiology, phenotype, treatment and
outcome in ward patients compared with ICU patients may help guide clinical practice and
further research (10).

Accordingly, we conducted an epidemiological study with a trans-sectional approach

in an Australian University-affiliated hospital, by using the International Classification of
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Diseases 10th Revision (ICD-10) coding system to identify hospitalized patients with
delirium. We aimed to test the hypothesis that ward and ICU patients would have different
demographics, predisposing factors, phenotypes, treatments, outcomes and predictors of

recovery.
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METHODS

This retrospective study was approved by the Human Research Ethics Committee of
the Austin Hospital with a waiver for informed consent. The STROBE recommendations

were followed for the reporting of observational studies (11).

Study Design, Setting, and Population

All adult patients (e 18 years old) admitted to the Austin Hospital, Melbourne,
Australia, for a minimum of 24 hours between 01 March 2013 and 30 April 2017 were
assessed for delirium coding. For patients who had multiple admissions during the study
period, only the first admission was considered. Patients who developed delirium were
identified from the hospital electronic database using the code for delirium (R41.0) from the
International Classification of Diseases system (ICD-10) coding system. In our institution,
coders from the administrative staff use the patients’ formal discharge summary to identify
patients with delirium (the word “delirium” must be mentioned in the summary to be coded).
For ICU patients, delirium first developed in the ICU. We used a random sequence generator

(website: https://www.random.org) to create a sample of 200 patients (100 ICU patients and

100 ward patients) from the base population coded for delirium (n=2,864) for a detailed
analysis of demographics, predisposing factors, phenotypes, treatments, outcomes and

predictors of delirium recovery using the electronic medical records (EMR) (Figure 1).

Data Collection and Outcomes
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We obtained data for baseline patient characteristics, including demographics,
comorbidities, and risk factors for delirium (12). The clinical features of delirium were
identified according to the nurses and doctors’ notes written in the medical charts. The onset
of delirium was the date when delirium was mentioned for the first time. The date of
resolution was the date either where the episode of delirium was stated to have resolved in the
EMR, or the last date where delirium was mentioned if it was followed by no further signs or
symptoms of delirium for a period of at least 48 hours and no delirious state was reported at
the time of discharge. If none of these 2 conditions were reported, the episode of delirium
was considered as persistent. The delirium phenotype was classified into 2 categories
(hypoactive delirium or agitated delirium) according to daily progress notes. Delirium was
defined as agitated if at least one of the following words were used in the notes to describe
the patient’s condition during the episode of delirium: “agitated”, “combative”, “aggressive”,
“violent”, or “endangering himself or staff”. In the absence of signs and symptoms of acute
agitation, the episode of delirium was classified as hypoactive. Patients who fluctuated
between episodes of agitation and hypoactive symptoms were classified as having agitated
delirtum. When patients had underlying dementia or other neurocognitive disorders, a
worsening of the clinical state during hospitalization had to be mentioned in the patients’
EMR. The following drugs administered intravenously or orally during the episode of
delirium were extracted from the electronic prescription database of the hospital and verified

with the patients’ EMR: benzodiazepines, opioid analgesics, serotonin uptake receptors

inhibitors, quetiapine, haloperidol, olanzapine, clonidine, dexmedetomidine, and droperidol.

This article is protected by copyright. All rights reserved.



Objectives
The primary objective of the study was to test the hypothesis that ward and ICU
patients have different demographics, predisposing factors, phenotypes, treatments, outcomes

and predictors of recovery.

Statistical Analysis

Quantitative variables are described as median and interquartile range (IQR) and
compared using Mann-Whitney tests; qualitative variables are shown as counts (percent) and
compared using chi-square tests. The admission type (ICU versus ward) as well as the
persistence of delirium at hospital discharge was analyzed as binary variables. Logistic
regression analyses were performed to identify variables that were associated with the
persistence of delirium at hospital discharge. The multivariable model selected to identify
factors independently associated with the persistence of delirium at hospital discharge was
also a logistic regression model. Factors which were significant at the 0.2 level on univariate
analysis were candidates for the multivariable analysis. The measures of associations are
presented with odds ratios and confidence intervals at 95%. All tests were two-sided and p-
values lower than 5% were considered to indicate significant associations. Statistical tests

were conducted using the SAS 5.0.1 software package (SAS Institute Inc., Cary, CA, USA).

RESULTS

Study population
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Among 61,032 patients admitted to hospital during the study period, 2,864 (4.7%)
were coded as having delirium. Of these, 2,095 were treated in the wards and 769 in the ICU,
with an ICU incidence which was six-fold higher than in ward patients (Figure 1). From such
patients a sample of 200 patients (100 ward patients and 100 ICU patients) was randomly
selected for analysis. Overall median age was 77 [64-85] years and 112 (56%) were male
(Table 1). Ward patients were older than ICU patients, three-quarters had hypertension, and
almost 40% had pre-existing dementia. In addition, they were also more likely to be receiving
psychotropic drugs at hospital admission (Table 2). In contrast, ICU patients were more
likely to have cirrhosis and/or a history of intravenous drug use and/or alcohol abuse (Table
1). A recent surgical procedure was much more frequent in ICU patients, while the incidence

of sepsis and laboratory abnormalities (Table S2) was similar.

Clinical features of delirium and drug management

Delirium was typically diagnosed 1 [1-2] day after hospital admission with significant
differences in clinical phenotype and pharmacological management between ICU and ward
patients (Table 2). Almost three-quarters of ward patients had hypoactive delirium, while
two-thirds of ICU patients had agitated delirium. Approximately half of the ICU patients
were intubated at the time of delirium diagnosis. Differences in drug management between
ICU patients treated by mechanical ventilation and non-intubated patients are displayed in
Table S3. Differences in drug management according to delirium phenotype are reported in
Table S4. Quetiapine, haloperidol, clonidine, and dexmedetomidine were significantly more

frequently used in the ICU setting than in the wards. Benzodiazepines and opioid analgesics
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were commonly prescribed (27.5% and 29% in each cohort, respectively). However, more
than a third of ward patients and more than one-fifth of ICU patients did not receive any of

these medications during the delirium episode.

Outcomes

Overall, 41.5% of study patients had a persistent delirium at hospital discharge. Ward
patients were markedly more likely to have persistent delirium than ICU patients (66% versus
17%, p<0.0001) (Table 3). Among the 117 patients who recovered before hospital discharge,
the median duration of delirium was 4 [2-6] days, without a difference between ICU and
ward patients. ICU patients had longer hospital length of stay but similar hospital mortality
(10%). However, the destination at hospital discharge differed. Seventy-one percent of ICU
patients returned home compared to 56% of ward patients. Moreover, while one-third of ward
patients required nursing home care or were transferred to another hospital, only16% of ICU
patients experienced such outcomes. Finally, 32 (18%) patients had a hospital discharge
prescription for an antipsychotic drug (23% of ward patients vs. 12% of ICU patients,

p=0.05).

Factors associated with persistent delirium

Patient characteristics according to delirium status at hospital discharge are reported
in Table S1. By univariate analysis, older age, dementia, hypoactive delirium, and treatment
with selective serotonin uptake inhibitors (SSRI) were associated with increased risk of

persistent delirium at hospital discharge. In contrast, haloperidol, clonidine, ICU setting, and
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surgery were more common in patients who recovered. On multivariable analysis, only two
factors were independently associated with a persistent delirium at hospital discharge: age
and dementia. In contrast, having received a surgical procedure was associated with a lower

risk of persistent delirium.

DISCUSSION

Key findings

We used ICD-10 criteria and a large electronic hospital database and random
sampling with detailed analysis to study the demographics, predisposing factors, phenotypes,
treatments, outcomes and predictors of recovery of in-hospital patients coded for delirium
and to compare ward with ICU patients. We found that such patients represented
approximately 5% of all hospitalized patients. Moreover, we found that compared with ward
patients with delirium, ICU patients were younger, had fewer dementia, were more likely to
have agitated delirium, more likely to receive quetiapine, haloperidol, clonidine and
dexmedetomidine, to develop delirium after major surgery, and to recover at hospital
discharge. Finally, although most patients received some form of medication for the
management of delirium, the likelihood of recovery was associated with the type of
precipitating factor (surgery) or the presence of predisposing factors (age and dementia) but

not with the characteristics of medical treatment or the ICU or ward environment.

Relationship to previous studies

10
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Knowledge on delirium in hospitalized patients is limited to specific populations
(geriatric wards, palliative care units, ICUs, and major surgery wards) all reporting a high
incidence (1,5,6,13). However, various diagnostic tools were used which are not sufficiently
versatile to be applied to every setting (2,14), making comparisons difficult and large-scale
investigations of delirium difficult. In contrast, the ICD-10 criteria enable a cross-sectional
approach and have shown the highest specificity so far for the diagnosis of delirium
compared with the DSM classifications (15—-17). Thus, we report for the first time the burden
of ICD-10 coded delirium at a hospital level and describe differences in predisposing factors,
pre-admission use of psychotropic drugs, clinical phenotype, treatment, and outcomes of
delirious ward patients compared with delirious ICU patients.

Older age, dementia, alcohol misuse, major surgery, comorbidities and severity of
illness have been reported as strong risk factors for delirium (1,12,13,18,19). We also found
that ward patients with delirium were older, more likely to have dementia and close to ten
times more likely to be receiving chronic psychotropic drugs supporting the need for a
multicomponent approach to delirium (20,21).

Delirium appears to have at least two major clinical phenotypes. Geriatric patients are
commonly diagnosed with the hypoactive form (1,13) while the hyperactive form is more
frequent in ICU patients (22,23). Our findings expand this notion to all non-ICU patients.
However, the relevance of such phenotypes to outcomes is controversial (24). Three studies
showed a higher mortality in patients with hypoactive delirium (8,9,25), one reported an
increased mortality after hyperactive delirium in surgical patients (26), and three others failed

to demonstrate any association between delirium phenotypes and outcomes (27-29). Our

11

This article is protected by copyright. All rights reserved.



study did not find any association of delirium phenotype with hospital mortality or on
delirium recovery.

The optimal management of established delirium in hospital patients has yet to be
determined (30), although surveys suggest that antipsychotics are considered as the first line
treatment (31-33). However, knowledge on actual practice is limited to two studies
conducted in geriatric ward patients (34,35). One reported that 86% of 401 elderly patients
with delirium were treated with drugs, with haloperidol being the first choice regardless the
phenotype (34). Another study reported that half of 156 ward patients with delirium received
antipsychotics, and a quarter had benzodiazepines or antidepressants (35). In contrast, in our
study, among ward patients with delirium, haloperidol use was rare; antipsychotics were
administered to only a third of patients, benzodiazepines to one fourth and antidepressants to
one in six patients. Such treatment was markedly different from that of ICU patients. Both
our cohorts clearly differed with regard to treatment from geriatric patients, highlighting the
fact that different groups of patients (those from acute wards, ICU, and geriatric wards)
appear to be treated differently.

Delirium is an acute syndrome and yet, 45% of elderly patients may experience a
persistent delirium-like state associated with pre-existing neurological disease and not present
before hospital admission (36). Only two studies investigated factors associated with delirium
recovery but focused on geriatric wards (37,38). One studied 85 patients and reported that
age, pre-existing cognitive impairment, and delirium features (number of symptoms) were
independent predictors of non-recovery (37). Another found that dementia, visual and

functional impairment, comorbidities, and the use of physical restraints were associated with

12
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a higher risk of persistent delirium (38). We found that the type of precipitating factor was by
itself a predictor of recovery, in addition to pre-existing patient-related factors. In particular,
surgical patients (a quarter of ward patients and the majority of ICU patients) had a better

chance of recovery.

Study implications

The findings of our study imply that, despite a degree of overlap, delirium in ward
patients has different demographics, predisposing factors and clinical phenotype compared to
ICU patients and may have a different pathophysiological substrate .They imply that, in ICU
patients, delirium is more often a form of acute organ dysfunction triggered by a major
precipitating factor, while in the wards this syndrome has features more consistent with acute
on chronic organ dysfunction in older and vulnerable patients, precipitated by limited or no
definable trigger. Moreover, delirium has different subtypes in terms of symptoms and
duration. Thus, our study implies that drawing inferences on the effectiveness of specific
treatments in ward patients from studies performed in the ICU or vice versa may be
misleading. Finally, the identification of major surgery as a predictor of delirium recovery
implies that trials focused on surgical patients (in contrast to geriatric or chronic medical

patients) are a priority.

Strengths and limitations
This study has a number of strengths. First, we used a cross disciplinary approach to

delirium at a hospital level, which allowed us to compare its incidence, predisposing factors,
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clinical phenotype, management, and outcomes across two major and different settings.
Second, we used specific and independently documented criteria to identify patients with
delirium, thus minimizing selection bias (17). Third, we obtained detailed information on the
use of psychotropic drugs prior to hospital admission, an area not systematically explored in
previous studies. Fourth, we obtained information on the use of all drugs, which might
affect brain function after the onset to delirium documenting major differences in the
management of ICU vs. non-ICU patients. Finally, we provide information on delirium
persistence and continued treatment at hospital discharge in both ICU and ward patients, an
area previously only explored in selected geriatric populations.

This study carries certain limitations. First, although ICD-10 discharge coding has
strong specificity for the diagnosis of delirium (between 91% to 100%), it suffers from low
sensitivity (ranging from 53% to 61%) (15,17,39). Moreover, patients were not screened for
delirium by a specific tool on a daily basis. Thus, we are likely to have underestimated the
true incidence of delirium and to have studied a particular cohort of patients, who may have
had a more easily diagnosed and perhaps more severe and prolonged phenotype. However,
there is no consensus on a reference method for delirium assessment at the bedside (2,10) and
our approach, by relying on independent coding, diminishes the consequences of
investigator-dependent selection, confirmation, ascertainment, and performance bias. Second,
patients in the wards and in the ICU have different characteristics and obviously represent
two different populations. Thus, the differences in predisposing factors and clinical
phenotype reflects such differences. Third, the study was conducted in a single institution.

Therefore, case mix may have significantly influenced our findings. Nonetheless, we

14
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conducted this study at a hospital level in a large university-affiliated centre and thus, our
results should apply to other similar settings in high-income countries. Finally, we
retrospectively assessed the date of resolution of delirium using pragmatic but non-validated
criteria and may have identified patients with symptomatic improvement rather than true
delirium recovery. Nevertheless, symptomatic improvement as assessed by treating clinicians
can be considered a relevant outcome. Moreover, there is no gold standard for the definition

of delirium recovery (40).

CONCLUSION

In conclusion, delirium in hospitalized patients is a heterogeneous syndrome
with respect to its demographics, predisposing factors, clinical phenotype, management, and
outcomes when comparing ICU and ward patients. The likelihood of recovery is influenced
by the patient’s age, the presence of dementia, and the type of precipitating factor. These
findings imply that, in ICU patients, delirium may mostly be a form of acute organ
dysfunction triggered by a major precipitating factor, while, in the wards, it may mostly be a
form of acute on chronic brain dysfunction in older and vulnerable patients, precipitated by a
small or unidentifiable trigger. Moreover, they imply that a treatment which is effective in
ward patients may fail in ICU patients or vice versa. Finally, the identification that major
surgery patients are more likely to recover suggests the need to focus on these patients in

future studies.
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FIGURE LEGENDS AND TABLES

Figure 1: Flowchart of the study

ICU: Intensive Care Unit; LOS: Length Of Stay
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Table 1: Baseline characteristics of study participants

Variable All patients Ward patients | ICU patients | P-value
N=200 N=100 N=100

Demographics

Age, median [IQR], years 77 [64-85] 84 [78-90] 65 [52-76] <0.0001

Male gender, n (%) 112 (56) 46 (46) 66 (66) <0.004

Co-morbidities

Diabetes on insulin, n (%) 18 (9) 7(7) 11 (11) 0.32
Metastatic cancer, n (%) 12 (6) 99 3(3) 0.07
Cirrhosis, n (%) 7@3.5) 0(0) 7(7) 0.007
ESRD on RRT, n (%) 3(1.5) 1(1) 2(2) 0.56
IV drug user, n (%) 6(3) 0(0) 6 (6) 0.01

Risk factors for Delirium

Hypertension, n (%) 126 (63) 75 (75) 51(51) 0.0004
Alcohol, n (%) 25 (12.5) 4(4) 21 (21) 0.0003
Dementia, n (%) 40 (20) 38 (38) 2(2) <0.0001
Pre-existing neurological disease *, n (%) 26 (13) 15 (15) 11(11) 0.53

Psychosis, n (%) 6(3) 44 2(2)

Parkinson disease, n (%) 12 (6) 10 (10) 2(2)

Stroke, n (%) 22 (11) 15 (15) 7(7)

Other neurodegenerative disease, n (%) 3(L.5) 2(2) 1 (1)
Depression, n (%) 31 (15.5) 18 (18) 13 (13) 0.32
Surgical procedure, n (%) 86 (43) 24 (24) 62 (62) <0.0001
Sepsis treated by antibiotics, n (%) 85 (42.5) 45 (45) 40 (40) 0.43
Laboratory abnormalities °, n (%) 94 (47) 44 (44) 50 (50) 0.39

ESRD: End Stage Renal Disease; ICU: Intensive Care Unit; IQR: InterQuartile Range [25%-75% percentiles];
IV: intravenous; RRT: Renal Replacement Therapy.
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?Patients having at least one the following diseases: psychosis, Parkinson disease, stroke, and other
neurodegenerative disease. ° Patients having at least one the following laboratory abnormalities: hyponatremia
(<135mmol/L), hypernatremia (>145mmol/L), hypoglycemia (<3mmol/L), hypercapnia (>45mmHg), hypoxia
(Pa0,<60mmHg or Sp0O,<90mmHg), and AKI (KDIGO stage 2 or 3).

Table 2: Clinical features of Delirium and pharmacological management

Variable All patients Ward patients ICU patients P-value
N=200 N=100 N=100
Chronic medications
SSRIs n (%) 34(17) 24 (24) 10 (10) 0.008
Benzodiazepines, n (%) 30 (15) 21 (21) 99 0.01
Antipsychotic drugs, n (%) 29 (14.5) 26 (26) 3(3) <0.0001
Opioid analgesics, n (%) 16 (8) 11(11) 505 0.11
Steroids, n (%) 6(3) 4 (4) 2(2) 0.40
Clinical features of Delirium
Time from hospital admission to onset of 1[1-2] 1[1-1] 1 [0-3] <0.0001
delirium, median [IQR], days
Time from surgery to onset of delirium, 2[1-4] 2[1-2] 2[1-4] 0.04
median [IQR], days (n=86)
Delirium phenotype <0.0001
Hypoactive delirium, n (%) 110 (55) 74 (74) 36 (36)
Agitated delirium, n (%) 90 (45) 26 (26) 64 (64)
Drugs administered at the time of
Delirium
Benzodiazepines, n (%) 55(27.5) 27 (27) 28 (28) 0.87
Opioid analgesics, n (%) 58 (29) 30 (30) 28 (28) 0.75
SSRIs, n (%) 19 (9.5) 17 (17) 2(2) 0.0003
Quetiapine, n (%) 73 (36.5) 15 (15) 58 (58) <0.0001
Haloperidol, n (%) 38 (19) 2(2) 36 (36) <0.0001
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Olanzapine, n (%) 30 (15) 15 (15) 15 (15) 1.0
Clonidine, n (%) 20 (10) 0(0) 20 (20) <0.0001
Dexmedetomidine, n (%) 14 (7) 0(0) 14 (14) <0.0001
Droperidol, n (%) 3(1.5) 1(1) 2(2) 0.56
No antidelirium drugs *, n (%) 57 (28.5) 36 (36) 21 (21D 0.02

ICU: Intensive Care Unit; IQR: InterQuartile Range [25"-75" percentiles].

SSRI=selective serotonin reuptake inhibitors

Patients did not receive any of the following drugs: benzodiazepines, opioid analgesics, serotonin uptake
receptors inhibitors, quetiapine, haloperidol, olanzapine, clonidine, dexmedetomidine, and droperidol.

This article is protected by copyright. All rights reserved.
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Table 3: Outcomes

Variable All patients Ward patients ICU patients | P-value
N=200 N=100 N=100

Delirium outcome

Persistent at ICU discharge, n (%) na na 50 (50)

Persistent at hospital discharge, n (%) 83 (41.5) 66 (66) 17 (17) <0.0001

Duration of delirium®, median [IQR], days 4 [2-6] 4 [2-6] 4 [2-6] 0.98

(n=117)

Medications at hospital discharge "

Serotonin uptake receptors inhibitors, n (%) 21 (12) 16 (18) 5(6) 0.01

Benzodiazepines, n (%) 17 (9) 11(12) 6(7) 0.20

Antipsychotic drugs, n (%) 32 (18) 21 (23) 11(12) 0.05

Length of stay

ICU LOS, median [IQR], days na na 5[2-11]

Hospital LOS, median [IQR], days 13 [7-24] 7.5 [4-13] 17 [11-31] <0.0001

Destination at hospital discharge <0.0001

Home, n (%) 127 (63.5) 56 (56) 71 (71)

Nursing home, n (%) 24 (12) 23 (23) 1(1)

Transfer to another hospital, n (%) 24 (12) 9(9) 15 (15)

Transition care, n (%) 2(1) 0(0) 2(2)

Left against medical advice, n (%) 3(L.5) 2(2) 1(1)

Mortality

ICU mortality, n (%) na na 7(7)

Hospital mortality, n (%) 20 (10) 10 (10) 10 (10) 1.0

ICU: Intensive Care Unit; IQR: InterQuartile Range [25"-75" percentiles]; LOS: Length Of Stay; na: not

applicable.

*Data restricted to the 117 patients who recovered from the episode of delirium before hospital discharge.

" Data restricted to the 180 patients alive at hospital discharge.
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Table 4: Logistic regression analyses for factors associated with persistence of delirium at

hospital discharge.

Univariate analysis

Multivariable analysis

Factors

OR (95% CI) p value OR (95% CI) p value
Demographics
Age (per year) 1.08 (1.05-1.19) <0.0001 1.06 (1.02-1.11) 0.002
Male gender 0.63 (0.35-1.11) 0.11 0.72 (0.32-1.63) 0.43
Dementia 21.64 (7.30-64.21) <0.0001 12.46 (3.38-45.98) 0.0002
Pre-existing neurological disease* 1.04 (0.45-2.40) 0.93
Depression 1.89 (0.87-4.10) 0.10 2.34 (0.74-7.45) 0.15
Clinical features of Delirium
Surgical procedure 0.16 (0.08-0.31) <0.0001 0.14 (0.06-0.34) <0.0001
Sepsis treated by antibiotics 1.40 (0.79-2.47) 0.24
Laboratory abnormalities ® n (%) 0.84 (0.48-1.48) 0.56
ICU patients (versus ward patients) 0.10 (0.05-0.20) <0.0001 0.75 (0.23-2.47) 0.64
Hypoactive delirium (versus agitated) 1.86 (1.04-3.30) 0.03 0.61 (0.24-1.54) 0.30
Drugs administered at the time of
Delirium
Benzodiazepines 0.91 (0.48-1.72) 0.79
Opioid analgesics 0.99 (0.53-1.84) 0.98
Serotonin uptake receptors inhibitors 3.43 (1.24-9.45) 0.01 1.61 (0.41-6.26) 0.49
Quetiapine 0.74 (0.41-1.34) 0.32
Haloperidol 0.30 (0.13-0.71) 0.006 0.68 (0.20-2.33) 0.54
Olanzapine 1.28 (0.58-2.79) 0.53
Clonidine 0.22 (0.06-0.77) 0.01 0.81(0.17-3.86) 0.79
Dexmedetomidine 0.36 (0.09-1.33) 0.12 2.62 (0.54-12.71) 0.23
Droperidol 0.70 (0.06-7.86) 0.77
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Any drugs ° 1.14 (0.61-2.13) 0.66

ESRD: End Stage Renal Disease; ICU: Intensive Care Unit; IQR: InterQuartile Range [25%-75% percentiles];
IV: intravenous; RRT: Renal Replacement Therapy.

?Patients having at least one the following diseases: psychosis, Parkinson disease, stroke, and other
neurodegenerative disease.

® Patients having at least one the following laboratory abnormalities: hyponatremia (<135mmol/L),
hypernatremia (>145mmol/L), hypoglycemia (<3mmol/L), hypercapnia (>45mmHg), hypoxia (PaO,<60mmHg
or Sp0,<90mmHg), and AKI (KDIGO stage 2 or 3).

“Patients did not receive any of the following drugs: benzodiazepines, opioid analgesics, serotonin uptake
receptors inhibitors, quetiapine, haloperidol, olanzapine, clonidine, dexmedetomidine, and droperidol.

T Candidate predictors were: age, male gender, dementia, depression, surgical procedure, ICU patients (versus
ward patients), hypoactive delirium (versus agitated delirium), serotonin uptake receptors inhibitors,
haloperidol, clonidine, and dexmedetomidine.
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ABSTRACT

Background: Delirium is common in hospitalized patients but its epidemiology remains
poorly characterized.

Aims: To test the hypothesis that patient demographics, clinical phenotype, management, and
outcomes of patient with delirium in hospital ward patients differ from ICU patients.
Methods: Retrospective cohort of patients admitted to an Australian university-affiliated
hospital between March 2013 and April 2017 and coded for delirium at discharge using the
ICD-10 criteria.

Results: Among 61,032 hospitalized patients, 2,864 (4.7%) were coded for delirium. From
these, we studied a random sample of 100 ward patients and 100 ICU patients. Ward patients
were older (median age: 84 vs. 65 years; P<0.0001), more likely to have dementia (38% vs.
2% for ICU patients; P<0.0001) and less likely to have had surgery (24 vs. 62%; P<0.0001).
Of ward patients, 74% had hypoactive delirium, while 64% of ICU patients had agitated
delirium (P<0.0001). Persistent delirium at hospital discharge was more common among
ward patients (66% vs 17%, p<0.0001). On multivariable analysis, age and dementia
predicted persistent delirium, while surgery predicted recovery.

Conclusions: Delirium in ward patients is profoundly different from delirium in ICU
patients. It has a dominant hypoactive clinical phenotype, is preceded by dementia, and is less
likely to recover at hospital discharge. Therefore, delirium prevention, detection, and goals of

care should be adapted to the environment in which it occurs.

Keywords: Agitation; Antipsychotics; Delirium; ICU; Ward.
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